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A LEAN SUSTAINMENT ENTERPRISE
MODEL FOR MILITARY SYSTEMS

Mario Agripino, Tim Cathcart, and Dennis Mathaisel, Ph.D.

As existing weapon systems age and the costs and cycle times on the
maintenance, repair, and overhaul of these systems increases, various
organizations within the U.S. Department of Defense are conducting indepen-
dent studies to help the system become more efficient. Current research efforts
on maintenance repair and overhaul operations focus on individual elements
of this “sustainment” system. However, to more effectively solve the sustainment
problem, research should be conducted on the whole enterprise, from raw
material suppliers to final product delivery. To accomplish this objective, the
authors developed a new “lean” framework for military systems sustainment.
The goal of this model is to minimize non—value-added activities throughout

the entire enterprise.

ince 1990, the Department of De-

fense (DoD) has reduced its budget

by 29 percent. This reduction has
greatly impacted weapon system acquisi-
tion and in-service support (Cordesman,
2000). Reduced budgets have forced the
military branchesto extend thelife of cur-
rent legacy systemswith significant reduc-
tions in acquisition of replacement sys-
tems. In addition, current weapon systems
are faced with escalating operations and
maintenance costs. These “ sustainment”
costs are due to:

 Increased operational tempo.
* |ncreased mean time between mainte-

nance (MTBM) cyclesduetoincreased
operational requirements.

e Increased life extension of existing
weapon systems due to delays in new
system acquisition.

e Unforeseen support problems associ-
ated with aging weapons systems.

e Materia shortages because of dimin-
ishing manufacturing resources and
technological obsolescence.

As sustainment costs increase, thereis
less funding avail able to procure replace-
ment systems. An analysis conducted by
the DoD (Gansler, 1999) concluded that,
unless mission requirements and the op-
erational tempo are reduced, or there are
significant increases in the budget, the
operational maintenance cost portions of
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the budget will equal thetotal current (net
present value) budgets by the year 2024
(Figure 1). This chain of events has been
illustrated and characterized in Figure 2
asthe DoD death spiral. To waive off this
death spiral, DoD must find innovative
solutions to support legacy systems that
are cost effective and flexible. The DoD
must economically manage these system
lifecyclesin order to address obsol escence
and moderni zation i ssues without degrad-
ing readiness, cost, and performance
objectives.

Along with DoD budgets, the defense
industry sector has shrunk dramatically.

In order to effectively compete in a sig-
nificantly smaller market, theindustry has
seen alarge number of corporate mergers.
With the restructuring of the new indus-
try base, many of the supply chain net-
works no longer exist. Second and third
tier supply chain businesses have gone out
of production. The defenseindustry sector
is changing, and their associated supply
chain network is eroding rapidly.

With over 60 percent of the total air-
craft system life-cycle cost associated with
operations and aircraft maintenance, and
as aircraft systems age, thereis great op-
portunity to optimize sustainment costs

Substantial Defense "Strategy-Resources
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(Blanchard & Fabrycky, 1998). With some
degree of success, industry and govern-
ment partnerships have been formed to
attempt to addresstheseissues. Examples
include the U.S. Army’s Modernization
Through Spares program (Kros, 1999),
Agile Combat Support (Eady, 1997), the
LeanAerospace I nitiative (2001), theLean
Sustainment Initiative (2001), and Flexible
Sustainment (Performance-Based Busi-
ness Environment, 1997). Theseinitiatives
focus on three primary areas:
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1. Modernization through commercial
off-the-shelf technology solutions
(technology refresh and technology
insertion).

2. Manufacturing, production, and logis-
ticsmethods (Just-In-Time, Lean, and
Adgile initiatives).

3. Modernization of the industrial base

(the Flexible Manufacturing System,
Material Resource Planning Systems,
and Advanced Manufacturing Tech-
nologies).



“’These lean
concepts provide
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However, these initiatives focus on
individual elements of the sustainment
system, not the whole enterprise. The
question arises: Are these efforts coordi-
nated? Organizations have the mind set
that if it was not invented here it has no
value. Therefore, the results of indepen-
dent efforts often are not used by organi-
zations other than those that are the target
of the investigation. These projects over-
lap, and in many cases multipleinitiatives
are conducted on the same research areas
(Genera Accounting Office[ GAO] Report,
1998).

One approach to the problem isto turn
to the “lean” principles for guidance.
Using these concepts, the idea is to de-
velop synergies along the whole supply
chain, from the origina
equipment manufacturer
to the customer. These
lean concepts provide a

proposes a new lean sustainment enter-
prise model for how sustainment should
be structured. Finally, the paper concludes
with abrief description of aninitiative (the
U.S. Navy and Air Force Cartridge Actu-
ated Device/Propellant Actuated Device
[CAD/PAD] program) that has some ele-
ments of the proposed lean sustainment
model. This example is used to illustrate
that the proposed model is realistic, and
that it can be implemented.

BRIEF BACKGROUND ON “LEAN"

“Lean” was first defined in 1990 in a
book, entitled The Machine That Changed
the World (Womack, Jones, & R0O0s,
1990), which documents how the Toyota
automobile production system became
more efficient. Now other industries, in-
cluding the aerospace and pharmaceuti-
cal sectors, are applying the concepts

a set of tools and
an overriding
philosophy on
how fo transform
‘lean manufactur-
ing’ into a ‘lean
sustainment
supply chain.””

set of tools and an over-
riding philosophy on
how to transform “lean  «
manufacturing” into a
“lean sustainment sup-
ply chain.” However, in

(Liker, 1997). Several characteristics are:

Lean is a dynamic process of change
driven by asystematic set of principles
and best practices aimed at continu-
ously improving the enterprise.

order to effectively coor-
dinate these efforts, and
to bring military sustain-
ment into the lean paradigm, anew frame-
work or model for the whole enterprise
needs to be developed. In this paper, the
authors develop this lean framework/
model for military systems sustainment.
Thegoal inthe model isto minimize non—
va ue-added activitiesthroughout the entire
enterprise.

The paper beginswith abrief introduc-
tion to the lean philosophy, follows with
acharacterization and anal ysis of the cur-
rent military sustainment system, and then

e Leanreferstothetotal enterprise: from
the shop floor to the executive suite,
and from the supplier to customer value
chain.

e Lean requires rooting out everything
that is non—value-added.

e Becoming lean isacomplex business.
Thereisno single thing that will make
an organization lean.

Lean can mean “less’ in terms of less
waste, less design time, less cost, fewer
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organizational layers, and fewer suppli-
ers per customer. But, lean can also mean
“more” in terms of more employee em-
powerment, more flexibility and capabil-
ity, more productivity, more quality, more
customer satisfaction, and morelong-term
competitive success (Nightingale, 2000).
In short, lean is focused on value-added
activities.

How does an enterprise know if it is
lean? Benchmarking oneself against best
internal operations, external direct com-
petitors, external functional best opera-
tions, or generic functions regardless of
industry, can be one measure of the rela-
tive value of on€e's leanness. In addition,
appropriately chosen metrics are the per-
formance characteristics that are used to
assesswhether or not an enterpriseislean.
Examples might include reducing cycle
time, lowering costs, minimizing waste,
and improving quality. Some of the dem-
onstrated metrics used to measure im-
provements in production/manufacturing
asaresult of applying these lean concepts
include (Lean Aerospace Initiative, 2001):

Labor hours: 10to 71 percent improve-
ment.

Costs: 11 to 50 percent improvement.

Productivity: 27 to 100 percent im-
provement.

Cycletime: 20 to 97 percent improve-
ment.

Factory floor space: 25 to 81 percent
improvement.

Travel distances (people or product):
42 to 95 percent improvement.

Inventory or Work in progress: 31 to
98 percent improvement.

Scrap, rework, defects or inspection:
20 to 80 percent improvement.

Set up time: 17 to 85 percent improve-
ment.

GM Framingham

Toyota Takaoka

Assembly hours per car 31

i | -

7/

Assembly defects per 100 cars | 130 /// // /// 45
Y|

Assembly space per car 8.1

i |-

/

Ave. inventory of parts

o Y -~ W

-§§

(Note: From World Assembly Plant Survey, International Motor Vehicle Program, MIT,
http://web.mit.edu/ctpid/www/impv.html)

Figure 3. Example of Mass Production vs. Lean Production
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Lead time: 16 to 50 percent improve-
ment.

Toillustrate the benefits of being lean,
Figure 3 shows the distinction between
traditional mass production measures of
performance for a General Motors plant
in Framingham, M assachusetts against the
lean production measures involved in a
Toyota Takaoka.

CHARACTERIZATION OF THE CURRENT
MILITARY SUSTAINMENT SYSTEM

The current military sustainment sys-
tem can be characterized as comprising
four major elements: (1) Supply Support,
(2) Intermediate/Depot Maintenance and
Operational Support, (3) Integrated

Logistic Support (ILS), and (4) theIn-Ser-
vice Engineering process. This current
model, shown in Figure 4a, illustratesthe
coordination among these sustainment
organizations.

Referring to Figure 4a, the Supply Sup-
port function consists of the supply chain,
supply system, and the Government In-
dustry Data Exchange Program (GIDEP).
Thesupply chainiscomprised of the ven-
dors (V) and suppliers (S) that provide
consumable materials and refurbishment
services to the supply system and depot.
The item manager has overall responsi-
bility for inventory management, handled
through Inventory Control Points (ICPs).
Inventory locationsarereferenced as Des-
ignated Stock Points (DSPs), which main-
tain spares and consumable inventories.
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(Acronyms are defined in Appendix)

Figure 4a. Current Military Sustainment Model
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The Intermediate and Depot Mainte-
nance functions consist of those mainte-
nance organizations responsible for keep-
ing weapon systemsin a serviceable con-
dition. The Designated Overhaul Point
(DOP), aso known as an organic military
depot, performs maintenancethat includes
servicing, inspection, test, adjustment-
alignment, removal, replacement, reinstal -
lation, troubleshooting, calibration, repair,
modification, and overhaul of weapon
systems and components (Jones, 1995;
Blanchard, Verma, & Peterson, 1995).

Maintenance data and failure analysis
is provided to the In-Service Engineering
Process. Intermediate maintenance orga-
ni zations provide operational support ser-
vicesat the customer’s base of operations.
Depot maintenance organi zations perform
maintenance, repair and overhaul (MRO)
services to the weapon system and its as-
sociated components. The depot procures
consumable materials from the supply
system and commercial sources.

Thelntegrated L ogistics Support func-
tion isa composite of al support consid-
erations including “system design for
sustainability” andthelogisticsinfrastruc-

ture that is necessary to ensure effective
and economical support of a system
throughout its existing life (Blanchard,
1998). The primary objectiveisto achieve
and maintain readiness objectives. Logis-
tics includes all of the support elements
necessary to sustain the weapons system,
including such elements as training and
support; packaging, handling, storage, and
transportation (PHS&T); and computer
resources/support.

Theln-Service Engineering Process, at
the top of Figure 43, is responsible for
maintaining the system configuration of
the product and identifying post-produc-
tion support plans (PPSP) and product
improvements associated with the opera-
tion, maintenance, and integrated logistic
support of all weapon system support
elements. Other responsibilities include
the evaluation, definition, and testing of
solutionsto possible PPSP problemsusing
systems engineering processes in an
effective and expeditious manner to
support required readiness objectives for
the remainder of a weapon system’s life
cycle (International Council on Systems
Engineering [INCOSE], 1998).

Distribution Channel | Supply Channel .

Tt [ » NRFI

ot | e e, —> RFI
- S — => Parts

"0" Level / Level Vendor Source Source

Maintenance
7 7
VAR s
~N - 4 N ~ = s

Figure 4b. Military Sustainment Model Supply Chain (6 Levels)
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ANALYSIS OF THE CURRENT
MILITARY SUSTAINMENT MODEL

To illustrate the inefficiency and com-
plexity of the current military sustainment
model, Figure 4b shows the system from
the perspective of the distribution chan-
nel and the supply chain. In that figure,
the distribution channel on the left in-
cludesthe processes necessary to provide
a “Ready for Issue” (RFI) spare part to
the war fighter, including the technical
maintenance services provided by the
maintenance sustainment organizations.

The supply channel on the right includes
the processes necessary to replenish the
RFI stock inventory required to support
the distribution channel. This processin-
cludes replenishing the consumables, the
maintenance, repair, and overhaul of RFI
spares, and the associated lower level sup-
ply chain activities. Note that there are
seven levels for the distribution and sup-
ply chain. Another perspective of this
complexity is illustrated in Figure 4c,
which placesthe item manager in the cen-
ter of the complicated supply channel and
distribution channel activity. Such amodel

Distribution
Channel

Operational

N

I-Level
Unit

DSP

Supply
Channel

Figure 4c.
Military Sustainment Model Distribution and Supply Channels

282



A Lean Sustainment Enterprise Model for Military Systems

is good for the support of large, slowly
changing platforms and systems, but it
possesses negative characteristics.

e [tisa7-tier sustainment system.
|t contains uncoupled processes.

|t hasfragmented organizational struc-
tures.

|t possessesuncoordinated supplier and
distribution channels.

e [tisapush, not apull, oriented sys-
tem, which violates one of the funda-
mental principles of lean.

Support, Intermediate/Depot Mainte-
nance, Operationa Support, and Supply
Support. This realignment of the military
sustainment system mirrorsacommercial
MRO operation. Thegod isto achievesig-
nificant customer service levelswhile re-
ducing total ownership costs. The new or-
ganizational framework allows close co-
ordination between the operational com-
munity and the supporting sustainment
network required to meet evolving
lifecycle support requirements.

The proposed enterprise model isillus-
trated in Figure 5a. The
key attribute of this
framework isthat itisor-
ganized around three

““In order to

achieve a truly

lean approach,
some organiza-
tional structures
within the current

primary sustainment

e Themodel isnot responsiveintoday’s  structures. Operational

maintenance, repair and overhaul
environment.

The complexity of the channelsin Fig-
ures 4b and 4c indicates there is an op-
portunity to integrate many of the system
functional elements to effectively meet
supply system and fleet requirements con-
currently. The proposed L ean Sustainment
Enterprise Model isanew framework that
is based upon the lean paradigm.

THE PROPOSED LEAN SUSTAINMENT
ENTERPRISE MODEL

In order to achieve a truly lean ap-
proach, some organizational structures
within the current military system must
beintegrated. The proposed L ean Sustain-
ment Enterprise Model (LSEM) calls for
the consolidation and integration of the
following sustainment functions: In-
Service Engineering, Integrated Logistic

Sustainment, Sustain-

ment Engineering, and =~ military system
MRO operations. These =~ must be
threestructuresarecon- ~ integrated.”

solidated into one Life-
Cycle Support Facility, shown in the cen-
ter of Figure 5a. The three structures are
not explicitly illustrated in Figure 5a; they
will be explained | ater. Rather, the authors
chose to use the traditional acronyms
(such as ILS [Integrated Logistic Sup-
port]) within each structure so that a di-
rect comparison can be made between this
new framework and the current military
sustainment model. The supply chain that
feedsthisnew facility isillustrated in Fig-
ure 5ato the right of the facility; and the
Operational (O) Level and Intermediate
(I Level Maintenance activities that ben-
efit from the Facility areillustrated on the
left (asthe Operational Support function).
Within the Life-Cycle Support Facility,
there exist the traditiona ILS functions,
such as training; packaging, handling,
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Figure 5a. The Lean Sustainment Enterprise Model

shipping, and transportation (PHS&T);
and the computer resources (CR), among
others. These functions are now part of
what the authors cal the first structure,
the Operational Sustainment structure.
New information systems technologies
alow many of these stand-alone ILS ele-
ments to be combined and integrated into
a net-centric environment. Sophisticated
interactive technical manuals are rapidly
evolving toincludetraining and elaborate
diagnostics capabilities.

Advances in both enterprisewide and
specialized logistics engineering applica-
tions software packages are being de-
signed with open architectures that would
alow an integrated digital environment.
These advancesin information technology
potentially could eliminate many tradi-
tional logisticinfrastructure bureaucracies
that were established during the Cold War.
Operational sustainment processes must
be reengineered to effectively use these
new technologies and applications.
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Distribution Channel Supply Channel
'0" Level DOP Vendor
Maintenance
N /;
N 4
A Y N . ) , 4
— NRFI
— RFI
----- ® Parts
Figure 5h.

Lean Sustainment Enterprise Model Supply Chain (3 Levels)

The second structure within the life-
cycle facility, Sustainment Engineering,
provides engineering servicesto the other
structures, primarily the MRO structure.
The Sustainment Engineering structure
uses an Integrated Systems Engineering
Management (ISEM) framework to main-
tain such traditional functions as provi-
sioning technical documentation (PTD),
product baseline (PBL) maintenance,
technical data (TD) packages, and engi-
neering models. Intelligent engineering
analysis software tools could provide
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system engineers the capability to moni-
tor and correct operational sustainment
problems, such as technology obsoles-
cence, aging systems, reliability perfor-
mance degradation, and maintenance en-
gineering management. System effective-
ness management practices are used to
automate and monitor sustainment tech-
nical performance measures for rapid
problem identification and resolution to
minimize cost and mission readiness
impacts.
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Distribution

nO "

Channel

Figure 5c¢c.
Lean Sustainment Enterprise Model Distribution and Supply Channel

Thethird structure, the M RO structure,
provides spares and material support tothe
warfighter. The MRO organization struc-
ture will include inventory management
and supply chain management responsi-
bilities, which iswhy it directly connects
to the Supply Chain structure in Figure
5a. The MRO structure could perform
remanufacturing services using new lean
production concepts, such asJust in Time
(JIT), single pieceflow, and Kanban-based
pull production systems. Many institutions
using these lean concepts, including the
LeanAerospace Initiative (2001), have ob-

served significant cycletimereduction and
increased service level performance. In
termsof inventory management, thetradi-
tional military logisticsinfrastructure des-
ignates the ICP organization to perform
inventory and asset management. The
DSP organization performs warehousing
and transportation coordination services
for the ICP. These services are now con-
solidated inthenew MRO structureto mini-
mize cost and streamline asset movement.
These responsibilities are routinely
colocated in most commercial MROSs.
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From the perspective of the supply
chain, Figures 5b and 5c for the proposed
model are analogousto Figures4b and 4c
for the current model. Note that with the
new model there are just three levels to
the supply chain, not seven asin the cur-
rent model. The new model also places
the DOP, the depot performing the main-
tenancefunctions, in the center of the sup-
ply channel and distribution channel ac-
tivity. The intent is to have the right part
be available at the right place at the right
time.

BENEFITS AND CHALLENGES TO THE

to an absolute minimum in order to obtain
low cost, high quality, and on-time mate-
rial availability. The LSEM hasthe poten-
tial to reduce the cost of inventory and the
cycletime of material refurbishment. The
LSEM also offers considerable improve-
ments to accommodate product redesigns
and material sustainment efforts, which
are required to ensure that the useful eco-
nomic system life will be much longer
than that of traditional weapon systems.
Systems Effectiveness Management in
the proposed LSEM is a proactive ap-
proachto quickly identify and resolve sus-
tainment problems.
With over 60 percent of

“The intent is that
the right part will
be available at
the right place at
the right time.”

LEAN SUSTAINMENT ENTERPRISE MODEL the total system life-

cycle cost associated
with operations and
maintenance, there is

The proposed L ean Sustainment Enter-
prise Model provides for the remanu-

facturing, refurbishment, modification/up-
grade, testing, failure analysis, inventory
control/management, and configuration
control of asystem and itsassociated criti-
cal subcomponents in one integrated
enterprise. Fast depot operations, empha-
sizing low cost availability with variable
volume capacity, allows for standardized
product production and refurbishment us-
ing focus shops, central purchasing, cen-
tral distribution, and central processing.
Theintegrated model should resultinsig-
nificant cost savings and improved cycle
time performance; and it should outper-
form a conventional depot, because it in-
tegrates the operational system with in-
ventory control and thein-service systems
engineering functions.

The intent is that the right part will be
availableat theright place at theright time.
LogisticsDelay Time (LDT), akey metric
for leanness, should be reduced as lead
times and turnaround times are decreased

great opportunity to op-

timize sustainment costs

(Blanchard & Fabrycky, 1998). The sys-
tem effectiveness management approach
inthe L ean Sustainment Enterprise Model
integrates failure data with knowledge-
based decision models for quick resolu-
tion of sustainment problems. Early iden-
tification of “out of specification” perfor-
mance problems of the sustainment sys-
tem can be used to trigger Sustainment En-
gineering actions.

The traditional military sustainment
model isbased upon systemsdesign char-
acteristicsand performance specifications.
During the system design and manufac-
turing development phases, reliability-
based provisioning and inventory models
are developed to support the initial field-
ing of these systems. After several years
of operations, these models are updated
with historical usage data to reflect the
changes of the system asit ages. But, in-
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service failures occur with greater fre-
guency. This increase in system mainte-
nance quickly created stock-out conditions
in the supply system. Supplier problems
also increased over time due to changing
technology and business cycles. However,
in the proposed LSEM all levels of sys
tem maintenance are monitored, includ-
ing depot level failure analysisand logis-
tics performance measures. Failure data
are loaded into system engineering mod-
elsfor analysis. Theanalysis providesthe
basis for product and process improve-
ments and provides a what-if system
analysistool for simulation-based trade off
studies.

In the LSEM, initial system deploy-
ments are sufficiently sustained because
the initial support infrastructure and re-
source requirements are accurately com-
puted based upon reliability-based system
effectivenessanalysis. Thisanalysisisef-
fective during early deployment, but it
becomes|ess efficient asthe system ages.
Thus, real-time data collection and anal y-
sisarerequired to manage the sustainment
system efficiently. To effectively collect
the necessary data required for a system
effectiveness management process, the
sustainment system must be completely
integrated, as is suggested in the LSEM.
The sustainment enterprisewide informa-
tion system needsto befully integrated to
establish an effective system sustainment
management process.

The new systems effectiveness manage-
ment approach would allow the Sustain-
ment Engineer to quickly identify any
problem area and to conduct root cause
analysis. All data sourcesfor the analysis
can quickly be assessed from this infor-
mation system. With the simul ation-based
decision trade-off tools and failure data

integrated, asit isin the LSEM, the sus-
tainment engineer is provided with pow-
erful tools for continuous systems engi-
neering process improvement. This ap-
proach provides an effective life-cycle
management methodology to fully inte-
grate both the Sustainment Engineering
Process with normal sustainment opera-
tionsand maintenance. Thisintegrated ap-
proach provides greater efficiencies in
organizational coupling and real-time
feedback for enterprisewide continuous
improvements.

However, the L ean Sustainment Enter-
prise Model is not without its challenges.
Possible barriers include the amount of
integration required between the Depot,
In-Service Engineering, Inventory Con-
trol, and Supply Chain management.
Close coordination and integration is man-
datory to fully benefit from the concept.
Special skills will need to be developed
to perform the many new tasks. The level
of understanding that is needed to success-
fully maintain and operatethe L SEM will
need to be reviewed and addressed in any
implementation planning, but theintentis
not to tranglate the opportunity into ajob
reduction program. Existing personnel,
and their skill sets, arein short supply and
are just asimportant asin the old model.
So personnel reductions are not recom-
mended in the new paradigm.

Another challengeisthat theIn-Service
Engineer must ensure that ordering times,
shipping times, fill rates, maintenance
turnaround times, aswell as other metrics
realistically portray the impact and inter-
action of the supply, transportation, main-
tenance, and procurement systems. Deter-
mining the range (number of different
items) and depth (quantity of each item)
of sparesto be procured and stocked must
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be constantly evaluated and adjusted to
provide alean operation.

A CASE STUDY:
THE JoINT CAD/PAD PROGRAM

Toillustrate that the proposed model is
realistic and that it can be implemented,
the authors searched for an ongoing ini-
tiative that has some elements of the
LSEM. While no current initiative fully
replicates the proposed LSEM, there are
some excellent examples. One such case
istheU.S. Navy andAir Force CAD/PAD
program.

In 1998, the U.S. Navy and U.S. Air
Force began aunique management experi-

the operational readiness of aircraft in
all Services.

e Employment of jointnessin the sustain-
ment phase of thelifecycle, rather than
the more traditional development
phase.

e Use of best practices and continuous
improvement with a strong emphasis
on supporting the customer.

e Management of a commodity, rather
than aweapon system.

» Creation asaninitiative from thework-
ing level, rather than
a directive from the

“In April 2001,
the Joint Program
received the
David Packard
Excellence in
Acquisition
Award, given for
great innovation
and results in
acquisition.”

ment — a joint program to manage the top.
sustainment of the Cartridge Actuated
Device/Propellant Actuated Device
(CAD/PAD). The CAD/PAD devices are
explosive items used in aircraft escape
systems and other applications. CAD/
PADs al have defined service lives and
must be replaced periodically. The joint
program was born when visionary man-

The Joint Program
team consists of operat-
ing elements at the In-
dian Head Division, Na-
val Sea Systems Com-
mand, Hill Air Force
Base in Utah, Rock |s-

agersin the two Services saw the greater
value of consolidating their previously
separate activities and built the trust
needed to overcome the risks of doing
businessin anew way. The key attributes
of the program are:

e Operation asajoint integrated product
team/competency aligned organization
with the Service affiliation of team
members transparent to users.

e Assumption of responsibility by the
U.S. Navy, as lead Service, for anim-
portant factor (the escape system) in

land Arsenal, and the

Naval Inventory Control

Point in Mechani csburg, Pennsylvania. A
small, jointly-manned program office,
reporting to the Conventional Strike Weap-
onsProgram Manager (PMA-201) within
PEO (W), manages the program.

In April 2001, the Joint Program re-
ceived the David Packard Excellence in
Acquisition Award, givenfor great innova-
tion and resultsin acquisition. TheAward
recogni zesthe Program’ sreengineering of
the process for resupplying CADs and
PADsto U.S. Navy and U.S. Marine Corps
usersinthefield. The old processwasboth
labor and paper intensive, requiring up to
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four months from order to delivery. The
reengineering team developed an “877"
phone system that maintenance personnel
use to order directly from the stock point
at Indian Head, Maryland, a common
practice in the commercial world. The
telephone operator isableto validate need
in real time using computerized mainte-
nance records. Shipments are accom-
plished, in most cases, by an overnight
commercial carrier, which allows for au-
tomated tracking. Actions by intermedi-
ate personnel have been greatly reduced
and the average cycletimeisreduced from
210 daysto 7 days.*

Minimizing duplication, optimizing
joint resources, and applying the best prac-
tices of each service have al resulted in
numerous savings, estimated by the Pro-
gram at $825,000 per year. Included inthis
figure arethe savingsfrom combined pro-
curements of items that are common to
two or more services, reducing the num-
ber of contract actions required and in-
voking economies of scale. Adoption of a
Navy computer system for materiel plan-
ning will lead to more precise require-
ments determination and budget justifica-
tion for Air Force needs. Under this sys-
tem, the Navy has been able to defend
successfully itsannual request for procure-
ment funds by predicting very accurately
the readiness impact on specific aircraft
of any reductions. The transfer of several
former Air Force civilian personnel to the
Navy will help preserve the technical and
management capability to serveAir Force

users. Personnel costs are included in the
price of overhaul servicesfor weapon sys-
tems and unit components.

CONCLUSION

Reduced DoD budgets are forcing the
military to rethink how to managethelife
cycle of the military systems. Initiatives,
such as the U.S. Army’s Modernization
Through Spares program, Agile Combat
Support, the Lean Aerospace Initiative, the
Lean Sustainment Initiative, and Flexible
Sustainment, present potential solutionsto
these budget problems; but they focus on
individual elements of the sustainment
system, not the whole enterprise. In order
to take maximum advantage of the funda-
mental principles of being lean, a change
in the military organizational structureis
necessary. The change calls for the inte-
gration of the In-Service Engineering
process, the Inventory Control Points, and
the maintenance, repair and overhaul
(MRO) functionsto insurethat atotal sys-
tems engineering approach is used effec-
tively in solving all parts of the problem.
In other words, the synergistic effects of
one solution can be magnified by other
solutions in the chain. In utilizing a pri-
vateindustry type of approach, the authors
have devel oped a L ean Sustainment Enter-
priseModéd to providethe necessary frame-
work to conduct research into develop-
ment of this whole system approach to
lean sustainment for military systems.
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ENDNOTE

1. A comment by a maintenance super-
visor is typical. Petty Officer First
Class Jeanna Saccomagno said, “In
the past we had a full time person
doing this. Now it takes 10 minutes
each month.” Thissavesthe Fleet over
45 work years per year.
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APPENDIX

Cl
CMP
CR
CSA
D-Leve
DOP
DSP
GIDEP
ICP
I-Level
ILS
ILSP

| SEA

| SEM
LSEM
LSA
LSAR
MP
MRB
MRO
NRFI
O-Leve
OEM
PBL
PHS&T
PPSP
PTD

RFI

ACRONYMS

Configuration Item

Configuration Management Plan

Computer Resources

Configuration Status A ccounting

Depot Level Maintenance

Designated Overhaul Point

Designated Stock Point

Government and Industry Data Exchange Program
Inventory Control Point

Intermediate Level Maintenance

Integrated Logistic Support

Integrated Logistic Support Plan

In-Service Engineering Agent

Integrated Systems Engineering Management
L ean Sustainment Enterprise Model

Logistics Support Analysis

Logistics Support Analysis Record
Maintenance Plan

Material Review Board

Maintenance, Repair, and Overhaul

Not Ready for Issue

Operational Level Maintenance

Original Equipment Manufacturer

Product Base Line

Packaging, Handling, Shipping, and Transportation
Post Production Support Plan

Provisioning Technical Documentation
Supplier

Ready for Issue

295



Acquisition Review Quarterly — Fall 2002

SEMP System Engineering Master Plan
SSP  Supply Support Plan
ST&E Specia Tools and Test Equipment
TD Technical Data
TEMP Test and Evaluation Master Plan
ULSS Users Logistics Support Summary
V' Vendor
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