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Organizational Initiatives

The U.S. Army Laboratory Command

By Dr. Timothy M. Small

Army Materiel Command (AMC) research and developmenti or-
ganizations are being restructured to more effectively perform
their functions in the management and program execution of
systems acquisition. At the same time, the way AMC acquires equip-
ment is undergoing significant change. This article, the first of two
on AMC’s organizational initiatives, focuses on the creation of the
U.S. Army Laboratory Command. A second article which addresses
the AMC Research, Development and Engineering (RDE) Centers
and the role that they will bave in the streamlined acquisition
process will be published in a future issue of this magazine.

Background

The core of AMCs ability to accom-
plish its research, development, and en-
gineering responsibilities resides in its
corporate laboratories and commodity-
aligned RDE centers. Its through these
activities that AMC can:

e ensure the timely availability of es-

sential technology,

® integrate it into conceptual systems,

e demonstrate that the concepts will

work, and

e provide engineering support for

the remainder of the systems life.

In essence, the laboratorv/RDE center
system produces proven concepts and
then continues to provide support as the
concept is converted into a fielded
system,

The individual labs and RDE centers,
and the way they do business, take on the
flavor of the technologies or com-
modities on which they work—whether
thev're associated with missiles, aircraft,
tanks, electronic systems, ammunition,
or others. Likewise, their organizational
structures have been tailored to conform
with manv practical considerations—
such as local availability of facility, tech-
nical, and readiness support. As a result,
the current labs and RDE centers do not
look alike, whether viewed as to size,
budget, support requirements, whom
they support, in-house capabilities, or
range of mission responsibilities.
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There are many challenges in under-
standing and managing such diverse or-
ganizational elements, particularly since
collectively they form an impressively
large enterprise. The management chal-
lenge extends beyvond organizational is-
sues to the many and varied programs
executed by the labs and RDE centers.
The requirement to manage AMCS re-
search and development organizations
and programs well is the fundamental
driver behind current initiatives.

Formation of LABCOM

An entirely new major subordinate
command (MSC) has been established to
manage the corporate laboratories and
provide intensive integrated manage-
ment of the entire AMC technology base.
It is called the U.S. Army Laboratory
Command (LABCOM), and its headquar-
ters was formed from the disestablished
headquarters of the Electronics Re-
search and Development Command
(ERADCOM).

The functional elements of ERADCOM
were distributed berween LABCOM and
the Communications-Electronics Com-
mand (CECOM). LABCOM was assigned
Harry Diamond Laboratories, the Elec-
tronics Technology and Devices Labora-
tory; the Atmospheric Sciences Laborato-
ry, and the Vulnerability Assessment
Laboratory (formerly called the Office of
Missile Electronic Warfare, the vul-

nerability element of the Electronic War-
fare Laboratory)

CECOM was assigned (using their for-
mer names) the Combat Surveillance
and Target Acquisition Laboratory and
the Electronic Warfare Laboratory (less
the Vulnerability Assessment Lab ), which
now combine to form the Electronic
Warfare/Reconnaissance Surveillance
and Target Acquisition Directorate, the
Night Vision and Electro-Optics Labora-
tory (now Directorate ): and the Signals
Warfare Laboratory (Directorate ). These
directorates have been consolidated,
along with elements of the the former
CECOM R&D Center, to form the
CECOM RDE Center. This centralizes all
major electronic system R&D under a
single commodity command and con-
solidates intelligence and surveillance
capabilities within CECOM. This is even
more appropriate when considered in
the light of CECOMS continuing read-
iness responsibility for ERADCOM-de-
veloped systems.

Besides the elements from ERAD-
COM, LABCOM was assigned the existing
corporate labs—Materials Technology
Laboratory (formerly Army Materials
and Mechanics Research Center), the
Ballistic Research Laboratory, and the
Human Engineering Laboratory: In addi-
tion, LABCOM became headquarters for
the Army Research Office, giving LAB-
COM a comprehensive technology base
coordination and planning capability; a
key ingredient in LABCOMS ability to
execute the integrating management
function. The Army Research Office will
retain linkages to AMC and DA headquar-
ters to continue its unique direct support
and basic research sponsorship
activities.

A Laboratory Is ...

Consolidation of the corporate labo-
ratories under LABCOM clarifies organi-
zational roles. In the past, both corpo-
rate labs and R&D centers were referred
to by one word—laboratories. In fact,
there is a clear distinction in their roles
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and functions, so there now will be a
clear distinction in their titles. AMC or-
ganizations called “laborarories” will be
those assigned to LABCOM. They will
conduct research and technology de-
velopment of broad ultimate utility.
Their programs will be in the technology
base (primarily with 6.1 and 6.2, but, in
exceptions, 6.3 type funding), uncon-
strained to a specific commaodity, and
nurturing unique high-utility, high-
pavoff technologies.

However, as in the past, the laborato-
ries will do much more than develop
critical technologies. One example is the
consultant services they provide to the
rest of AMC. Because the labs have ex-
perts who work on multiple-application
technologies, they are able to advise and
assist system planners, project engi-
neers, PMs, or others in need of their
extensive experience and knowledge.

LABCOM Roles

LABCOMS sweeping role in the over-
all management of AMC5s technology
base, integrating across not only their
own labs but all the RDE centers as well,
is a responsibility previously associated
only with AMC Headquarters. To give
him the formal organizational authority
required to execute this mission, the
LABCOM commander wears a second
hat—that of the AMC Headquarter’ dep-
uty chief of staff for technology planning
and management. This gives LABCOM a
key staff role in the formulation of strate-
gic guidance and policy for the tech
base.

LABCOM will assimilate program data
from the RDE centers and its own labs,
compile it in computerized data bases,
analyze it in terms of total respon-
siveness and potential payoff, and estab-
lish a fully integrated tech base program.
The principal product of this process
will be awell planned tech base input for
program review and analysis, in which
LABCOM then participates as a head-
quarters staff element. Any associated is-
sues identified by the RDE centers will
be considered and conflicts will be re-
solved during the review process.

LABCOM also supports other com-
mand-wide functions, such as analyzing
advanced system concepts and par-
ticipating in battlefield system integra-
tion studies. These functions are per-
formed by the LABCOM Advanced Sys-
tems Concepr Office (ASCO }—the LAB-
COM equivalent of the RDE center
ASCO, which will be discussed in the

second organizational initiatives article
in a future issue of this magazine.

LABCOMS ASCO is unique in that it
has responsibility for horizontal integra-
tion across commaodities and the func-
tion of pushing exploitable maturing
technology from all sources into system
development through a concept demon-
stration process.

AMCS activities in survivability assess-
ment and enhancement are consoli-
dated under LABCOM with capabilities
to conduct vulnerability analyses; facili-
ties and equipment for experimental
measurement of materiel signatures/re-
sponses; and teams which assess equip-
ment/designs, provide advice, and estab-
lish policy on signature reduction and
hardening in system design. The Sur
vivability Management Office has been
established in LABCOM to centralize co-
ordination of these activities.

The bottom line is that LABCOM
provides corporate management of
AMCS5 tech base programs; is a source of
technical expertise during all phases of
materiel acquisition; and develops crit-
ical technology which is not being done,
or is inappropriate to do, elsewhere.

Tech Base Execution Roles

Equally important participants in tech-
nology base programs are the RDE cen-
ters. They have a somewhat different
role from the laboratories, since they are
elements of commodity major subordi-
nate commands. These centers will be
discussed in greater detail in the second
organizational initiatives article. The dis-
tinction between the commodity com-
mands’ RDE centers and LABCOMS labo-
ratories is an important one in the area
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of technology base. Whereas the RDE
centers tech base efforts will be in direct
support of their commodity, the labora-
tories will explore cross-cutting tech-
nologies, totally new (possibly high risk)
concepts, and options that don't fit into
the present commodity command
structure.

Whether performed by labs or RDE
centers, technology development must
be carefully managed. Without appropri-
ate criteria for evaluating progress, such
efforts can lose focus and languish un-
detected. Stakes must be driven into the
ground to provide milestones and tech-
nical objectives—guidelines to chal-
lenge the project scientist and touch-
stones for the manager

As a rule, laboratories do not develop
systems. At some point, lab products
(with specific exceptions ) must be hand-
ed off 1o an RDE center or a PM for
development and application. When and
how depends upon the situation.

One type of technology developed
within the labs has the dual charac-
teristics of being directly applicable to
specific system concepts identified with-
in an RDE center and having the support
of that RDE center. Technology of this
type is handed off to the RDE center
early in development. This is in con-
formance with the normal role of RDE
centers, in which they nurture tech-
nology from all available sources (the
labs being one source), integrate it into
prototypes to demonstrate concept fea-
sibility, and assume total responsibility
for concept exploration activities.

A second type of technology de-
veloped by the labs, though promising,
may not find application in the programs
of any of the RDE centers or may be in
competition with that promoted by the
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associated RDE center. To exploit these
technologies it may be necessary for the
lab to temporarily assume the role of an
RDE center. They must be prepared to
formulate a system concept, initiate con-
cept exploration, and demonstrate feasi-
bilitv—possibly in head-to-head compe-
tition with an RDE center concept. These
exceptional programs will receive spe-
cial management attention at AMC Head-
quarters. Once extraordinary concepts
are shown feasible and desirable, an ap-
propriate RDE center will assume pro-
gram responsibility and complete con-
cept exploration planning and
documentation.

A third category of labh developed
technology transfer is thar which doesn t
require a formal concept feasibility dem-
onstration. This usually involves tech-
nology that is developed in multi-vear,
conunuing efforts, often to stay ahead of
the threats ability to defeat it. It may be
used in product improvements, block
improvements. subsequent generations
of equipment. or associated with a type
of acquisiuon which already has proven
teasibility or is insensitive to feasibility
ISSUES.

Success of the hand-off process in all
three cases depends upon careful up-
front planning and coordination. Both
partners must be committed to expedi-
tiously maturing the technology and in-
corporating it into demonstrable system

concepts.

Summary
AMCS laboratory system is in the im-

plementation phase of an exceptionally
dvnamic organizational process. Corpo-
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rate tech base entities and management
functions have been consolidated within
a new major subordinate command—
LABCOM., with seven laboratories, man-
agement offices for Army research and
for survivability, and responsibility for
overall technology planning and man-
agement. The roles of the labs have been
clarified and iniuatives to enhance their
effectiveness have been (and continue to
be) implemented. The second organiza-

tional initiatives article will discuss the
RDE centers in greater detail. Their form
and funcuon will be developed in con-
text of AMC5 acquisition goals and the
streamlined acquisition process. This
will illustrate the critical acquisition
roles thev and the laboratories have and
how this is reflected in their organiza-
tional structure.

DR. TIMOTHY M. SMALL is em-
ployed in the Office of the Deputy
Chief of Staff for Technology Plan-
ning and Management, Head-
quarters, U.S. Army Materiel Com-
mand. He has participated
throughout the Laboratory Im-
provement Program and is cur
rently assisting in implementing
its vesults. He has a Ph.D. degree in
physics from Indiana University.

AMMRC Becomes Materials

Technology Laboratory

The US Army Materials Technology Laboratory (MTL), located in
Watertown, MA, is the new name of the former U.S. Army Materials and
Mechanics Research Center. MTLS new name reflects its evolving empha-
sis on matenals technology research and development.

The name change, effective Oct. 1, 1985, is concurrent with the incep-
tion of the newly formed U.S. Army Laboratory Command (LABCOM)
located in Adelphi. MD. Chartered by the US Army Materiel Command
(AMC), in Alexandria, VA, MTL is one of seven Army laboratones which
now come under the immediate direction of LABCOM. LABCOM was
formed to improve the quality; productivity, and effectiveness of the Army
laboratory system i order to improve support for the Armys readiness
and force modernization program.

"Our inclusion in a new Major Subordinate Command, and our name
change. are opportunities for us to enhance our standing in the AMC
community and our already high reputation for excellence in research
and development efforts,” says MTL Director Dr. Edward S Wright.

MTL manages and conducts the Armys materials research and develop-
ment program as designated by AMC. In addressing the Armys materiel
needs, MTL is the lead laboratory in the area of materials, solid mechan-
ics, lightweight armor, and materials testing technology Also, as the
Armys Center of Excellence for corrosion prevention and control, MTL
leads the development of corrosion-resistant and corrosion-proof
materials.
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NDI at CECOM

The Acquisition Method of First Choice

By MG Robert D. Morgan and Dr. Ted J. Klein

Background

The need for nondevelopment items
(NDI) can be simply stated. The tradi-
tional development cycle, tyvpically eight
to 11 vears, is too long and too costlv: Add
to this the fact that the technology half-
life is getting shorter and shorter, and the
result is that the traditional approach
leads to fielding equipment that is near-
ing technological obsolescence.

Use of NDI has received increased em-
phasis in recent years, and should signifi-
cantly impact both time to fielding and
development costs. NDI refers to prod-
ucts that can be purchased off-the-shelf
without development time or develop-
ment costs. This applies to products built
to commercial standards as well as to
military standards. To help assure max-
imum use of NDI at the Army Communi-
cations-Electronics Command
(CECOM), an NDI Advocate Office was
created in February 1985.

GEN Richard H. Thompson, com-
mander, Armyv Materiel Command
(AMC), in an address in January 1985 to a
joint audience including representatives
from the Association of the US. Army;
Armed Forces Communication Elec-
tronics Association, and the Institute of
Electrical and Electronic Engineers, em-
phasized the need to shorten the ac-
quisition cycle. One of the strategies to
achieve this is increased use of NDI.
Thompson stated, “We can no longer af-
ford to design equipment to meet the
entire realm of environmental pos-
sibilities, especially if the equipment will
encounter those conditions only 10-15
percent of the time. We must start de-
signing for the expected rather than rou-
tinely for the worst case. We must ques-
tion and tailor specifications that don't
make good sense in meeting product
requirements.”

Another area emphasized by
Thompson is test data. He pointed out
that failure to use test results simply be-
cause they didn't originate from one of
our proving grounds is unacceptable.

Hopefully, the increased emphasis on
NDI will lead to fielding equipment in a
markedly shorter period after identifica-

tion of user requirements. The equip-
ment will reflect current state-of-the-art
design, and will be fielded in more af-
fordable quantities.

Approach to NDI Acquisition

NDI has become the acquisition meth-
od of first choice. This means that NDI
will be considered for all new procure-
ments and reprocurements. NDI perme-
ates all phases of the acquisition cycle
beginning with the Concept Exploration
Phase, and impacts project management,
procurement, logistics, training, mainte-
nance, and documentation. However,
the success of NDI acquisition depends
greatly on making the correct NDI deci-
sion at the conclusion of the Concept
Exploration Phase, and that is the focus
of this paper. To do this requires the
ability to determine the availability and
capability of needed equipment in the
marketplace, i.e., to conduct atimely and
comprehensive market investigation.

A requirement for a new communica-
tions-electronics (CE) item or system
starts with the development by the Army
Training and Doctrine Command
(TRADOC) of a draft Operational and
Organizational (O&O) Plan. The draft
O&O Plan is reviewed by CECOM, and
by both the developmental and opera-
tional independent evaluators. At this
point preliminary market investigation
information is needed so that the plan
can be analyzed against available infor-
mation on potentially applicable
products.

The next step is the development of an
Independent Evaluation Plan. The com-
bat developer, the materiel developer,
and independent evaluators from both
TRADOC and AMC are all players at this
stage. During this step a market inves-
tigation is required, and all essential and
critical requirements and features are
identified. If an NDI solution is believed
viable, it is then necessary to determine
whether additional test data are needed,
or whether modification of equipment
may be needed. This information is in-
cluded in the Independent Evaluation
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Report, which forms the basis for the
NDI decision.

The NDI decision involves, among
other things, designating the category of
NDI. Categories A and B both refer 1o
products available off-the-shelf. Catego
rv A refers to equipment that will be
used in the same environment as that for
which it was designed. Category B refers
to equipment that will be used in a dif-
ferent environment and in these cases
additional testing is probably needed
These tests could lead 10 modification
such as ruggedizing, or replacing a par-
ticular temperature-sensitive compo-
nent. Category C refers to svstems that,
in general, require some hardware and
software development and integration.
Therefore, use of NDI may be
possible at all levels of system
integration. In some cases R&D
may be needed 1o develop new
components.

Of course, the NDI decision
could be that NDI is not a viable
solution. This is very likely for
example, when the require-
ment calls for anti-jamming or
electromagnetic  pulse
hardening.

The first step in a market in-
vestigation is to
determine what
CE products are
available and
then to deter-
mine which of
these products
can satisfv re-
quirements.
The current ap-
proach to a mar-
ket investiga-
tion is illus-
trated by a re-
cent survey that
was done for
the reprocure-
ment of the
PRC-68, a
hand held
radio trans-

The AN/PRC-68.
ceiver. An announcement in the Coni-
merce Business Daily (CBD), stating the
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original military specification, vielded
16 models by eight contractors, with
prices around $1.500. This led to a sec-
ond CBD announcement with environ-
mental constraints deleted, and frequen-
¢y bands broadened. This time 31
additional models were offered by nine
additional contractors, with prices
mostly in the $200 to $600 range. This
market investigation led to the question:
What if all frequency constraints were
eliminated? Telephonic contact was
made with all the previous respondents.
Although additional models were found,
their price range was about the same as
the second survev The overall results of
this market investigation led to the de-
velopment by TRADOC of a draft O&O
Plan for a so-called "soft” radio that will
satisfv a large percentage of the need for
small unit radios. This survey, which took
about four months o complete, illus-
trates the iterative nature of the market
investigation process.

The preceding example also illus-
trates what can happen when a distinc-
tion is made between expected use and
worst case use. A limited number of mili-
tary specification radios will be pur-
chased for those cases where compro-
mising environmental characteristics
would adversely impact combat effec-
tiveness. For the large majority of cases
the soft radio will satisfy all
requirements.

NDI Advocate Office Role

The ongoing augmentation of the
CECOM RD&E mission introduces an
even greater need for a structured ap-
proach to the identification and assess-
ment of all relevant technology. To fill
this need, the NDI Advocate Office was
established by the commanding general,
CECOM, in February 1985. The NDI Ad-
vocate Office will accomplish its mission
with the development and maintenance
of a comprehensive data base of CE off-
the-shelf items supplemented by knowl-
edge off current R&D programs includ-
ing those at CECOM, industry indepen-
dent R&D, other services, and foreign
industry:

A major objective of the NDI Advocate
Office is to establish a procedure, an
engineering tool, that will enable market
investigations to be conducted in a time-
ly manner, and with industry-wide scope.
The adopted approach is an automated,
on-line, CE product data base. This ap-
proach will provide information on
product availability that will enable the
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engineering staff to interact with
TRADOC during review of draft O&O
Plans and requirements documents. This
approach will also help shorten the ac-
quisition cvcle by minimizing the time to
find products that satisfy minimum es-
sential requirements. Because of its in-
dustry-wide view; this approach can also
minimize the additional testing that may
be needed.

Relationship With Industry

The establishment of such a CE prod-
uct data base requires a close rela-
tionship with industry to provide a
continuing network of information
sources. In return, having a product
listed in the data base will assure that it is
considered for all new requirements and
reprocurements for which it is poten-
tially applicable.

Army Regulation 70-1 describes the
market investigation, and what type of
information must be considered. The in-
formation included in the data base is
hased on this regulation and clearly goes
far beyond information that can be ob-
tained from product brochures.

The accompanying list shows the ini-
tial set of products to be included. This
list will certainly grow, but it is a good
starting point since it represents some of
the most commonly purchased items by
CECOM. The related data base will list,

for each product, the manufacturers
name, the nomenclature or model
number, principle product specifica-
tions, a narrative description of the prod-
uct, types of tests performed, and the
source of the test data.

A procurement data section will in-
clude the year the product was an-
nounced; production capacity; data on
reliability, availability and main-
tainability; average time berween model
changes; training, operational and main-
tenance manuals; extent of government
and non-government use; time from
order to delivery; transportability;
quality assurance; configuration man-
agement controls; and product price.

An environmental data section will list
applicable standards: nuclear, biological
and chemical considerations; TEMPEST
or electromagnetic interference and
electromagnetic compatibility stan-
dards; operating temperature range;
product safety considerations; physical
dimensions; weight; type of mounting;
and input voltage, frequency, and power.

A section on customer service will in-
clude information on support capability,
commercial guarantees and warranties,
commercial distribution channels, main-
tenance, parts inventory policy, and pol-
icy regarding phased out models.

The data base will not be used 1o se-
lect products for sole source procure-
ment. Each requirement has its own
unique features, and no data base could
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capture the information needed for each
different application of a particular prod-
uct. The data base will be used
throughout the Concept Exploration
Phase to indicate the existence of a po-

and for addition of new products.
Once a product is listed in the NDI

data base, it will be considered for every

procurement for which it is potentially

applicable. With industrys full support,
we believe the NDI data base will have a
real and positive impact on materiel ac-
quisition at CECOM.

tential NDI solution, and tw challenge
requirements and motivate tradeoffs. It
will promote competitive procurement.
And most importantly, it will help
provide a sound basis for the NDI ac-
quisition decision.

Summary

This article has summarized the role
of the NDI Advocate Office, and how the
market investigation fits into new equip-
ment and reprocurement acquisitions. A
CE product data base is a challenging
task, and needs industrys full support.
We expect to have an initial operational
capability by the end of the second
quarter of FY86. After that will come the
daily task of maintaining the data base,
and each companys information will
periodicallv be returned for updating,

MG ROBERT D. MORGAN bhas
served since June 26, 1984 as
commander of the Army Com-
munications-Electronics Com-
mand and Fort Monmouth, NJ. He
is a graduate of Canisius College
and has a masters degree in foun-
dations of education from Troy
State University

DR. TED ] KLEIN is chief of the
Signal Processing Division, Center
Sfor Communications Systems, U.S.
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The U.S. Army Armament Research and Development Cen-
ter (ARDC), Dover, NJ, is supplying the American soldier with
the world’s most technologically advanced weapons and muni-
tions at the lowest possible cost through an effort known as the
Nondevelopment Item Program—or NDL

The NDI Program is not unique to ARDC. However, this
program is an integral part of the research and development
efforts at ARDC. The idea behind NDI is simple: scientists and
engineers examine the possibility of incorporating foreign
and domestic technology and equipment, already in produc-
tion and fielded, into the American arsenal,

This means that the U.S. is looking to adopt, with minimal
alterations, state-of-the-art equipment developed by foreign
countries and domestic commercial firms. The Army, there-
fore, can eliminate duplication of basic R&D. This results in
military hardware at the lowest cost possible that meets the
needs of the Army and is interoperable with equipment of
Americas allies.

One example of an item that is being evaluated by the Army
for adoption through the NDI Program is the L119 British Light
Gun—a 105mm howitzer. The need for such a weapon can be
traced to the current military concept of a Light Infantry Divi-
sion. This unit, created by the chief of staff of the Army, would
become the key element of the rapid deployment force.

The Light Division has special requirements, one of which is
the need for lightweight, durable military equipment. When
the Light Division was created, the Army was using the M102,
105mm howitzer, a 20-year-old weapon with a relatively short
range and limited growth potential. This was hardly an appro-
priate howitzer for the Light Division.

In assessing its needs, the Army decided a new weapon was
in order. This new weapon had to be small and light enough so
that several of these howitzers, with ammunition and support
items, could be transported by the aircraft assigned to the Light

ARDC Saves Money Through NDI Efforts

Division artillery. The weapon also had to be light enough so it
could be towed by the High Mobility Multi-purpose Wheeled
Vehicles, airlifted by the UH-60 Black Hawk helicopter, and
strategically deploved in C141B U.S. Air Force aircraft.

Also, the weapon had to fire the current U.S. stockpile of
105Smm ammunition, maneuver adequately, and be reliable
enough for the limited maintenance capability of the Light
Division. Finally, the weapon had to be deploved quickly. This
meant that the weapon had to be available for production
immediately.

ARDC researchers began a market investigation as the first
step of the NDI process. They evaluated potential howitzers,
narrowed the field to four, and after careful scrutiny, picked the
L.119 British Light Gun. This weapon met all the needs of the
Light Division.

MAJ Rick Bailer in ARDCS Fire Support Armaments Center is
the program manager for the British Light Gun. According to
Bailer, this gun is not a new development item. In fact, its
sister—the L1118 British Light Gun—has been field tested by
the British, most recently in the Faulkland Islands. Therefore,
the L119 will not be subject to design changes and will require
minimal testing by the United States.

According to Bailer, one of the characteristics of the NDI
Program is “intense management,” to cut the typical research
and development cycle of a military item.

“The intense management of the NDI Program allows us to
field an item much faster than we normally would using the
standard research and development cycle,” said Bailer. “Even
though these NDI items have already been researched and
developed by foreign countries and domestic companies, the
U.S. Army must ensure that the items meet the requirements of
the user, or the soldier in the field. This, too, requires time. But
in the case of the L119, the time from concept to type classifica-
tion will be 18 months if testing is successful.
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Proactive Career Management for
Operations Research Analysts

By Marie B. Acton

Background

Since World War II, when they broke
codes and predicted enemy combat ma-
neuvers, operations research analvsts
have helped our military leaders make
crucial decisions. Today, Army opera-
tions research and systems analysts play
increasingly vital roles in our fast paced,
high pressure environment.

These 1,900 officers and 1,600 civil-
ians use such tools as statistical in-
ference, probabilistic modeling, mathe-
matical programming, network analysis,
computer science, and common sense
(not necessarily in that order ) to provide
quantitative and qualitative analyses
across a broad array of issues. Their work
gives the ArmySs senior leadership sys-
temic insight and helps them to make
the hard decisions and solve the com-
plex problems presented by the chal-
lenges of national security The Army
looks to its operations research profes-
sionals to provide an informed, multi-
disciplined view of concepts and doc-
trine, operations, training, the force
structure, program management, and
materiel development, testing, acquisi-
tion, and support.

Career management of the military
operations research/systems analysts
(OR/SA) officer functional area 49 pro-
gram is assigned to the Army Training
and Doctrine Command (TRADOC). The
Army Materiel Command (AMC) man-
ages the 20,000 men and women in the
non-construction engineer and scientist
career program, including those in the
civilian operations research analyst
(ORA) GS-1515 subprogram.

Functional area 49 OR/SAs are repre-
sented by one of the Armys most active
and responsive proponency committees,
chaired by the commander, Combined
Arms Center, Fort Leavenworth, KS. The
spadework for the functional area 49
committee is accomplished by a group
of hard working people led by BG David
Maddox, commander, Combined Arms
Operations Research Activity; also at Fort
Leavenworth. The results are telling—a
strong hand in influencing officer ac-
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cession, advanced education, training,
career development—and program
initiatives such as the warrant officer
OR/SA.

AMC Commander GEN Richard H
Thompson has launched a similarly re-
sponsive management program for civil-
1an operations research analysts. The
goals include proactive recruitment, re
tention of top talent, and a revitalization
of the Series 1515 career field. In shorrt,
we intend to bring management of civil-
an operations research analysts up to
the standards of the military program.

In May of last year GEN Thompson
appointed me as his representative to
manage the ORA career subprogram. His
mandate was to strengthen this vital ana-
Iytical arm through improved hiring,
training, development assignments, and
career planning. Our aim is to create an
active and influential program for Series
1515 careerists, to include design of
model career paths with guidelines and
milestones for developing individual
potential.

ORA Action Plan

The ORA Career Program Action Plan,
now in its formative stages, will be the
road map for improved management.
The emphasis is on action. Under the
plan, we'll work to:

e align the civilian ORA program
more closely with the military OR/SA
program, including entry standards,
training, and developmental
assignments;

e establish training profiles covering
interns through executive level
careerists;

e develop alternative career paths for
ORAs;

e improve communication with ca-
reerists by establishing a network of ad-
visors and distributing a careerist news-
letter; and

e analyze careerists’ turnover, mobi-
lity, skills profiles, and skills require-
ments throughout the Army
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‘ ORA Advisory Committee |

Deputy Under Secretary of the

Army for Operations Research

Comptroller of the Army

Chief of the Army Civilian Personnel

Center

Director of the Concepts Analysis

Agency

Chairman of the System Cost and

Automation Department, Army

Logistics Management Center

AMC Deputy for Managment and

Analysis

« Director of the Army Materiel
Systems Analysis Activity ;

« Professor and Head, Department of
Engineering, U.S. Military Academy

« Commander of the Army Military 4
Personnel Center

» Technical Advisor to the Deputy J
Chief of Staff for Operations and
Plans ‘

e Army Director of Program Analysis
and Evaluation

+« Commander of the TRADOC '
Combined Arms Center 1

« Commander of the TRADOC \
Combined Arms Operations
Research Activity

» Deputy Chief of Staff for Combat
Developments, TRADOC

+ Director of TRADOC Operations
Research Activity

» Scientific Advisor, HQ TRADOC

The plan is people oriented. It will
address the needs of individual ORAs,
their professional and career develop-
ment, and the management program and
tools required to strengthen and im-
prove the ORA field.

ORA Advisory Committee

We're off to a good start. In August
1985, we established a joint civilian/mili-
tary ORA Advisory Committee (see ac-
companving list).

This Army-wide joint proponency will
ensure a close link between the military
and civilian programs. The advisory




committee will focus its efforts on get-
ting all of the talent in the civilian and
military analytical communities working
in optimum concert on behalf of the
Army.

In the past, charting one’s career path
in “ops research” was catch-as-catch-can.
Many people in the business found their
own way—often successfully, I might
add. But such an unstructured approach
is confusing to those people just enter-
ing the program. To reduce the con-
fusion, we intend to lay out clear, but
flexible, career options that will permit
ORAs to chart their own direction based
on personal interests, capabilities, needs
of the Army, and sound program
guidelines.

Because of the multidisciplinary
nature of the ORA field, we feel strongly
that our people must broaden their
scope of knowledge and experience.
This has to be a partnership, blending
individual efforts in self-development
with formal opportunities provided un-
der the program. An ORA is often
qualified in more than one career series.
For example, one might be a qualified
Series 1515 ORA and also be qualified as
a mathematician or engineer. So, we are
going to develop a series of model alter-
native career paths that an individual can
follow through jobs in other disciplines
with crossovers to the identified ORA
field. Educational qualifications, man-
datory and elective training, and de-
velopmental job opportunities will be
spelled out.

LOGAMP

The Armys Logistics and Acquisition
Management Program (LOGAMP) is a
good example of an ongoing program
that offers career development oppor
tunities to a mix of careerists, including
ORAs. LOGAMP provides both formal
training and job assignments through
which high potential civilian employees
can move to compete for positions at the
Senior Executive Service level. At the
heart of LOGAMP are multifunctional, in-
terdisciplinary training and develop-
mental assignments in materiel acquisi-
tion and logistics.

We envision a program for ORAs that
is unashamedly patterned after LOGAMP
The formal education, military school-
ing, and developmentdl assignments that
will be beneficial in rounding out and
honing professional skills will be incor-
porated into the career program regula-
tion (AR 690-950 Series). The first step is
areality Our Master Intern Training Plan,

developed by the staff of the Department
of Intern Training, Army Logistics Man-
agement Center, Fort Lee, VA, is now
being reviewed by the advisory
committee.

Good Communications

We know that the key to the success of
the ORA program will be good com-
munications with careerists. To date, we
have had no way to reach the individual
because there is no institutionalized way
to obtain the mailing addresses of ORA
personnel. We want to overcome this
problem by encouraging all Series 1515s
and other qualified and interested pro-
fessionals to register in the AMC An-
nouncement Distribution System (AM-
CADS). This is an Army-wide distribution
system for the engineer and scientist ca-
reer program. Addresses from AMCADS
will be used for direct mailing of career
program information to ORA personnel,
including newsletters and job announce-
ments. To register in AMCADS, individu-
als should fill out AMC Form 1910, avail-
able through their local civilian person-
nel office. For details, phone HQ, AMC
on AUTOVON 284-8509, or commercial
(202) 274-8509.

Initially, a semiannual newsletter is
planned. We're also exploring the poten-
tial for computer network electronic
mail service. Other plans include an ORA
career opportunities pamphlet and an
ORA skill profile, based on Series 1515
population data that we now receive
from the Army Civilian Personnel Center.

In addition, the Army Logistics Man-
agement Center (ALMC) has developed a
pamphlet entitled “How To Approach An
Analysis” which defines the role of the
analyst in supporting the decision mak-
ing process and provides an overview of
basic analytical techniques. Lessons
learned from previous studies are also
presented. Information about this pam-
phlet can be obtained from the ALMC,
ATTN: AMXMC-LS-S, Fort Lee, VA
23801-6040, or AUTOVON 687-2442.

As the Army5 premier analytical train-
ing institution, ALMC offers many excel-
lent courses, including:

e Operations Research/Systems Anal-
ysis Continuing Education Program
(ALMC-53). This program includes short
courses of three to five days on varied
subjects of interest to all operations re-
search and systems analyst personnel.
The courses are an excellent way to keep
current.

e Decision Risk Analysis (ALMC-DA) is
a two-week course designed to provide
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an introduction to quantitative and
qualitative methodologies that can be
applied to conducting decision risk anal-
ysis. This course is recommended for
operations research and systems analysts
as well as engineers and scientists deal-
ing with cost and weapon system
analysis.

FY86 offerings of the System Analysis
Cost and Automation Department of
ALMC are described in a brochure avail-
able from: Commandant, U.S. Army Lo-
gistics Management Center, ATTN AMX-
MC-LS-S (Mrs. Thompson), Fort Lee, VA
23801-6040. Enrollment information
and assistance can be provided by your
supporting training coordinator or Mrs.
Williams at the U.S. Army Logistics Man-
agement Center, or by calling AUTOVON
687-2177/3593.

Conclusion

Civilian operations research analysts
must understand the Army—the en-
vironment in which he or she works. I
firmly believe that an individual can be
the world’ finest technician, but if that
individual fails to comprehend the
nature of the business, the Army cannot
be effectively served. The ORA program
will seek ways to “green” our civilians—
individuals are encouraged to make this
understanding a self-development goal
as well,

Virtually all Army organizations, up to
the highest echelons, use quantitative
techniques in support of decision mak-
ing. Todays Army must have an ORA ca-
reer management program that is re-
sponsive to the needs of the service and
its people—one that is an investment in
the future. I'm pleased to report that
GEN Thompson has recognized this
need and has made a commitment that it
be met!

MARIE B. ACTON is deputy for
management and analysis, HQ,
US. Army Materiel Command. In
1975, she was awarded a civil
service fellowship for graduate
study at Indiana University’s
school of Public and Environmen-
tal Affatrs.
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T800 Engine Program

A Commitment to Excellence

By LTC Willie A. Lawson and Robert M. Deppe

Background

In the July-August 1985 issue of Army
RDEA Magazine, the innovative acquisi-
tion approach pursued in the Light Heli-
copter Family (LHX) T800 Engine full-
scale development Request for Proposal
(RFP) was described. That RFP was a
much more simplified document than
generally issued by the government and
espoused a “performance-oriented” ap-
proach in which the government identi-
fied its requirements and provided the
contractor the opportunity to perform
trade-offs and propose the approach and
program which best meets those re-
quirements. We eliminated the how-to-
do-it from the RFP

It is important to understand some of
the evolutionary process that took place
in the ‘early stages of the T800 program.
Many briefings and agonizing sessions
were conducted with the AMC Com-
mander and the under secretarv of the
Army in order to implement their guid-
ance concerning the acquisition stream-
lining principles and initiatives. Many
weekends, especially Saturdays, were
spent in Washington explaining to the
under secretary our progress in stream-
lining the RFP

Our very first draft was 750 pages. This
was reduced to 571 pages as the result of
a number of comprehensive meetings
and data calls. We thought this was a very
impressive and acceptable piece of
work. However, the under secretary
thought differentlv. Seven drafts later
(four coordinated with industry for com-
ments), we finally provided the con-
tractors with an RFP that was end prod-
uct oriented and identified only the basic
fundamental requirements. The total
number of pages, including system spec-
ification and data requirements, was 156
This performance-oriented approach
addressed three major program drivers
or initiatives: competition, cost, and per-
formance with the objective to transfer
as much risk as possible to the
CONEractor.
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Our objective for the cost area was
firm fixed-price contracts for develop-
ment and production. Accomplishment
of this objective would shift both finan-
cial and technical risks to the con-
tractors. To ensure that this shift of risk
really meant something, we required the
contractors to commit to guarantees for
production cost, with those commit-
ments to carry over into the production.
We also identified support goals and
asked the contractors to commit to an
operational and support guarantee with
liabilities, and asked the contractors to
provide programs that were manageable
and evaluated those programs against
the corporate commitment.

The RFP required competition in
order for us to even begin evaluation.
Our objective was to achieve production
competition throughout the life cycle of
the engine. It was extremely important
to have end-item competition with each
contractor throughout the life of the pro-
duction buys, We wanted an increase in
the number of vendors as well as small
business involvement early on. And fi-
nally, we wanted up-front commitment

AND ELIMINATE THE
UNNECESSARY.

to expand small business participation
so that the contractors from the outset
would identify those companies capable
of producing and competing for parts
breakout.

Further, we asked for reliability, avail-
ability and maintainability (RAM), and
manpower personnel integration com-
mitments in order to develop guarantees
in performing those requirements in
full-scale development and to carry over
that performance into production. If the
government was not satisfied with each
test or the contractors failed any test dur-
ing development (in accordance with
negotiated pass/fail criteria), they would
redesign, retest and requalify, and retro-
fit at their own expense.

Three proposals in response to the
RFP were received March 5, 1985, and a
comprehensive Source Selection Eval-
uation Board was conducted culminat-
ing in award of two contracts for full-
scale development of the T800 Engine
on July 19, 1985. The awards were made
to two teams with each team comprised
of two major engine manufacturers. One
award was made to AVCO/United, a joint
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venture comprised of AVCO Lycoming of
Stratford, CT, and Pratt and Whitney of
West Palm Beach, FL, a Division of United
Technology Corp.

The other award was made to the Light
Helicopter Turbine Engine Co. whichisa
partnership between the Garrett Turbine
Engine Co. of Phoenix, AZ, and Allison
Gas Turbine Division of General Motors
Corp, located in Indianapolis, IN. These
teams will perform for approximately
three years, at which time another
Source Selection Evaluation Board will
be conducted to select one team that will
complete development and enter pro-
duction. The contractors, at that time,
will be evaluated to measure progress
toward fulfilling the requirements in the
contract and to measure overall progress
toward meeting T800 program
requirements.

Competition

The contractors and the Army have
made commitments at the outset of de-
velopment to maximize competition at
all levels for the life of the T800 program.
As explained above, two contracts were
awarded for full-scale development and
a competition will be ongoing for a
period of approximately three years.
This competition will force contractors

to pursue design and develop vigorously
and activate the required organizations
to implement the RAM/ILS and produc-
tion competition requirements at the
outset of the program.

A major requirement of the T800 en-
gine program is establishment and main-
tenance of two sources for manufacture
of an engine to the same design. The two
sources will then compete for produc-
tion beginning not later than the third
production lot. Contractors have con-
tractually agreed to exchange the neces-
sary technology and “know how” be-
tween the team members during de-
velopment and production to ensure
maintenance of a single design. This in-
cludes Class 1 design changes, Class 11
design changes, tooling data bases and
Materiel Review Board actions.

To accomplish the government re-
quirement for end item competition, the
three offerors established a different
teaming arrangement. These three ar-
rangements, a joint venture, a part-
nership and a leader-follower, were via-
ble teaming arrangements.

The government evaluation of the
teaming agreements concentrated on
two areas. First, did the agreement “fit”
the contractors and their individual or-
ganizations so the management of the

T800 DRIVERS

Initiatives

Objectives

Competition

Two End ltem Sources
e Alternates for Spares
Small Business Participation

Firm Fixed Price Development
Production Guarantee
Support Guarantee

Product
Performance

Retest

Government Requirement/
Contractor Specification and
Statement of Work

Development Guarantee
Redesign

Requalify
Retrofit
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program would not be adversely im-
pacted? Second, did the terms of the
agreement conflict with or limit the con-
tract requirements and program goals?
Several key clauses were established and
incorporated into the contract to assure
the teaming arrangements comple-
mented or enhanced the program goals.
These provisions include a “Joint and
Several Liability” clause, and a “Tech-
nology Transfer/Licensing Fee” clause.

Parts competition and breakout were
the key areas of competition that re-
ceived major emphasis during the eval-
uation and subsequent contract. The
contract teams have committed to
qualify a minimum of two sources for
each part of the engine down to a certain
level and have established procedures
whereby they will maintain two sources
throughout the program. In addition,
should any form of breakout and parts
management be required (because of
high cost parts), the contracts contain
priced options to buy technical data
packages and/or to qualify alternate
vendors.

An important fact is that production
competition, to include end item and
parts, was a major area of the evaluation
criteria for the first time in Army avia-
tion. This emphasis on and commitment
to competition should enable the gov-
ernment to control program costs
through maximum use of competition
and will provide a production base
down to the vendor/subvendor level to
support surge and mobilization.

The T800-XX-800 RFE the evaluation
plan, and the subsequent Source Selec-
tion Evaluation Board actions have en-
abled the Army to obtain, for the first
time, contracts with industry that contain
a binding plan for establishment and
maintenance of vendors and also sup-
plies competition for engine parts in an
expanded industrial support base. The
competition plan was negotiated in great
detail to provide firm commitments and
milestones, as well as challenging goals.

Cost

The government, in formulating the
acquisition strategy and requirements of
the contracts, attempted to establish the
basis for the life cycle costs early in the
program.

The R&D portion of the contract, ex-
cept for support of flight testing, was
established on a firm fixed-price basis
which poses a substantial risk to the con-
tractors. In addition, the contractors
have assigned extensive Design-to-Cost
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(DTC) and Operational and Support
guarantees. These guarantees are con-
tractually binding provisions negotiated
into the full-scale development contact
which will carry over into production.
On previous programs, DTC and O&S
“goals” were established in full-scale de-
velopment and the contractors were re-
quired to exert their best effort to ac-
complish these goals.

During development then, trade-ofts
were made and many times the cost
goals would take a back seat to the tech-
nical requirements. As a result, projected
life cvcle costs would often increase dra-
maticallv. Contractors have now signed
up to a not-to-exceed price for produc-
tion and are committed to not allowing
operating costs to exceed a specified
dollar amount and to payment of
damages if operating costs exceed that
guaranteed amount. Cost becomes a ma-
jor factor in trade-off determinartions.

In addition to representing actual
numbers, in lieu of goals, the DTC and
O&S provisions are flexible enough o
account for potential program changes.
For instance, the DTC prices are based
on a planned production schedule.
However, the clause contains a method
for determining the price if a quantity
less than the planned quantity is pro-
cured. Also, the provision establishes
that each of the members of the team
will have the capacity and will agree to
bid on other than a 50/50 split for each
production vear. This was necessary be-
cause if an approximate 50/50 split is
required to maintain DTC agreement, a
competitive environment does not exist.

Finally, the T800 conrtracts establish
challenging RAM requirements which
must be demonstrated during full-scale
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development. This forces the contractor
to integrate RAM into the design, begin-
ning early in full-scale development, so
as to have an engine that is less costly to
operate and one that will meet the con-
tractor O&S guarantee. Requiring the
contractor to meet RAM requirements
during full-scale development decreases
the expensive additional testing and pro-
duction changes encountered during a
post development maturity phase that
has occurred on previous programs.

Performance

The contract, by being firm fixed-
priced and establishing requirements
that must be met instead of goals to
which the contractor will exert his best
effort, will ensure the engine will satisfy
the established requirement at the com-
pletion of full-scale development. The
contractors were provided minimum
and maximum requirements, with the
minimum being fully acceptable in
meeting the governments requirements,
i.e., we established the weight to be be-
ween 270 pounds as a minimum and
300 pounds as a maximum. We had fuel
consumption requirements at 320
pounds per hour desired with 335
pounds per hour maximum.

Bv identifving basic pass/fail criteria
for each of the technical performance
tests, contracrors have agreed to accom-
plish any redesign, retest, requalifica-
tion, and retrofit during full-scale de-
velopment that is necessary to demon-
strate the requirements of the system
specification,

The competition that is occurring dur-
ing full-scale development will provide
the government with an opportunity to

procure the best performing product.
The competition will force the con-
wractor teams to develop the best per-
forming design, including maximization
of output power, fuel consumption, and
other technical and physical charac-
teristics. Contractors will strive to con-
duct early substantiating tests of critical
items that provide time for corrective
measures during development and al-
low the government to select on the
basis of demonstrated success.

Summary

The contracts signed for the T800 en-
gine full-scale development contain
many commitments and guarantees by
the contractors to ensure program suc-
cess. The contractors have assumed a
great deal of risk for contract perfor-
mance, Some of these have been briefly
discussed in this article. Many other in-
novations, guarantees, and special con-
tract requirements have not been de-
scribed. An after action report detailing
the entire process, including RFP prepa-
ration, Source Selection Board prepara-
tion, evaluation and lessons learned has
been written and is available upon re-
quest. Copies may be obtained by calling
AUTOVON 693-2124/1890 or commer-
cial (314) 263-2124/1890.

LTC WILLIE A. LAWSON (s assis-
tarit project manager for the TSOO
Engine, Light Helicopter Family,
US. Army Aviation Systems Com-
mand. He has a B.S. degree in
aerospace engineering from Em-
bry-Riddle University and is a
graduate of the Defenise Systems
Management College Program
Management Course.

ROBERT M. DEPPE is a con-
tracting officer at the US. Army
Aviation Systems Command
(AVSCOM). He has been emploved
at AVSCOM for 11 years and holds
a B.A. degree in administration of
Jjustice from the University of
Missouri.
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Volcano:

A Flexible
Force Multiplier

Volcano mounted on a UH60A helicopter.

A new multiple delivery mine system
that emplaces anti-armor and anti-per-
sonnel land mines from a variety of de-
livery platforms is currently under de-
velopment by the project manager for
mines, countermines and demolitions in
conjunction with the Army Armament
R&D Center at Dover, NJ.

Avariety of delivery vehicles gives the
field commander mine emplacement
options in a changing battle situation,
while the added versatility and com-
monality of mines measurably eases the
logistics burden on field troops.

The Volcano system, with its rapid
mining capability by air or ground vehi-
cles, provides a highly effective and le-
thal combat multiplier. Volcano can de-
stroy, delay, and disrupt enemy units. As
they attempt to pass through or around
densely mined areas, enemy units are
exposed to prolonged, direct and indi-
rect fire. The enemys premise for victory
is based on mobility, speed, and echelon-
ing to fully employ firepower against al-
lied units. Volcano can quickly deny mo-
bility and speed, and multiplies combat
effectiveness.

Volcanos quick deployment can deny
the enemys use of terrain, restrict ma-
neuver options, and prolong lethal ex-
posure of his combat and support units.
The mines dispensed are the highly
effective anti-tank and anti-personnel
Gator mines, which are now in produc-
tion. The proven lethality and a choice of
three self-destruct options allows the

maneuver commander to ensure that
Volcanos use does not restrict friendly
mobility or maneuver.

Volcano utilizes the modular theory in
its system design. Under this concept,
the major functional units are broken
out and represent stand alone subcom-
ponents. The benetits are numerous, in-
cluding ease of manufacture, mainte-

nance, repair, and a maximization of

utility among the numerous delivery ve-
hicles. By varving the mounting hard-
ware the same L'Ul]lp(ll\t.'l!lﬁ can be uti-
lized by the UHGOA, the 5-ton dump
truck, and the 5-ton cargo. Also, plans
have been developed to utilize the sys-
tems components on other vehicles
such as the Marine Corps Light Armored
Vehicle and the Landing Vehicle Tracked.

The Volcano system is operated
through the dispenser control unit
(DCU) which provides the system with
test features that assure proper assembly;
circuit continuity, active mine canisters,
and, if required, trouble shooting fault
isolation. The DCU also contains the
mine dispensing switches, emergency
power cut offs, the rate of dispensing
switch, and a memory of numbers of
loaded, undispensed canisters. For the
air system, the DCU includes an emer-
gency jettison switch, Finally, if a canister
fails w dispense, the DCU informs the
operator and tells him the location of the
failed canister.

The Volcano rack contains the mount-
ing location for the canister, the locking
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Volcano mounted on a 5-ton dump truck.

mechanism, the mechanical arming
mechanism, and the electrical circuitry
berween each canister and the DCLU. Tt
can hold 40 canisters with 240 mines.
Two major delivery vehicles are the
UHG0A and the 5-ton dump truck. Each
one of these will be able to carry four
racks for a total mine payload of 960
mines.

The Volcano mines are housed in the
mine canister which contains one anti-
personnel and five anti-tank mines. The
canister also includes the propulsion
cartridge for expulsion of the mines and
the electrical interface for mine battery
power initiators and for self-destruct
time setting.

The racks are attached to a variety of
delivery vehicles by a set of mounting
hardware. Mounting hardware designs
can vary depending on the particular
vehicle. This is the onlv component that
does not have commonality throughout
all the applications.

A final but perhaps very important as-
pect of the Volcano program is the rapid
development schedule currently being
followed and the system’s success against
the schedule. Volcano complies with the
current Army Materiel Command objec-
tives of a four vear development. A
ground svstem application will be tvpe
classified first and then a limited produc-
tion will be initiated in parallel with the
air system development. This represents
a significant shortening of the acquisi-
tion cycle
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Contaminated Environment
Operations Studied

Armor crewmen from Fort Knox, KY,
and Aberdeen Proving Ground (APG),
spent long hours buttoned up inside M1
tanks wearing full Mission Oriented Pro-
tected Posture (MOPP) gear as part of a
recent Army evaluation of extended op-
erations in a contaminated environment.
The study was a joint effort among the
U.S. Army Human Engineering Laborato-
rv (HEL), the Army Armor and Engineer
Board, and the Army Medical R&D
Command.

The investigation, which was called
Ironman, was conducted in the Moving
Target Simulator test facility at APG and
supported by the U.S. Army Combat Sys-
tem Test Activity at APG

The Army Research Institute of En-
vironmental Medicine, the Army Aero-
medical Research Laboratory, and the
Walter Reed Army Institute of Research
(WRAIR) also participated in the evalua-
tion. The U.S. Armyv Materiel Systems
Analysis Activity, the Army Ordnance
Center and School, and 523rd Military
Police Company at APG provided sol-
diers who assisted as master controllers
and radio telephone operators. These
soldiers, together with trained civilians,
followed a 72-hour tactical scenario
script written by HEL and Fort Knox.

Monica Glumm, an engineering psy-
chologist at HEL and the lronman test
director, said the study is designed to
measure the degradation in crew perfor-
mance during continuous combat vehi-
cle operations. Potential solutions to
problems associated with long-term
confinement in a contaminated environ-
ment are being examined to determine
the effect they might have on effective
crew performance. If performance deg-
radation was determined. potential solu-
tions included changes in training and
doctrine procedures and hardware
improvements,

The seat sling used in the test enabled
the M1 driver to assume a reclined posi-
tion, allowing for improved blood
circulation.
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Seats for the commander, gunner and
loader were modified so theyv could be
pivoted easily to allow the crew mem-
bers to take a semi-reclining position. A
seat sling developed for the M1 drivers
position was evaluated during the test.
The sling allowed the driver to take a
supine posture during rest periods to
improve blood circulation and to mini-
mize blood pooling in the lower ab-
domen that occurs from long hours in a
partially reclined position.

Another piece of equipment de-
veloped for assessment was a sleep ham-
maock. The hammock, which was de-
signed for easy installation and rapid
removal, enabled one turret crewman to
fully recline during sleep periods,

The test also included an evaluation of
food in a wbe resembling a toothpaste
container. The food was consumed
through a tube inserted in the protective
mask. Ration warmers were provided to
heat the tube food. Also, a drinking svs-
tem, incorporating a squeeze bulb that
delivered fluids from the canteen
through a drinking tube to the mouth,
was used instead of the gravity feed
method.

Some of the crews who participated in
the baseline tests were not provided any
of the training, doctrine or hardware so-
lutions. Some crews were provided only
the hardware improvements; others
only the training and doctrine solutions.
Some crews were given the opportunity
to use all the potential fixes.

Crews remained in their vehicles for
extended periods of time. The primary
factor influencing crew endurance was
heat.

“Trwas awfully hot and sweaty,” said LT
Tim R. Smith, tank commander of one
Fort Knox crew: After the stint inside the
tank wearing the bulky MOPP gear, Smith
said he wanted to take a long soaking
bath. PVT Kevin Shea, the driver in the
same crew, had a different craving. He
had had pizza on his mind for the time
he was in the vehicle, during which the
crews had fluids and tube food but no
solid food.

Crew members had their core tem-
perature monitored constantly, along
with their heart rate, to assure their safe-
tv. Physicians and medics from WRAIR
were present throughout the evaluation.

A Semi-Automated Scoring System, a
computerized polygraph, measured the
quality and quantity of the sleep of the
crew members during the investigation

The soldier is wearing the full MOPP
protective gear with the XM43 aviator’s
mask.

to compare it with their sleep once out of
the tanks and MOPP gear.

During their confinement in the tanks,
the crews performed tasks like target
tracking and engagement, loading and
encoding and decoding. Slides proj-
ected on the test facility wall provided
the terrain scenery. These slides would
periodically change to present vehicle
targets on the terrain backdrop. The test
facilitys laser systems provided a moving
target for the target tracking task. Crew
members left the tanks every seven
hours to perform such tasks as refueling,
ammunition resupply, weapon disassem-
bly/assembly, and vehicle/aircrafi
identification.

Since the tanks were stationary during
the evaluation, the driver had the fewest
tasks to perform. A video game that sim-
ulated driving was installed, and the driv-
er played it once an hour. Shea said his
performance in the game got worse over
time, and he noticed his patience wear-
ing thin with it and the other crew mem-
bers. When he “crashed” in the course of
the game and received the standard razz-
ing from the other crew members, he
said he resented it more than if the same
situation had occurred in a video arcade.

Questionnaires and interviews
provided information on the crewmans
background, job satisfaction and the co-
hesiveness of his crew. During their con-
finement in the vehicle, crewmen
provided information on mood changes
and physical discomforts. Comments on
the test environment and opinions on
the potential solutions were included in
post-test questionnaires and interviews,
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ARO Technical Note

Catalysis: The Future for Decontamination

By Dr. Reginald P. Seiders

Current Decontaminants

An improved decontamination system
has long been one of the primary objec-
tives of the Army’ research and develop-
ment program in chemical defense. Both
of the standard decontaminants cur-
rently fielded are very corrosive or ag-
gressive toward materiel and personnel,
and both present severe logistic bur-
dens. The first of these, Decontaminat-
ing Solution Number Two (DS-2), is an
excellent, highly reactive decontami-
nant, but it readily removes paint from
most surfaces and dissolves or softens
many polymeric materials on contact.
DS-2 also contains organic chemicals
which make it flammable and therefore
hazardous to use near hot surfaces such
as engine compartments or exhaust
areas.

The second fielded decontaminant is
Super Tropical Bleach which contains
calcium hypochlorite, a highly alkaline
bleach or oxidizing substance that is ex-
tremely corrosive to most metal sur-
faces. Because it is such a strong oxidizer,
it presents special logistical problems in
packaging and storage.

Neither of these decontaminants can
be left on the equipment indefinitely,
and in fact must be rinsed off with cop-
ious volumes of water to minimize
equipment degradation. So much water
is required that typical decontamination
operations quickly become mud holes
or quagmires. It is difficult to envision an
AirLand Battle 2000 fighting unit bogged
down in such a time-consuming and bur-
densome operation.

New Decontaminants

A new generation of decontaminants
is on the way however, thanks to exciting
new discoveries in the university labora-
tories of two chemists receiving Army
Research Office (ARO) support. Both of
these new decontamination reagents are
true turnover catalysts. That is they are
rapidly regenerated after reactions with,
for example, a nerve agent. Thus, thev

can consume hundreds of times their
own weight in nerve agent! This would
of course present a tremendous logis
tical advantage if the soldier only needed
to apply a small quantity of catalyst to
destroy a large amount of toxic chemical
agent.

COMPOUND 1
X CHj3 /oll
+ —
Flls—(ﬂli)—ﬁ- N Cllzclll\
CHy (1]
Figure 1.

The first and less well studied system
is the aldehvde hydrate (Figure 1) that
was developed at Emory University by
Professor Fred Menger. Menger correctly
reasoned that the proximity of the
positively charged nitrogen would make
the oxvgen protons easier (0 remove.
The resultant oxygen anion was found to
react readily with nerve-agent type com-
pounds, and in the slightly basic solu-
tion, the proton on the other oxvgen
came off to decompose the intermediate
and subsequently produce the aldehyde
precursor to compound 1. Finally, in the
agqueous environment, water adds to the
aldehyde precursor to regenerate com-
pound 1 and complete the cycle.

Menger is actively pursuing better syn-
thetic routes to compound 1 and is also
searching for derivatives that could be
even more potent catalysts. He has gen-
erously donated a sample of compound
1 to the Chemical Research & Develop-
ment Center (CRDC) for evaluation with
actual nerve agents.

The second and more exciting cata-
lytic system was discovered by Professor
Robert Moss at Rutgers University. He
found that the commercially available
compound, ortho-iodosobenzoic acid
(IBA) (Figure 2), when dissolved in a
mildly buffered, simple micellar (de-
tergent) solution, would catalytically hy-
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drolyze nerve-agent type compounds at
rates that were as good as or better than
anything yet developed. Since the initial
discovery, Moss has synthesized several
other, even more potent derivatives of
IBA. He has also generously supplied
samples to CRDC for actual nerve agent
testing.

Researchers believe that the active
form of IBA in the mildly basic (pH 7.5)
micellar solution is the cvclized anion 3.
This oxygen anion is a potent nu-
cleophile that artacks the phosphorus
center of nerve agents. The resultant in-
termediate is then attacked by nearby
hydroxide to produce hydrolyzed nerve
agent and regenerated IBA (or its anion
3)

IBA has other attributes that dis-
tinguish it as the prime candidate for a
new multipurpose catalvtic decontami-
nant. Animal studies have shown that it
has very low toxicity This finding, to-
gether with the exceedingly rapid nerve
agent destruction, has auracted the at-
tention of the skin decontamination
group at the Medical Research Institute
of Chemical Defense (MRICD). This
group has been working closely with
personnel from the Applied Chemistry
Branch of CRDC to fully evaluate IBAas a
potential skin and wound decontami-
nant. The skin decontamination group
has found that IBA is one of the best
candidates for formulation as a lotion or
cream to be used for personal
decontamination.

Another favorable auribute of IBA is
its mild oxidative properties which give
it antibacterial characteristics. As an oxi-
dant, it also has the potential to destroy H
and V agents. Indeed, recent results re-

COMPOUND 2 ANION 3
It 0
@Ec—u AT ¢\°
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Figure 2.
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veal that IBA does react with close nerve-
agent type compounds of H and V, and
with V itself although the reactions ap-
pear not to be catalytic. Finally, this ox-
idative power is responsible for IBAS
well documented ability to detoxify cer-
tain proteins and enzymes that could be
found in snake venom or other biolog-
ically derived poisons. Thus, IBA has ad-
ditional potential as a toxin
decontaminant.

A final positive point to discuss regard-
ing IBA is the solution in which it is used.
The detergents that are required to make
IBA act as a catalyst will also help remove
oil, grease, dirt, and other toxic com-
pounds that don't dissolve well in water.
Also, because the solution is mild and
non-corrosive, it does not require rins-
ing. The soldier could simply spray the
IBA solution on a vehicle for example,
and then drive it off a few minutes later.

The development of a catalytic multi-
purpose decontaminant would further
help the soldier in many other ways. He
could decontaminate himself and/or
equipment more quickly and easily be-
cause less IBA would be needed. This
would translate directly into a logistics
improvement because less decontami-
nant would be needed in the field. Since
rinsing would not be required, water
would be conserved and, in addition, the
equipment could return to service more
quickly. Thus, the whole decontamina-
tion operation could be streamlined to
produce a more mobile and effective
fighting unit. Finally, the faster decon-
tamination operation following a chemi-
cal attack would allow the soldier to re-
move some of his cumbersome chemi-
cal protective gear, and thereby enhance
his fighting efficiency earlier

Summary

In summary then, the development of
new catalytic decontaminants is pro-
ceeding briskly. The best candidate at the
present time is IBA, a very versatile com-
pound that may be a true multipurpose
decontaminant. Since its discovery by
university investigators, IBA has pro-
gressed rapidly into the Army laborato-
ries at CRDC and MRICD. This is another
excellent example of the strong govern-
ment-industry interface that is produc-
ing new technology to aid tomorrows
Army:.
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Warranties — They Are Here to Stay!

By COL Johnny L. Lambert

“Tbe idea of obtaining a war-
ranty on a weapon system is
ridiculous! In commercial busi-
ness, the manufacturer offers bis
warranty to the customes; but now,
the customer is going to dictate to
the manufacturer the terms of the
warranty. Warranties will drive up
the cost of our weapons! The poten-
tial risk in guaranteeing the per-

Jormance of a weapon system is so
bigh it will drive small companies
out of the defense business! This
will ruin the breakout program
because only a few companies will
be able to bid. We'll be forced to buy
all our spare parts from the orig-
inal manufacturer.”

These comments were typical reac-
tions to the enactment of the new war-
ranty law in 1984. Despite these con-
cerns, the dust is finally starting to settle
and we are now routinely going about
the business of obtaining warranties on
our weapons systems. The events of the
past two years have caused a dramatic
turnaround in both the philosophy and
use of warranties within the Army;

The following discussion will address
the law, the temporary revision to the
Defense Federal Acquisition Regulation
Supplement (DFARS) implementing this
law; and current status of Army efforts to
obtain warranties on weapon systems.
Throughout this article the terms war-
ranty and guarantee are used
interchangeably.

Background

Prior to 1984 the use of warranties was
not mandatory. Department of the Army
policy, as set forth in AR 702-13, was to
obtain a warranty only when it was de-
monstrably in the best interest of the
government or when it was impossible
1o procure equipment without a warran-
ty. The enactment of Section 794 of the
Department of Defense Appropriation
Act, 1984, ended this policy This law;
with few exceptions, required written
warranties to be obtained in the pro-
curement of weapons systems.

Despite considerable testimony by
DOD officials and industry represen-
tatives urging the repeal of Section 794,
the Congress did not do so. The FY85
DOD budget submission also proposed
repeal of Section 794 and that no such
provision be included in the FY85 act.
The Senate Armed Services Committee
(SASC) held hearings on Feb. 28, 1985 to
consider the issues. Sen. Mark Andrews
of North Dakota (the author of Section
794), DOD officials, and eight outside
witnesses testified.

Following these hearings, the SASC
agreed they were in accord with An-
drews that properly crafted warranties
have an appropriate place in our efforts
to purchase effective weapons. The SASC
prepared a proposed new law and, in
conference with the House Armed Serv-
ices Committee, agreed to provide new
legislation on warranties.

The FY85 DOD Authorization Act re-
pealed Section 794, effective Jan. 1, 1985,
and enacted new language in Section
2403 of Title 10 United States Code. The
Defense Acquisition Regulatory (DAR)
Council issued an interim change to the
DFARS, bringing the DOD into com-
pliance with the provisions of the law
This change was published in the
Federal Register for public comment
and will be discussed later in this article.

The Law

Section 2403 consists of eight subsec-
tions. Subsection (a) defines the terms
used in this section. “Weapons systems”
are defined as items that can be used
directly by the armed forces to carrv out
combat missions. Only systems with a
unit cost of more than $100,000 or for
which the eventual total procurement is
more than $10,000,000 are covered.

A"prime contractor” is a party that has
entered into an agreement directly with
the United States to furnish part or all of
a weapon system. “Design and manufac-
turing requirements” refers to the struc-
tural and engineering plans and man-
ufacturing particulars and finished prod-
uct tests for the weapon system. “Essen-
tial performance requirements” are the
operating capabilities or maintenance
and reliability characteristics of the sys-
tem that are necessary for the system 1o
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fulfill the military requirement for which
the system was designed.
“Components” are defined as any con-
stituent element of a weapon system.
“Mature full-scale production” refers to
the manufacture of all units of a weapon
system after the manufacture of the first
one-tenth of the eventual total produc-
tion or the initial production quantity of
a system, whichever is less. The “initial
production quantity” is the number of
units of a weapon system contracted for
in the first year of full-scale production.
Subsection (b) provides the general
requirement to obtain warranties and es-
tablishes the minimum remedies in the
event the system fails to meet the war-
ranty requirements. Specifically, this
subsection states the agency may not en-
ter into a contract for the production of a
weapon system unless each prime con-
tractor for the system provides the Unit-
ed States with written guarantees that the
item provided under the contract will:

(1) conform to the design and man-
ufacturing requirements specifi-
cally delineated in the production
contract;

(2) at the time it is delivered to the
United States, will be free from all
defects in materials and work-
manship and;

(3) will conform to the essential per-
formance requirements as specifi-
cally delineated in the production
contract.

If the item provided under the con-
tract fails to meet the guarantees spec-
ified above, the contractor will, at the
election of the secretary of defense or as
otherwise provided in the contract,
prompitly take such corrective action as
may be necessary to correct the failure at
no additional cost to the United States, or
pay costs reasonably incurred by the
United States in taking such corrective
action.

Subsection (¢) is a general exemption
for government furnished equipment.
This provision states that we mav not
require the guarantees in Subsection (b)
from a prime contractor for a weapon
system, or for a component of a weapon
system, that is furnished by the United
States to the contractor,
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Subsection (d) concerns the authority
granted to the secretary of defense to
waive some or all of the requirements of
this section. It states he may waive part or
all of the warranties required by Subsec-
tion (b) if he determines that the waiver
is necessary in the interest of national
defense, or that a guarantee under that
subsection would not be cost effective.

This authority may not be delegated
below the level of assistant secretary of
defense or assistant secretary of a mili-
tary department. For the Army; this au-
thority has been delegated to the assis-
tant secretary of the Army for research,
development and acquisition.

Subsection (e) provides requirements
to notify the Congress when the secre-
tary of defense intends to waive the war-
ranty requirements. In the case of a
weapon system that is a major defense
system, the secretary is required to noti-
fv the Committees on Armed Services
and Appropriations of the Senate and the
House of Representatives in writing of
his intention to waive the requirements
of this section and to include an explana-
tion of the reasons for the waiver. Al-
though it is not specified in the law; the
committees have indicated that they ex-
pect to be notified 30 days in advance.

For non-major systems, the secretary
is required to submitan annual report by
Feb. 1 of each vear to these same com-
mittees identifving each waiver and in-
cluding an explanation of the reasons for
the waivers.

Subsection (f) states the requirement
for a performance guarantee (Subsec-
tion (b)(3)) applies only to contracts for
weapon svstems in mature full-scale pro-
duction. However, it does not preclude
obtaining such a guarantee for a weapon
system that is not vet in mature full-scale
production. Notwithstanding this excep-
tion, the secretary is required to notify
the Congress, as stated in Subsection (&),
when a contract for a weapon system not
vet in full-scale production is not to in-
clude the guarantee described in Sub-
section (b)(3).

Subsection (g) clarifies issues relating
to implementing this section. It states
that: specific details of a guarantee, in-
cluding reasonable exclusions, limita-
tions and time duration may be negoti-
ated so long as the guarantee is consis-
tent with the general requirements of
this section; components of a weapon
system furnished by the governmentto a
contractor must be properly installed so
as not to invalidate any warranty
provided by the manufacturer of the
component to the government; the price
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of any contract for a weapon system or
other defense equipment may be re-
duced to take into account any payment
due from the contractor pursuant to the
remedies clauses; in the case of a dual
source procurement, the second source
contractor may be exempted from the
requirements of Subsection (b)(3) for
an amount of production equivalent to
the first one-tenth of his eventual total
production; and written guarantees may
be used to a greater extent than required
and that the remedies may be more com-
prehensive than those specified by this
section.

Finally, Subsection (h) directs the sec-
retary of defense to prescribe such regu-
lations as may be necessary to carry out
this section.

The Regulation

Defense Acquisition Circular (DAC)
84-9 revises Subpart 46.7 of the DFARS to
incorporate the changes required by
Section 2403. Because the DAR Council
only had about two months to prepare
and publish implementing guidance.
there was insufficient time to publish a
draft for public comment as required by
Subsection 2303a Title 10 of the United
States Code. Therefore, DAC 84-9 was
published in the Federal Register Jan. 2,
1985, as a temporarv regulation and
provided a 60 day period for public
comment.

Both industry and government ac-
tivities have responded: but to date, the
DAR Council has not issued a permanent
change to Subpart 46.7. Therefore, the
comments that follow address the
changes implemented in DAC 84-9.
Since most of Subpart 46.7 is simply a
straightforward implementation of Sec-
tion 2403, I will discuss only those sec-
tions that provide additional guidance or
are particularly controversial.

In Subpart 46.770-1, the wording of
the Section 2403 definition of “essential
performance requirements’ was
changed from “operating capabilities or
maintenance and reliability charac-
teristics of a weapon system” to “operati-
ng capabilities and maintenance.” I be-
lieve this change from “or™ to “and™ may
cause confusion as to what tvpes of per-
formance requirements may be consid-
ered essential. The wording in the law
provided the appropriate flexibility
needed in dealing with the wide variety
of weapons systems purchased by all the
services. The DFARS language should be
changed to conform with the law; or per-
haps to read “and/or.”

The definition of a “weapon system”
was taken verbatim from Section 2403,
However, it was then considerably
expanded:

By way of illustration the term
“weapon system” includes, but is not
limited to the following, if intended
for use in carrving out combat mis-
sions: tracked and wheeled combat
vehicles; self-propelled, towed and
fixed guns, howitzers and mortars;
helicopters; naval vessels; bomber,
fighter, reconnaissance and electronic
warfare aircraft; strategic and tactical
missiles including launching systems;
guided munitions; military sur-
veillance, command, control, and
communication systems; military car-
go vehicles and aircraft; mines; tor-
pedoes; fire control systems; propul-
sion systems; electronic warfare sys-
tems; and safetv and survival systems.
This term does not include related
support equipment, such as ground
handling equipment, training devices
and accessories thereto; or ammuni-
tion, unless an effective warranty for
the weapon system would require in-
clusion of such items. This term does
not include commercial items sold in
substantial quantities to the general
public as described at FAR 15-804.3(¢).

In my opinion, this “laundry-list” defi-
nition goes too far, particularly all the
systems listed from “military sur-
veillance™ to the end of the sentence.
These terms may have different mean-
ings to each service and should be elimi-
nated. For example, the Army has many
items that are considered to be com-
mand, control and communications sys-
tems or safetv and survival systems but
are clearly not weapons systems.

A better definition would be the one
originally proposed by the DFARS War-
ranty Subcommittee: “In executing as-
signed combat missions, this equipment
is used to discover/identify a hostile
threat or to place/apply a force that neu-
tralizes a hostile threat.” This expansion
of the definition provided in. Section
2403 is sufficient. Each of the services
can then provide whatever additional
guidance may be necessary in their own
supplements to the DFARS.

Another area requiring clarification is
the requirement for warranties on com-
ponents. It is not clear when a compo-
nent becomes a major subsystem, if
items used in production contracts
should be handled differently than those
used for spares, or if the $100,000 or
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$10,000,000 criteria should be applied
here as well. The DFARS does not ad-
dress this issue.

In Subpart 46.770-3, the concept of
tailoring warranty terms and conditions
from Section 2403(g) is discussed. In
part, this discussion states “Contracting
Officers shall appropriately tailor the re-
quired warranties on a case-by-case
basis, including remedies, exclusions,
limitations and duration; provided such
are consistent with the specific require-
ments of this section.” Some contracting
officers have auempted to use this as a
basis for accepting warranties that only
partially comply with the law. This is
wrong. Every warranty must comply
with the law in every respect, or a waiver
or partial waiver must be approved.

In subpart 46.770-7, the applicability
of warranty requirements to Foreign Mil-
itary Sales (FMS) is addressed: “It is the
policy of the Department of Defense to
obtain for FMS purchasers the same war-
ranties against defects in workmanship
and material and conformance to design
and manufacturing requirements as is
obtained by the United States for similar
purposes. DOD will not normally obtain
essential performance warranties for
FMS purchasers.” Section 2403 did not
mention FMS, therefore this subpart
provides that necessary guidance.

Subpart 46.770-8 discusses the need
for a cost-benefit analysis. DOD policy is
to obtain only cost-effective warranties.
In determining this cost-effectiveness,
Subpart 46,770-8 states that the “analysis
should examine a weapon’ system life
cvcle cost, both with and without a war-
ranty. . . . The analysis should be docu-
mented in the contract file.” Obviously,
to conduct this analysis, all costs of the
warranty must be known. This is not
always an easy task.

In Subpart 46.770-9, waiver and noti-
fication procedures are established. The
requirements are the same as those in
Section 2403. For the Army, procedures
for processing waivers, notifications and
reports are described in the Army FAR
Supplement, 46-770-9(d). Requests for
waivers must be submitted to the assis-
tant secretary of the Army for research,
development and acquisition at least 45
days prior to the anticipated award date
and will include the following informa-
tion according to the FAR Supplement,
46-770-9 (d):

e identification of dll warranty costs
and procedures used to evaluate
cost effectiveness;

e what efforts were made to negotiate
a modified warranty;

e if entire svstem is not warranted,
any warranties obtained on individ-
ual components;

e commercial or other guarantees to
be included in licu of required war-
ranty provisions;

e actions taken to preclude waivers
on future procurements

Although the DFARS does not contain

awarranty clause, the Army did publish a
sample warranty provision in Acquisi-
tion Letter 85-2, dated Jan. 4, 1985 in
order to assist contracting officers. This
clause was not provided as policy; it was
for information only.

Current Status

Within the Army; the Office of the As-
sistant Secretary of the Army for Re-
search, Development and Acquisition
has been working closelv with the Office
of the Deputy Chief of Staff tor Logistics
and the Army Materiel Command (AMC)
to develop sound policies and pro-
cedures to comply with the intent of the
Congress. This effort has not been with-
out growing pains.

There are two current initiatives that
are particularly worthy of discussion,
They are the shift away from “total
coverage” warranties and the develop-
ment of a cost-effectiveness model. In
our initial efforts to comply with Section
794, there was a tendency to try to cover
all failures under the warranty provi-
sions. Despite guidance that warranties
should cost no more than one to three
percent of the contract cost, this ap-
proach was expensive, and it did not
capture the essence of previously estab-
lished performance requirements.

We do not expect our weapons sys-
tems 1o operate perfectly 100 percent of
the time. For example, most specifica-
tions provide a mean time between
failures or provide for a maximum
number of failures during a prescribed
period of operation. Yet, in developing
warranties, we asked the contractors to
cover all failures that occurred during
the warranty period. These contractors
did not have failure data, and we had not
collected these data in such a way as to
accurately track the causes of failures.
Therefore, neither the government nor
the contractor was able to determine the
risk associated with the warranty.

We are now using an approach that
allows for the “expected” number of
failures. Using this technique, the gov-
ernment accepts those failures that oc-
cur within the parameters of those es-
sential performance requirements in the
contract. If failures occur bevond those
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parameters, the contractor is then re-
sponsible for taking corrective action
within the terms of the warranty. Simply
stated, if the contractor provides a weap-
ons system that performs as expected, in
accordance with essential performance
requirements in the contract, and has no
more failures than expected, there
should be no warranty claims. In con-
tracts where this methodology has been
used to date, we have been able to nego-
tiate effective, low-cost warranties. In
one instance, the only cost was the ad-
ministrative expenses of developing and
monitoring the program.

Another important initiative has been
the development of a cost-effectiveness
model. This warranty cost-effectiveness
model was developed by the US. Army
Aviation Systems Command and is now
being used throughout AMC. The model
provides a cost-effectiveness analysis
with and without a warranty, risk and
sensitivity analysis showing fluctuations
in the number of warranted failures and
most importantly provides the con-
tracting officer a “should cost™ for the
warranty. If the contracting officer can
negotiate a warranty at a cost equal to or
less than this cost, the warranty should
be cost effective. If an agreement cannot
be reached at this level, then a waiver
should be considered.

Warranties Are Here to Stay

Now that the dust is settling, and with
both the government and industry ac-
cepting the fact that warranties are here
to stay, 1 believe we are finally ready to
quit fighting the problem and to get on
with a common sense approach to mak-
ing warranties work. The right attitude
on the part of industry and the govern-
ment should result in more reliable
weapons. Our mutual goal should be
never have to use a warranty.

COL JOHNNY L. LAMBERT is the
deputy for program requirenernis
in the Office of the Assistant Secre-
tary of the Army for Research, De-
velopment and Acquisition. He re-
ceived a B.S. degree from Oregon
Stare University and an M.B.A.
Sfrom the University of Oregon.
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Realignment of ASA (RDA) Office

Realignment of the structure and sev-
eral functions of the Office of the Assis-
tant Secretary of the Army (Research, De-
velopment and Acquisition) has been
approved by the secretary of the Army.
The change will permit the assistant sec-
retary of the Army (ASA) for research,
development and acquisition to place
greater emphasis on the establishment
of materiel requirements, human factors
considerations in materiel develop-
ment, acquisition planning, weapons
systems integration, productivity and
quality assurance in materiel acquisi-
tion, and on the Army5s role in space
endeavors.

The ASA (RDA) retains responsibility
as the Army$s procurement executive and
has full responsibility for the Federal Ac-
quisition Regulation, the DOD Federal
Acquisition Regulation supplement, and
for the Army Federal Acquisition Regula-
tion supplement.

The realignment groups functions of
the Office of the ASA (RDA) into the
following principle areas:

e the front end of the acquisition pro-
cess with emphasis on technology de-
velopment, the requirements process,
human factors engineering, integrated
logistics support, training, and major
Army systems;

e the overall acquisition function with
particular emphasis on procurement/
contract policy and the early develop-
ment and acquisition strategies for ma-
jor Army systems:; and

e the evaluation of program perfor-
mance against plans and initiatives to
increase productivity and quality and to
encourage capital investment.

Grouping of the acquisition process
into these three areas gives the office a
more disciplined and focused approach
to developing and acquiring materiel.
Specific responsibilities are assigned for
all phases of the acquisition process,
from the development of various tech-
nologies, to the formulation of require-
ments, 1o the strategy for acquiring an
item, and to the evaluation of program
execution against established plans.
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Requirements and Programs the-Army” view, and provides the focal

The new Office of the Deputy Assistant
Secretary of the Army (Requirements
and Programs) is divided into three
areas, as shown in Figure 1. In the first
area, a “Space” function has been added
to the current command, control, com-
munications and intelligence position to
provide a focal point in this area. The
second area, formerly a science and
technology position, now includes the
analysis of requirements, human factors,
integrated logistics support and training.
The grouping of these functions into a
single cell provides the office a more
organized approach to the requirements
process. This cell consists of members of
requirements task forces and interfaces
with Training and Doctrine Command
Headquarters, the schools, and the Com-
bined Arms Center. This cell is also in-
volved in the long range RDA planning
process.

The third area, which is a programs
office, is responsible for a more “across-

point in the Office of the ASA (RDA) for
the Program Objective Memorandum
and budget process.

The combination of these functions
provides a comprehensive evaluation of
a process flowing from technologies
through requirements to the program-
ming and budgeting of resources. Some
of the specific functional areas that are
covered by the requirements and pro-
grams office are shown in Figure 2.

Acquisition

The Office of the Deputy Assistant Sec-
retary of the Army (Acquisition) is the
focal point for acquisition, procurement,
and contract management in the Army
The policy function has not changed and
continues to provide procurement pol-
icy and procedures for all Army
activities.
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The procurement element within the
acquisition office will devote additional
attention to the early development of
acquisition strategies for major pro-
grams. This procurement office ad-
dresses issues such as competition, types
of contracts, source selection and Re-
quest for Proposal approvals, This places
the office in a position of leading the
overall development of an acquisition
approach early in the program planning
process. The increased emphasis on
planning provides a focal point from the
beginning of an acquisition through ac-
tual contracting. (see Figure 2 for some
of the functional areas of the acquisition
office).

Systems Management

The Office of the Deputy Assistant Sec-
retary of the Army (Systems Manage-
ment) takes the existing functions of the
management and programs office and
adds the responsibilities for productivity
and quality. Many program problems are
traced to problems in the quality area.
The combination of these functions al-
lows for corrective actions to be de-
veloped and implemented.

In addition, the productivity area in-
cludes many programs that should en-
courage contractor capital investment
which will ultimately improve quality
and program performance. The com-

bination of these functions into one of-
fice provides a single point in the Office
of the ASA (RDA) that is responsible for
the outward looking evaluation of actual
performance against established plans.
Some of the functional areas covered by
the systems management office are
shown in Figure 2.

Conclusion

The new organization streamlines the
previous organization and provides the
ASA (RDA) with a more logical structure
to address the overall acquisition pro-
cess. Clear lines of responsibility have
been established by grouping functions
into logical and workable areas.

Requirements & Programs Office

« Army Analysis Program

= Advanced Concepts and Technology Committee
» Artificial Intelligence

« Army Systems Acquisition Review Council

« Behavioral/Social Sciences

= Combined Arms Center

s Congressional Testimony

« Defense Advanced Technology Demonstration
« Decision Coordinating Paper

« Defense Satellite Communications

« Engineer and Scientist Career Program

» Federal Contract Research Centers

» Future Development

« High Technology Light Division

» Human Factors

» In-House Laboratory Independent Research
« Independent Research and Development

« Jet Propulsion Laboratory

+ Laboratory Management

» Long Range RDA Plan

» NASA Programs

« National Research Council

» Office of Research and Technology Application
+ Program Budget Committee

« Priorities and Allocations

+ Planning, Programming and Budgeting System
+ Reprogrammings

+ Scientist and Engineer Exchange Program

» Single Manager for Conventional Munitions

. Spme Assets

= Science and Technology Information Program
« Summer Faculty Research Program

« Very High Speed Integrated Circuits

F'UN‘C'T'1'O*N-A-L

Acquisition Office

« Acquisition Strategy Development and Approval
« Acquisition Audits, including Army Audit Agency, Gov-
ernment Accounting Office, DOD Inspector General

« Contract Administration

+ Contracting Policy

« Competition

« Dual SDUFC"\Q

« Federal Acquisition Regulation with Defense and
Army Supplements

= Industrial Preparedness Planning

« Justification and Authorizations

= Major System Acquisition Policy

« Procurement Career Program

« Request for Proposals

« Technology Export Control

« Warranties

« Source Selection

« Security Assistance/International Programs

A‘R'E*A+S

Systems Management Office

« Acquisition Improvement Reviews
« Civilian Executive Resources Board Operating
Committee

» Configuration Management

+ Cost Performance Reports

« Cost Schedule Control System Criteria
+ Defense Acquisition Executive Summary
» Efficient Use of Resources

« Environmental Stress Screening

» Freedom of Information

« Industrial Modernization Improvement Program
« Industrial Mobilization

« Management Information Systems

« Manufacturing Technology

« Monthly Program Reviews

« Nunn-McCurdy

« Production Base Support

» Program Management Control System

« Quality

« Quality Career Program

« Selected Acquisition Report

« Value Engineering

« Weapon Systems Handbook

Figure 2 shows some of the specific functional areas of each new Deputy Assistant.
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Warrant Officers in Systems Acquisition?

By CWO Frank L. Prabel

Background

Over the years the Department of the
Army has experienced and been crit-
icized for many problems in the acquisi-
tion of its weapon systems. The majority
of these problems center in the areas of
high weapon system support costs, lack
of total system performance, poorly de-
veloped system specifications and the
lack of user participation in the design
process. These problems have dictated a
need for the Army to take steps to insure
personnel experienced and knowledge-
able of the issues associated with fielded
weapon systems are involved in all as-
pects of materiel acquisition
management.

One approach to the systems acquisi-
tion management dilemma that has been
overlooked is the use of the senior war-
rant officer in the acquisition process.
This critical asset, which is currently
available in the materiel acquisition
arena, can provide the system program
manager with a link between the defense
contractor and the program office that is
unequaled by a commissioned officer.
The warrant officer possesses the “street
know how” of the weapon system and
can understand the peripheral impact
thata decision in one particular area may
have on another far removed area.

The broad-based, hands-on technical
experience possessed by the senior war-
rant officer provides a link between the
untested theory of the engineers’ design
terminal, and the practicality of real
world operational supportability and
mission readiness. Warrant officer in-
volvement in systems acquisition nor-
mally takes place around the 11th vear of
warrant officer service. Its during this
later career period that the Army can
gain the most from the technical exper-
tise the warrant officer has amassed.

Because of his hands-on experience
he can function in all areas of the mate-
riel acquisition life cycle and should be
able to temper decisions made on ac-
quisition strategies, Manpower & Per-
sonnel Integration (MANPRINT), human
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engineering, contracting, weapon sys-
tem development, test and evaluation,
and integrated logistics support with the
understanding of “down the road” prob-
lems with which he has had personal
experience. This is especially true in
areas of supportability, cost control,
human engineering, performance, and
design.

Senior warrant officers should be
brought on board early in the develop-
mental process while the idea or con-
cept is still fresh. By actively using the
senior warrant officer in the acquisition
process, a realistic, low cost attempt is
made to influence the design; assure that
the weapon system is supportable; and
insure the weapon system can defeat the
threat at an affordable cost in terms of
fiscal and human resources.

Warrant officer integration into the
systems acquisition arena should occur
after militarv education in the systems
acquisition process through attendance
at 4 service acquisition management
school or through attendance at the De-
fense Systems Management College.
After training and integration into the
systems acquisition field, the warrant of-
ficer should be awarded an additional
skill identifier of 6T, for materiel acquisi-
tion management, and then be managed
as a viable systems acquisition asset by
the U.S. Army. Unlike commissioned of-
ficers, warrant officers are not normally
awarded an additional skill identifier for
materiel acquisition management, nor
are many warrant officer positions in the
Army identified as being involved in the
materiel acquisition process.

PM Offices

Most program management offices
operate in a matrix organizational struc-
ture, each segment striving to accom-
plish the goals outlined in the acquisi-
tion strategy. To assign a warrant officer
to one particular functional area in that
matrix organization would be a disser-
vice to the program manager, the organi-

zation and the warrant officer. A warrant
officer in a PM office should be assigned
to the organization as a whole.

The program manager, after analyzing
the situation of his programs, his needs,
and the desired goals of the organiza-
tion, can move the warrant officer
throughout the matrix where problems
occur, capitalizing on the warrant of-
ficers experience, education, and ability.
Each assignment should be of sufficient
length to assure the projects or products
under the supervision of the warrant of-
ficer can transition from one phase to
another in the acquisition life cycle.

The lead time required to effect a pro-
gram change is considerable; the ac-
quisition experience necessary to recog-
nize a decision is needed is great; and
the authority necessary to carry out
those decisions after having made them
is tremendous. All require a substantial
amount of time in the program office to
gain “real world” program experience.

Lack of “real world” experience often
fosters a reluctance to provide military
personnel with meaningful, responsible
tasks. This reluctance can be attributed
to the perception that military personnel
are transient and that the military lacks
program continuity.

The assignment of more responsible
tasks would occur at a more rapid rate if
both the availability of systems acquisi-
tion education and the length of the as-
signments in PM offices were increased.
Because of the high dollar cost growth
associated with many system acquisition
programs, insuring personnel con-
tinuity and workforce stability could re-
duce that growth associated with per-
sonnel changes.

Retainability and accountability will
ultimately keep the “not on my watch”
syndrome at a distance. Since personnel
do move on, rotation from the PM office
assignments should occur when conven-
ient for the program and program man-
ager. At a minimum, a replacement for a
warrant officer assigned to a PM office
should be in position at least four
months prior to the reassignment of the
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incumbent. This overlap allows for grad-
ual transition of products of projects un-
der the warrant officers supervision.

Normally, after the weapon system
transitions from one life cycle phase to
another (for example, from develop-
ment to production), both personnel
and weapon are ready for the change. If
the weapon system, system modification,
or product improvement program is
ready for fielding, the replaced warrant
officer should be part of the new equip-
ment fielding team, or assigned as an
advisor to the receiving battalion or bri-
gade. In this capacity he can assist in the
operational shake down of the equip-
ment and provide feedback information
to the PM office regarding the opera-
tional suitability of the system, and the
acceptability of its components or its
modified equipment.

After all the training, education and
acquisition experience, the warrant of-
ficer, upon reassignment, should be
brought back into the program manage-
ment arena. He can prepare future modi-
fications to existing equipment, assist in
development of new systems, and
provide the PM with field experience
needed to satisfy user requirements.

During the last few years we have
heard how large a role the acquisition of
reliable and supportable equipment
plays in the readiness equation. One part
of the equation which has been over
looked in the acquisition arena is the
contribution of the technical officer: that
middle manager who has an intimate
relationship with, and in-depth knowl-
edge of, the equipment which will sig-
nificantly enhance the combat effec-
tiveness of the fighting force.

Warrant officer involvement in sys-
tems acquisition can contribute signifi-
cantly in both the equipment and train-
ing aspects of the equation. By influenc-
ing the design of one piece of mission-
critical equipment, the warrant officer
has increased the chance of success dur-
ing conflict. By tempering maintenance
publications and training doctrine with
personal experience, the warrant officer
can increase the ability of the unit to
respond.

Knowledge Levels

Warrant officer involvement in the sys-
tems acquisition process is a function of
experience, military schooling, and civil-
ian education. The degree of involve-
ment can be stratified into three dif-
ferent levels of acquisition knowledge.
Level one, which is the greatest depth of

involvement, requires detailed acquisi-
tion knowledge and training, many years
of field experience, and total personal
commitment to a program. Positions at
this level include product managers, test
and evaluation managers, integrated lo-
gistics support (ILS) managers, and work
group leaders.

Level two does not require as much
detailed acquisition knowledge but still
requires extensive field experience and
personal commitment. Positions include
participation as a work group member in
a specific acquisition area such as ILS.

Level three, the lowest but not the
least important, requires still less ac-
quisition knowledge than the other two

levels but just as much field experience
and personal commitment as levels one
and two. Typical positions for this level
include working as an assistant or as an
advisor to members on work groups or
engineers in government laboratories.
Level three capitalizes on the field expe-
rience portion of the warrant officer’s
background. This level is where “how its
done in the field” or “problems I've had”
plays an important role in the selection
of workable alternatives for the basic de-
sign of the weapon system. Some of the
more obvious areas in which warrant
officers can contribute are outlined be-
low; with the typical corresponding level
of involvement.

Acquisition Area

Involvement Level

Development
Test & Evaluation
Integrated Logistics Support

and Interoperability
Contracting
Fielding
Cost & Economic Analysis
Procurement
Product Management

Research (Concept Exploration)

Rationalization, Standardization
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Summary

The systems acquisition field is not for
every warrant officer. Only highly moti-
vated, well trained individuals should be
selected for these assignments. The ac-
quisition recruiting poster should read,
“only self starters need apply”

A warrant officer involved in the dy-
namic systems acquisition process can
provide the “in touch with reality”
quality of field experience, a commodity
often in short supply in acquisition cir-
cles. Bringing field experience into the
program office provides answers to ac-
quisition problems which can't be cor-
rected by contracting out or by hiring
another engineer.
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Software Quality Assurance
and the Program Manager

By Norris C. Middleton

Introduction

During the past few years, in an at-
tempt to improve the acquisition of ma-
jor weapons systems, several initiatives
have been proposed and directed from
senior management within DOD. These
initiatives have been somewhat suc-
cessful in many areas. Unfortunately, the
software development and maintenance
area in DOD has not made any apprecia-
ble improvements. This is directly at-
tributable to an apparent lack of ag-
gressive use of software quality as-
surance and the necessary quality con-
trol programs. It is not necessary to
promulgate new DOD directives on pol-
icies when, in many cases in the area of
software, program managers have sim-
ply failed to do the tasks required to
insure quality products are produced.

The quest for quality is currently one
of the dominant forces in our society. We
are crying for products that work prop-
erly, that meet specifications, that are de-
pendable, and are economically priced.
For the DOD, it is a question of sur-
vivability. We cannot afford software
failures in a weapons system or a critical
command, control, communications and
intelligence system. The risk is unaccept-
able, the results disastrous.

Even in industries, such as the Amer-
ican automobile industry, we have seen
American dominance erode because
other countries are fostering quality
concepts. Most notably, the Japanese in-
dustry, with its emphasis on quality, is
responsible for Americas sudden inter-
est in quality Program managers who
choose to disregard this fact and not be-
come more actively involved in software
quality assurance will find their projects
exceeding thresholds in cost and sched-
ule. There will also be an associated de-
crease in performance with increased
requirements to fix “bugs” that were not
discovered in the development phase.

For many years, software develop-
ment was considered to be more of an
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art than a science. When viewed as an art,
quality becomes related to the author as
much as the product. This viewpoint
tends to lead one to believe that quality
software can be developed by those bril-
liant and talented artists without any
technical assistance. Fortunately, we in
the DOD are moving away from this
myth and beginning to develop stan-
dards, formalized documentation pro-
cesses and detailed development meth-
odologies. The problem is that we, many
times, are our own worst enemy. We ne-
glect to apply the quality concepts in a
structured environment.

Without a stable structured environ-
ment, it becomes difficult to determine
the effect of changing the environment.
Since quality can only occur when the
cause/effect relationship of change can
be determined, the concepts of individu-
al creativity and quality are coun-
terproductive and may even be mutually
exclusive in software development.

Standards of Performance

Software quality means conformance
to a standard. If the standards of perfor-
mance are established, and those stan-
dards are met, then performance is con-
sidered “quality” performance. Failure
to meet the standards means less than
acceptable quality Quality can be de-
fined as an absolute value or as a level of
tolerance. The key concept is that quality
must be predefined and measurable.
The quality expected must be defined or
it can't be achieved and measured.

The failure to define quality is one of
the major deficiencies found in software
development within DOD. It becomes
the direct responsibility of the program
manager to insure that his project soft-
ware, regardless of whether the software
is embedded, is developed in a quality
manner.

Quality Control and
Assurance

Although the government contractor
is responsible for software quality as-
surance, the program manager must un-
derstand that both quality assurance and
quality control are needed in software
development. The two functions are
closely related, and in some instances,
performed by the same personnel.
However, it is possible to have quality
control without quality assurance but
not vice versa. Quality assurance deals
with the process used to create the soft-
ware product. The objective of quality
assurance is to evaluate and improve the
process. Quality control is concerned
with the software product produced by
the process. When quality control per-
sonnel look at a product, they must be
concerned that the best possible product
is created.

The proper use of quality assurance
and quality control will have a direct
influence on the costs associated with
software development. Ensuring that
software is developed correctly the first
time with reviews, inspections and test-
ing will reduce the costs of reruns, re-
coding and redesign. Therefore, the
“bottom line” return on investment from
software quality assurance/control is the
reduction in the cost of failures.

Software Attributes

The following represents a list of soft-
ware attributes or factors that program
managers should be aware of and under-
stand. Application of specific and mea-
surable criteria to these attributes will
allow the determination of whether or
not the attribute has been achieved.

e Correctness is the extent 1o which a
program satisfies its specifications and
fulfills the user’s mission objectives. Cor-
rectness is a factor which represents the
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ability of the system to process perfect
input correctly, and produce the defined
output correctly This quality factor is
used to measure the ability of the pro-
gram developers to implement the de-
fined specifications.

o Reliability is the extent to which a
program can be expected to perform its
intended function with required preci-
sion. This factor measures the consisten-
cy with which the program can produce
correct results. For example, if an input
transaction is entered perfectly, and the
desired result is produced correctly by
the program, then the correctness factor
would be rated perfect. However, if that
same program fails to produce correct
results when given imperfect input, then
reliability may score low.

e Efficiency is the amount of comput-
ing resources and codes required by a
program to perform a function. This fac-
tor measures the cost of developing ap-
plication programs. The cost can be
translated into the entire effort needed
to develop computer programs to per-
form specific user tasks. However, the
factor is more meaningful when used in
relationship to other factors, e.g., re-
sources to provide correct results or reli-
able results.

e Integrity is the extent to which ac-
cess to software or data by unauthorized
persons can be controlled. This is the
amount of protection that must be af
forded the system resources. This pro-
tection is required because of the need
i0 protect important information, pre-
serve the privacy of the information, and
prevent unauthorized data
manipulation.

e Usability is the effort required to
learn, operate, prepare input and inter-
pret output of a program. This factor
refers to the ease with which the system
can be used by people. Included is the
effort required by users to learn how to
use the system, to complete input forms
or screens 10 initiate transactions and
processing, to operate the application
and properly utilize the information
produced.

e Maintainability is the effort re-
quired to locate and fix an error in an
operational program. This factor relates
to the ease with which problems in the
program/system can be corrected and
routine changes can be installed. These
changes are defined as being non-
structural.

& Testability is the effort required to
lest a program to ensure that it performs

its intended function. This factor in-
cludes the resources needed to ensure
specified quality has been achieved. The
amount of resources required is based
on the degree of reliability demanded by
users from the program.

e Flexibility is the effort required to
modify an operational program. Enhan-
cements are changes made to the ap-
plication program thar affects the struc-
ture of the program. When the structure
is affected, requirements must change,
the design must change and the imple-
mented version of program(s) must
change. The ease with which enhance-
ments ¢an be incorporated into the ap-
plication program(s) is flexibility.

e Portability is the effort required to
transfer a program from one hardware
configuration and/or software system
environment to another. This factor ad-
dresses the ease with which an applica-
tion program can be transported from
one piece of computer hardware to an-
other or from one piece of operating
software to another. The design charac-
teristics of a computer, the language
used to implement that system, as well as
the instructions within that language,
will vary with the need to move pro-
grams o another operating
environment.

e Reusability is the extent to which a
program can be used in other applica-
tions—related to the packaging and
scope of the functions performed by the
programs in that application. The reuse
of programs or parts of programs pre-
viously developed is desirable if reduc-
tion in costs is achieved, consistency be-
tween applications is ensured, and
reliability can be improved.

e Interoperability is the effort re-
quired to couple one system to another.
This includes the resources necessary to
intercouple computer systems or to pass
other information.

Conclusion

The above factars can be used by the
program manager to ascertain whether
or not his software quality assurance
program is in fact operating properly.
The PM needs only to pick out those
factors that will have the greatest impact
on his program. The contractor should
be required to demonstrate to the PM
those criteria being used to measure
those important factors. Then and only
then will the PM really become the driv-
ing force for software quality assurance.

NORRIS C. MIDDLETON, a sys-
tems engineer with the General
Electric Corp., retired from the U.S.
Army in November 1985. His aca-
demic credentials include a B.S. in
mathematics from Hampton Uni-
versity, and an M.BA. from Long
Island University. The preceding
article was authored while be was
a student at the Defense Systems
Management College (Program
Managers Course).

A REMINDER to active officers in branches 51, 52 and
97, or with a 6T skill: Since we have switched to using
your address as listed in your Officer Record Brief, it is
important that you keep your records updated. A
number of requests for change of address have been
mailed to us, but we do not have the ability to make
those changes. Your address comes to us in a computer
printout from MILPERCEN, which is taken directly from-
your ORB. If you have changed your address recently,
please change your ORB so the magazine can reach
you at the proper address.
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The End of the Apprentice Soldier

A Concept-Based Training Development System

By LTC Robert S. Hardy Jr.

One of the secrets to success is 1o have
a vision. We can be certain that change
will occur. If we do not manage it, it will
manage us. If we have a clear concept of
what we want the future o be, we can
make dav-to-day decisions with a consis-
tent purpose Without such a concept,
we can only react to the current situa-
tion. Conceptualization must be a con-
tinuous process, and its goals must be
repeatedly achieved.

Because of my strong belief in a con-
cept-based svstem, I have developed a
concept for training developers. This

concept has been implemented at the -

U.S. Army Air Defense Artillery School,
Fort Bliss, TX, and is gaining support at
higher levels. 1 believe the results will be
better-trained soldiers and better-train-
ed units emerging from improved air
defense artillery. individual and collec-
tive training programs.

The Concept

A generally recognized fact is that
armies fight as they train. Therefore, it is
imperative that training strategies be
complete and realistic.

U.S. Army training doctrine is based
upon the principle of performance ori-
entation, Training resources are to be
applied only to effect training of skills,
knowledge, abilities and attitudes which
are valid tasks embedded in required
performance. At the same time, training
strategies must be sufficient to produce
units trained in all critical performance
tasks,

Training related to any materiel sys-
tem is an integral part of the total system.
The development of the training system
must parallel the development of the
materiel system. The two development
efforts should be merged throughout
the acquisition process so that both the
materiel system and the training system
reach the soldier in a timely manner.

If training development begins too
late, it will be driven by the charac-
teristics of the materiel. Most certainly,
the man-machine interfaces will be diffi-
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cult. Thas is the situation that Army train-
ing developers, caught far behind the
development curve, have struggled with
throughout the history of warfare. Put-
ting the training developer in front of the
developmental curve is an essential part
of the concept-based training strategy.
Our training mission is to train units
to hight the battle. The ultimate goal is to
have an effective force on the ground,
hardened by near combat conditions,
the day before the war starts. Training
occurs ar two locations, the service
school and the job site. The schools mis-
sion is to provide trained soldiers, train-
ing programs, training materials and
training products which commanders in
the field must have to attain and maintain
the highest standards of combat read-
iness for their units. The focus of all
training efforts is centered on the unit,
both active and reserve. Training must
be supportive of the units now and in the
future, and must be realistically based on
the amount of resources available. Pol-
icies and programs must also provide for
training before and after mobilization.

Individual Training

The task of the service schools is to
produce soldiers prepared to go to war
the day after they arrive in their units. We
haven't produced that type of soldier in
the past. Instead, we've produced an ap-
prentice soldier. Today, we are com-
mitted to producing a much more com-
petent soldier, a soldier ready to pull his
weight the day he arrives at his unit.
Conceptually, this means that all survival
skills and knowledge must be taught and
sustained in the institution during initial-
entry training. In addition to all of the
survival skills, a minimum of approx-
imately 80 percent of the soldiers job
tasks must also be taught in the institu-
tion. This means that, when a soldier
reports to his unit, he will have mastered
80 percent of his job skills and will be
100 percent proficient in the survival
skills.

In addition, the concept-based train-
ing system calls for the creation of a
complete individual training system site
at the unit. The operational chain of
command will apply the individual train-
ing system to train and sustain soldiers at
mastery level in all individual skills not
taught in the institution. Our long-range
goal is to teach all individual tasks in the
institution. Once individual tasks are
taught to mastery at the institution, sus-
tainment of those tasks becomes a unit
responsibility

Training Strategy
Development

Achieving and maintaining readiness
to fight the air and land battle is a com-
plex enterprise involving increasingly
sophisticated systems and rapidly esca-
lating costs. In particular, the cost of buy-
ing and maintaining weapon systems has
risen 50 steeply that using them as the
training means to achieve and sustain
readiness has become prohibitively ex-
pensive. There are, however, potential
solutions to this problem. The very tech-
nology that underlies sophisticated sys-
tems is also capable of producing, within
€conomic constraints, a supporting ar-
chitecture for cost-effective training.
High-technology training approaches
such as simulation systems, feedback
systems and training devices can provide
the means for both improving training
and reducing costs. Conceptually, the
Army should move from weapons-based
training strategies to training-device
based strategies.

Under the concept-based training sys-
tem, the training challenge for each ma-
teriel system is viewed as a continuum
stretching from initial entry through
total collective training. A training strat-
egy is developed for each materiel sys-
tem which overlays the entire con-
tinuum. There are to be no gaps and little
overlap. No single method, media or de-
vice will effectively and efficiently cover
the entire continuum. Therefore, what
should emerge is a mix, or family of
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trainers, with one element beginning
where the preceding element ends and
with each element contriburting signifi-
cantly to training to fight the batle.
There are numerous alternative train-
ing strategies to overlay on each training
continuum. Therefore, a studied ap-
proach must be taken to determine the
optimum strategy for each materiel sys-
tem. The purpose of such studies is, first,
to define, system by system, the training
continuum in terms of tasks to be train-
ed; second, to examine the technology
base to discover and compare training
alternatives; and third, to emerge with a
recommended plan for training the
force. Each study must be a living docu-
ment. Change in materiel, organization,
doctrine or training technologies re-
quire the study to be reviewed.
Training development should begin
concurrently with the combat develop-
ment process, that is, during concept ex-
ploration. It must also be continuous
throughout the entire materiel acquisi-
tion process. The goal is to field the ma-
teriel system and the complete support-
ing training subsystem simultaneously.
While field input is absolutely essential,
the primary responsibility for training
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strategy development rests with the serv-
ice schools.

The selection of strategies will be gov-
erned by cost and training effectiveness
factors. Solutions requiring large capital
outlays which are not offset by savings or
materiel cost avoidance in the near term
are not viewed as viable.

There should be a phased product im-
provement program approach to train-
ing systems. Solutions, where possible,
should be evolutionary in nature rather
than revolutionary.

An expansion of the training base
should be avoided. Solutions should
work within current space constraints
and course lengths in the institution
must remain within current direction.
Lengthening courses is not a viable
solution.

Conclusion

Is this concept a pipe dream or is it
achievable? We don't have to guess; we
know the answer. The training de-
veloper, combat developer and materiel
developer have pooled their collective
talents and are developing an institu-
tional training system for HAWK Phase I11
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that totally answers the mail. A related
article in the November-December 1985
issue of this magazine shows in detail
how we are making a dream into a reality.

LTC ROBERT S. HARDY JR. is the
director of training and doctrine
at the U.S. Army Air Defense Artill-
ery School, Fort Bliss, TX. He grad-
uated from the University of
Toledo with a B.S. degree in educa-
tion and a minor in English. His
command experience includes
battery commander of both Her
cules and Chaparral Air Defense
Artillery Batteries and com-
mander of a HAWK Air Defense
Artillery Battalion.




From The Field. . .

Army Works on New Artillery Quieting System

A new artillery quieting system being developed by the U.S.
Army Corps of Engineers and the Combat Systems Test Activity
(CSTA) will be built at Aberdeen Proving Ground, MD.

Researchers at the Corps Construction Engineering Re-
search Laboratory (CERL) in Champaign, IL, are working with
CSTA to investigate the use of water-based foams to diminish
noise from demolition and artillery fire. “We are working with
the Corps on the last phase of the design stage,” said David
Philips of CSTAS Development and Analysis Directorate, “Once
the design is agreed upon, we will be ready to begin con-
struction of the device.”

The use of foam allows for fabrication of smaller, lighter
mufflers to reduce noise from artillery firing. According o
CERL officials, they will be easier to move than the large
mufflers currently in use. Broader use of the lighter mufflers
should decrease the noise in neighboring civilian commu-
nities during testing.

“Itis smaller and will be much quieter than the mufflers now
in use,” added Dr. Paul Schomer of CERL. “The new system will
make a considerable difference in the amount of noise being
produced. This prototype could also be used in other areas
where artillery testing is conducted.”

The design calls for the foam to surround the muzzle of an
artillery piece in order to muffle the sound as it is being fired.
It will be used for outdoor firing on mounted guns and
howitzers.

New System Impedes Enemy’s Advance

An old concept and a new approach may add another tool to
Americas military arsenal. The concept, the Tactical Explosive
System (TEXS), involves laying pipeline in a potentially strate-
gic combat area and pumping a liquid explosive into the
pipeline. The new approach will update the system from man-
ual to automatic handling of materials. TEXS will impede an
enemys advance by detonating the explosive to create obsta-
cles in the enemys path.

TEXS is a high visibility program according to John Sikra,
TEXS project officer, Office of the Project Manager, Mines,
Countermines and Demolitions, U.S. Army Armament Muni-
tions and Chemical Command, Army Armament Research and
Development Center (ARDC), Dover, NJ.

The explosive system has been successfully tested in several
locations in the United States, Korea and Germany. Combat
engineers responsible for the field operation of the system
also plan to use it in the main battle and rear combat areas by
explosively creating craters in roads and runways, demolish-
ing bridges and buildings, breaching mine fields and obsta-
cles, and digging fighting positions.

A slurry explosive was developed in the 1970s but the user
concept of handling materials was changed so the system was
never fielded.

The present design still includes a liquid explosive that will
be packaged in 55-gallon drums for either transporting or
storage. But today; the system eliminates the manual handling
of materials. Skid-mounted pumping units placed on 5-ton
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trucks pump the liquid into the prelaid pipe at the combat site.

A small emplacement excavator is presently being procured
for use by combat engineer units. For the TEXS, the excavator
will be outfitted with a trencher attachment and other accesso-
ries to perform various demolition operations. The TEXS-
configured excavator will be used to dig trenches and lay and
cover the pipe. One will be produced for each combat unit.

In a typical utilization, several thousand pounds of liquid
explosive are put in 300 meters of plastic pipe laid in deep,
backfilled trenches. When detonated, the explosive produces
an inverted triangular-shaped ditch to effectively stop the
movement of armored forces.

Commercially available equipment for pumping the ex-
plosive will be adapted for easy loading and unloading from
the 5-ton trucks. An explosive that is commercially available
will be used. “Easily available equipment and off-the-shelf
material make this a cost-effective and useful protective system
for our troops,” said Sikra.

New Ammo Storage Proposed

Two Army research labs have suggested ways to more safely
store artillery rounds at U.S. Army camps in Korea, where the
need for quick response requires that the troops be close to
their ammunition,

A lot of ammunition stays loaded on trucks and trailers,
ready for deployment. With the trucks parked next to each
other, the detonation of one round could spread throughout
the ammunition holding area. Explosions of that magnitude
would send fragments flying into nearby troop areas, causing
casualties and damage in the camp.

The U.S. Army Ballistic Research Laboratory (BRL) and the
U.S. Army Human Engineering Laboratory (HEL) worked to-
gether on solutions during the past year and came up with
several ideas.

John D. Waugh, a human factors engineer at HEL, said one
goal was to devise practical solutions to the problem that
would notaffectthe troops’ ability to mobilize. Those solutions
would use equipment that would be safe to handle. At the same
time, Waugh said, this had to be accomplished without sacrific-
ing space on the loaded trucks devoted to the ammunition.

One solution is the reconfiguration of artillery projectiles
and propellant charges on each truck. The proposed config-
uration would cushion each section of projectiles with prop
charges rather than grouping all projectiles together and filling
in with prop charges. With the non-explosive prop charges
absorbing some of the energy from the explosive projectiles if
detonated, the explosion could be limited to a truckload or
part of a truckload.

Another solution under study calls for a minimum of protec-
tive shielding on projectile pallets inside the truck. Research
headed by Dr. Philip M. Howe at BRL has shown that when
adjacent projectiles are detonated, a crude but effective shaped
charge-type jet is formed that further increases the chance of
propagation to other truckloads of ammunition. BRL has de-
vised some simple shielding techniques to diffuse the jets that
form and reduce the probability of further propagation.

Another proposal is protective shielding made of concrete
slabs on a steel frame on castors for easy movement. Howe
noted that the concrete slabs would be foamed concrete
cinder block material and not aggregate-filled concrete, which
would become dangerous itself in an explosion. Positioned
between trucks of ammunition, the concrete slabs would pre-
vent explosions from spreading from one truck to another.
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“Planning and innovation can help confine an incident to
one truckload or a fraction of a truckload as opposed to losing
an entire storage area,” Waugh said.

To date, HEL and BRL have concentrated on artillery am-
munition in the program. Future plans call for bringing similar
solutions to bear on TOW and Dragon missiles and for the
Multiple Launch Rocket System.

Bianchi M-12 Hip Holster Chosen by DOD

Bianchi International has been awarded a U.S. government
contract to produce the new official U.S. armed forces M-12
standard holster for the militarys newly adopted 9mm
handgun.

The contract award, which initially provides for the produc-
tion of 170,000 holsters over the next three years, culminates a
four-year, privately funded development program for the
holster at Bianchi. The adoption of the M-12 was made possible
when the U.S. government announced plans to replace the
M1911, 45-caliber automatic pistol with the Beretta 92SB-F
9mm pistol as the standard-issue military handgun. The M-12 is
specially tailored to accommodate the Beretta 925B-E

The M-12 is an ambidextrous hip holster featuring a com-
pletely modular design, allowing the holster to be worn on a
wide or narrow belt; with or without flap; cross- or side-draw;
or on belt or shoulder. Unlike the leather M1916 holster it
replaces, which was not satisfactory in extreme climates, the
M-12 is made of ballistic nylon fabric outer facing over a non-
absorbent, closed-cell polyfoam core.

These modern materiels provide padded protection for the
weapon, are silent in use (they don't “creak” like leather), are
abrasion resistant, and are up to 20 percent lighter than con-
ventional materials.

AATD Awards Contract for Rotor Hub Concept

McDonnell Douglas Helicopter Co. will complete the detail
design, fabrication, and laboratory, ground and flight testing
necessary to demonstrate an advanced composite rotor hub
concept on the U.S. Army AH-64 Apache helicopter under a 36-
month, $4,722 626 contract awarded by the U.S. Army Aviation
Systems Commands Aviation Applied Technology Directorate
(AATD), Fort Eustis, VA.

“This program will substantiate the military benefits that can
be derived from this technology and provide the basis for
composite hubs on future Army rotorcraft,” explained AATD
Project Engineer Fred Swats.

Negotiations Result in No-Cost Warranty

The U.S. Army Missile Command, Redstone Arsenal, AL, was
recently successful in negotiating a no-cost, unlimited 36-
month warranty on the FY85 Stinger Post Missile production
contract with General Dynamics Corp. that meets the full intent
of the FY85 warranty law.

General Dynamics, in its proposal, separately identified
$6,029,85l as the warranty cost, but through negotiation,
agreed to a no-cost warranty. Fhis is considered significant in
that it forces the contractor to repair or replace failed compo-
nents in excess of those allowed by the specifications at no cost
to the government. The value to the government is 36 months
of added protection not otherwise provided and incentive to
the contractor to institute management initiatives to ensure
quality and control cost.
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Capsules. . .

AMC IG Reports on
PM Smoke Monetary Savings

The Army Materiel Command inspector general recently
reported that the Office of the Project Manager for Smoke/
Obscurants, Aberdeen Proving Ground, MD, has achieved net
savings of $107,000 as a result of an office automation project.
These savings are credited to increased productivity. more
accurate and up-to-date records, and increased distribution of
information to senior managers on a real-time basis.

The PM Smoke Office automation project was initiated in the
spring of 1983 with the purchase approval of four micro-
computers and a local area network. A contract was awarded in
July 1983, followed by the initial receipt of equipment in Au-
gust. The network became operational with seven micro-com-
puters in March 1984, and by October 1984 approximately
$80,000 had been invested in equipment, training and
supplies.

Firm Chosen for SDI Testbed Interceptor

The Strategic Defense Initiative Organization and the U.S.
Army Strategic Defense Command have announced the selec-
tion of a prime contractor for final negotiations leading to a
five-year contract for a key Strategic Defense Initiative research
project.

Lockheed Missiles and Space Co, Sunnyvale, CA, was se-
lected through a competitive solicitation calling for the design,
fabrication and testing of a testbed interceptor for the Exoat-
mospheric Re-entry-vehicle Interceptor Subsystem (ERIS)
project. Exoatmospheric means a ground-launched vehicle
would engage target re-entry vehicles outside the earth’ art-
mosphere. Re-entry vehicles are the warheads carried by stra-
tegic nuclear missiles. The re- entry vehicles used in flight tests
are dummy warheads.

The contract will not be awarded until satisfactory con-
clusion of in-depth negotiations berween the government and
Lockheed. The negotiations will also determine the value of
the definitive five-yvear ERIS contract.

The ERIS effort is a major Army contribution to the Strategic
Defense Initiative, the research effort begun by President
Reagan in 1983 with the ultimate goal of eliminating the threat
posed by nuclear ballistic missiles. The ERIS program will be
conducted in compliance with the 1972 Anti-ballistic Missile
Treaty and other U S. treaty obligations. All interceptor missile
test flights will be conducted from fixed ground-based
launchers at agreed test ranges.

Several major subcontracts will be awarded by Lockheed.
These subcontracts will be awarded for tasks including de-
velopment of an optical seeker, flight-control hardware,
booster technology and radius-expander technology (to in-
crease the operability of direct-impact “kill” of re-entry
vehicles).

ERIS was initiated by the Army following its success in the
Homing Overlay Experiment (HOE), which demonstrated the
potential for strategic defense offered by missiles which inter-
cept and destroy re-entry vehicles upon impact above the
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atmosphere. The HOE culminated in 1984 when the experi-
mental HOE flight vehicle, using an on-board optical sensor
and data processors, hitand destroyed a target re-entry vehicle
at an altitude of more than 100 miles.

The ERIS project is pursuing research in this same area,
investigating lightweight, low-cost technologies for non-
nuclear defensive interceptors. These characteristics would be
essential to the feasibility of any ultimate interceptor operating
in the exoatmospheric, or mid-course portion, of a strategic
defense system.

Conferences &
Symposia. . .

1986 Army Science Conference

The I5th biennial Army Science Conference will be held
June 17-20, 1986 at the U.S. Militarv Academy;, West Point, NY. The
_ theme of the conference is “Technology for the Soldier.”

One hundred papers have been selected for presentation
from 366 submitted by Army researchers and scientists from
the Army Materiel Command, the Corps of Engineers, the
Medical R&D Command, the Army Research Institute for the
Behavioral and Social Sciences and West Point.

The Paul A. Siple medallion will be awarded to the author(s)
of the best paper as determined by the Army Science Board.
More than 300 scientists and other personnel from the Army
RDA community are expected to attend. For additional infor-
mation call Ann Asbill at the Army Research Office on AUTO-
VON 935-3331 or commercial (919) 549-0641.

PM Smoke Announces Symposium X

Smoke/Obscurants Symposium X, sponsored by the project
manager for smoke/obscurants, Aberdeen Proving Ground
MD, will be conducted April 22-24, 1986 at the Harry Diamond
Laboratories, Adelphi, MD. In commemoration of its 10th
anniversary, the Office of PM Smoke/Obscurants has selected a
“Decade of Progress” as the theme of the symposium.

The objective of the meeting is to bring together materiel
developers, combat developers, and users of smoke and elec-
tromagnetic (EM) systems to discuss new concepts, develop-
ments, and interactive assessments of system performance in
realistic battlefield environments. Representatives of the De-
partment of Defense, industry, academe, and allied nations are
invited to attend. :

Technical sessions will address the following areas:

e Testing Field and Laboratory This session, which will
include instrumentation and methodology, will focus on de-
scriptions of the techniques and data from field and laboratory
testing on the properties of new/developmental smokes/
obscurants and effects on standard/developmental EM sys-
tems, and results or plans of force-on-force testing in obscured
environments.

* Modeling. Topics include EM device or systems modeling
of performance or interaction with the battlefield environ-
ment, phenomenology or physical models of aerosols, combat
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models or war games on realistic battlefields. modeling librar-
ies and data bases, and smoke systems and atmospheric trans-
port and diffusion.

e Smoke/Obscurants and Electromagnetic Systems: Tech
nology and Hardware Development. Topics include descrip-
tions of new developments in smoke/obscurants technology
and those of electromagnetic technology: the effects of smoke/
obscurants on the expected clear air performance of EM sys-
tems, including descriptions of design changes minimizing
effects; and impact of smoke on the acquisition and logistic
cycle.

e Doctrine and Training Svstems and Concepts. Topics in-
clude new or emerging doctrine, tactics, or concepts with new
svstems for the obscured battlefield; and results or lessons
learned from smoke or realistic battlefield training exercises.

e Environmental and Health Effects Studies and Regula-
tions. This session includes ongoing studies and results of
environmental and health effects of smoke/obscurants and the
regulations governing the use of smoke/obscrants in training
and feld exercises.

For additional technical information please contact Walter
G. Klimek, OPM Smoke/Obscurants, AMCPM-SMK-T Aberdeen
Proving Ground, MD 21005-5001 or Telephone (301)278-5411
or 5605 (AV)298-5411 or 5605. Administrative information is
available from Carolvn Keen at (804)865-1894.

Mobilization Conference Call for Papers

A call for papers proposed for presentation at the Fifth
Annual Industrial College of the Armed Forces (ICAF) Mobi-
lization Conference has been issued. The conference will be
held May 22-23, 1986 at the National Defense University, ICAE
Fort McNair, Washington, DC.

The theme of this vears meeting is “The Future Role of
Mobilization in National Security.” Key discussion areas will be
national security and mobilization, manpower resources man-
agement, and industrial resources management.

Conference attendees will include senior executives from
labor and industry, university professors and scholars, repre-
sentatives from research organizations, senior managers from
DOD and other government agencies, and faculty and students
from senior service colleges.

Individuals and organizations interested in presenting re-
sults of their research or studies should submit an abstract of
not more than 500 words by Feb. 18, 1986. Abstracts and
supporting material must be tvped, single spaced, on 8%z by 11-
inch paper, using one side only, and submitted in duplicate.
The principal contributors name, address and phone number
(home and office) should appear at the head of the first page.
There should be a concluding one paragraph statement that
ties the author$s ideas or concepts to the conference theme.

Copies of artwork may be attached to the abstract but should
be limited to three pieces. A brief biographical sketch of the
contributor should also be submitted. Submitted material will
not be returned. Authors will be notified of acceptance or non-
acceptance of their topics by March 15. Accepted authors will
receive final presentation instructions prior to April 15.

Submissions should be sent to: Mobilization Conference
Committee, Industrial College of the Armed Forces, Wash-
ington, DC 20319-6000. Additional conference information
may be obtained by calling COL William Barber or COL
Richard W. Scott Jr. on AUTOVON 335-1794 or commercial
(202) 475-1794.
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Career Programs. . .

King Chosen as Distinguished MAM Graduate

CPT (P) Kenneth W. King (right) receives congratulations from
COL Johnny M. Humphrey (left), deputy commandant, U.S.
Army Logistics Management Center (ALMC), for selection as
the Distinguished Graduate of Materiel Acquisition Manage-
ment (MAM) Course (Class 84-04). King, who is assigned to
the Office of TRADOC System Manager for Tank Systems, U.S.
Army Armor Center, Fort Knox, KY, is one of approximately
400 individuals to graduate from the MAM Course since its
inception in October 1983. The nine-week course, which sup-
ports the MAM program, is taught at the ALMC, Fort Lee, VA.
(A feature story on the MAM Program appears on Page 1 of the
September-October 1985 issue of Army RD&A Magazine.)

Chemical Technology Centers Established

The U.S. Army Chemical Research and Development Center
(CRDC), Aberdeen Proving Ground, MD, has established
Chemical Systems Technology Center Programs at four leading
universities.

CRDCS new and innovative program will enhance its R&D
capability through close and continuing association with uni-
versity scientists participating in the Chemical Systems Tech-
nology Center Program. The program provides research and
engineering support to CRDCs mission related technology
areas, training opportunities for CRDC personnel, and the
opportunity for collaboration berween CRDC and university
scientists.

Participating universities were selected on the basis of the
quality of their research programs, relevance 1o CRDCS re-
search, development, and engineering programs. and the
training opportunities provided.

Dr. Bill Richardson, CRDCs technical director, said, "CRDC
has established Chemical Systems Technology Centers in the
research areas of biotechnology, air purification, and chemis-
try.” The University of Pittsburgh and Carnegie Mellon Univer-
sity, also in Pittsburgh, PA, serve as CRDCS Technology Centers
for biotechnology. Professor Lemuel Wingard of the University
of Pittsburgh, and Professor William Brown of the Carnegie
Mellon University attended a contract signing ceremony at
CRDC headquarters.

Other academic institutions participating in the Technology
Center Program are the State University of New York at Buffalo,
serving as the center for air purification research, and the
University of Florida, Gainesville, FL, serving as the center for
chemistry research.

Training opportunities for CRDC personnel provided
through the Chemical Systems Technology Center Program
will include courses taught on-site at APG, individual and
group instruction at the university;, cooperative research proj-
ects, scientist exchange visits, and colloguia and workshops.

as follows:

Total Considered: 90
Selection Rate By Branch:

Total Selected: 63

Selection Rate By Grade:

LTC  7/10 = 70%
MAJ(P) 7/10
MAJ 19/25 = 76%
CPT(P) 57 = 71.4%
CPT 25/38 = 66%

Il

Results of MAM Selection Board

A materiel acquisition management selection board convened on Oct. 7,
1985 to review the files of applicants and nominees. Results of this board are

Selection Rate: 70%

AD 6/11 = 54.5% CM 0/1 = 0.0% QM 5/7 = 71.4%
AR 9/9 = 100% Ml 1/1 = 100% oD 17/21 = 81%
AV 8/12 = 67% EN 4/5 = 80% Fl 12 = 50%
FA 3/14 = 75% MP 1/1 = 100% AG 2/3 = 67%
IN 36 = 50% SC 1/4 = 25% TC 1/2 = 50%
CAD Total: CSAD Total: CSSD Total:
30/43 = 70% 7112 = 59% 26/35 = 74.2%

Selection Rate By Sex:

Male 59/83
70% Female 4/7

¥ — b
STATEMENT OF ORNETSIH® MANAGTMENT AND CHRCULATION

1%
57%
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Executive’s Corner. . .

Deputy Chief of Staff for RDA LTG Louis C. Wagner Jr. Discusses . . .
RDA Decision Support Systems Initiatives

Introduction

The demand for detailed information
that supports the Armys RDA budget re-
quests has steadily increased over the
past years, with the Congress adding sig-
nificant numbers of staffers who inten-
sively review those requests and formu-
late questions to be answered by the
Army; Pressures on the budget process in
the overall context of deficit reduction
have led to a need to justify the Armys
requests for RDA funding not merely
from a war fighting capabilities perspec-
tive (and we need to do that better, as [
will discuss later), but in terms of ana-
Ivtical, economic and political consid-
erations as well.

Changing guidance and funding al-
locations require rapid re-evaluation of
the executability of the resulting pro-
grams and assessment of the impact on
the Army’s total efforts. We must be pro-
active in our approach, not reactive as in
the past, and be able to clearly state those
" impacts in real world terms that are
meaningful to all who participate in that
decision process. To do so requires an
automated decision support structure
throughout the Army that is vastly more
sophisticated than anything envisioned
even a few vears ago.

I recognize that we are not far enough
along in achieving that total support
structure, but collectively we have the
rapidly evolving technology, the man-
agement focus and some of the brightest
and best educated personnel, both civil-
ian and military, involved in some very
exciting initiatives that will lead to that
end.

VCSA Involvement

The vice chief of staff of the Army is
personally directing a series of
milestone sessions to accelerate the inte-
grated development of Army Decision
Support Systems. The initial meeting
was held in mid-November of last year 1o
review the current status of Decision

Support Systems with each Army Staff
principal and subsequent sessions are
planned following the FY87 budget sub-
mission in Januarv. The objective is to
build on what we have in place and un-
der development to achieve an inte-
grated Decision Support System with an
underlving corporate data base. The key
word is “integrated,” with the emphasis
being on a shared effort and with each
element aware of the other’s system de-
velopment. For the first time, we have a
forum for that sharing, unlike the past
when we developed “stove-pipe” sys-
tems to satisfy individual requirements.

To direct my offices role in this pro-
cess, I have designated the deputy direc-
tor of materiel plans and programs as the
Office, Deputy Chief of Staff for Re-
search, Development and Acquisition
(ODCSRDA) information management
officer. We have begun to outline our
“business plan” to build the RDA portion
of the corporate data base in close coor-
dination with the efforts of all those who
are involved in the RDA information pro-
cess, not just at HQ, Department of the
Army.

Procurement by Unit Sets

As T mentioned earlier, we must do a
better job in assessing our RDA funding
requests in terms of war fighting ca-
pability We must be able to translate
dollar increments or decrements into or-
ganizational unit readiness and sustain-
ment terms. To this end, we have an
effort underway to assess the organiza-
tional impact of budgetary decisions,
sometimes referred to as “Procurement
by Unit Sets.” The unique aspect of this
endeavor is that we have abandoned the
“pre-specification” approach and
adopted a method that depends more on
the interaction with the user than on a
set list of specifications. There is,
however, an immediate dependency on
output of other systems, such as the Total
Army Equipment Distribution Program,

the Structure and Composition System,
and the Army Materiel Plan, to mention a
few This particular on-line, interactive
capability, to be available for use in de-
veloping the FY88-92 RDA Program Ob-
jective Memorandum, is called a Deci-
sion Support Experimentor. The Deci-
sion Support Experimentor is our first
step toward a full RDA Decision Support
System and will be continually enhanced
as we get feedback from its various users.

Consolidated Data Base

As a part of the redesign of our RDA
information system and in preparation
for providing the RDA portion of the
eventual Army corporate data base, we
in ODCSRDA, in conjunction with our
support organization, the U.S. Army RDA
Information Systems Agency, are consol-
idating what were formerly five RDA data
bases. This consolidated data base will
contain RDTE, procurement, operations
and support costs (for modernization
systems), and relevant military con-
struction information for the years of
budget execution, the five year program
and the extended planning annex.

This consolidation will also permit in-
teractive coupling with the Army Mate-
riel Plan modernization procurement
data system and subsequently, through
the same network capability, link up with
the Mission Area Materiel Plan, the Pro-
gram Management Control System, and
the TRADOC Battlefield Development
Plan. The obvious need is not only for a
secure network for timely exchange of
this data, but for an established and coor-
dinated identification of data ownership,
access, currency, integrity and validity.

We need to develop a common data
dictionary to be used by all RDA related
systems that provides information for
decision making throughout the Army.
Several cooperative efforts are under-
way, with the area of munitions being the
first.

(Continued on Page 28.)
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