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DEPARTMENT OF THE AIR FORCE

Introduction for reform. Major acquisition reform initia-

tives in the Air Force focus on producing
This chapter provides a top-level view of quality weapon systems more quickly with
how the Air Force initiated, defends andlower cost. Assistant Secretary of the Air
manages modifications and upgrades. IForce (Acquisition), the late Clark Fiester
starts by briefly describing the current oper-reinforced these points in his biirgg to all
ating environment and defining some of theAir Force acquisition professionals:
frequently used “modification process” ter-
minology. Next, it highlights the key pro- e Adopt world class business practices
cesses involved in starting a modification
program; those of requirements generation, e Increase the use of commercial state-
resource allocation, and modernization planef-the-art technology
ning. It concludes with a summary of some
on-going activities and efforts in the modi- @ Integrate commercial and military in-
fication community that target improving Air dustrial bases
Force business practices.

e Greater use of performance and com-

Environment mercial specifications and standards

To paraphrase a Yogi Berra style witticism, e Bottom line—equal or improve com-
The Air Force environment; it is the samebat effectiveness at reduced cost and cycle
only different from DoD and the other com- time!

ponents. It is the same in that, like the DoD

and the other components, the Air Force iSThese challenges are quickly emerging as
always searching for a better way to do busiimperatives vice platitudes because rela-
ness, to get more “bang” for the buck. Thetively fewer resources are now channeled
Air Force recognizes the need to be morénto modernization than at any time in the
effective and efficient with its dwindling re- recent past. Quoting Norman Augustine,
sources. Since acquisition personnel are offormer Chief Executive Office (CEO) of
ten criticized for poor management and/orMartin Marietta, “...I calculated recently that
waste, acquisition practices are prime targetwe are now on a replacement cycle of
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about 54 years, meaning that the averag&his is probably because the documents used
item of equipment provided the Armed to request funding and notify OSD and Con-
Forces has to last 54 years ... in a worldyress of planned modifications and upgrades
where technology has a half-life of from 2 do not distinguish between the two. Conse-
to 10 years...Z With no real resources quently, throughout this chapter, the term
growth projected for new equipment, DoD modification refers to both “modifications
must strongly emphasize service life extenand upgrades.” An Air Force definition for
sion and improving the capabilities of ex- modifications isModifications are changes
isting equipment. During the interviews with made to a system, equipment or material (in-
senior leaders, they speculated that modifieluding imbedded software) with the intent
cations and/or upgrades will be a mainstayf enhancing, improving, changing or add-
of acquisition activities well into the future. ing to the capability or performance of the
The Air Force is like its sister componentssystem, equipment or material being modi-
in its need to cut overhead, facilities andfied. Modifications change the fit or func-
support costs. How does one reduce the cogon of a configured item. Modifications are
of owning systems while retaining the abil-accomplished to fielded systems and are, at
ity to carry out a national defense strategyleast in part, funded with modification pro-
that emphasizes equipping the forces wittcurement appropriatiortsThis definition

the most technologically advanced weapordoes not match the DoDI 5000.2 definitions
systems in the world? Preserving a strategfor either modifications or upgrades because
based on having the best weapons systemi$,defines changes to “fielded systems” not
while DoD budgets decrease by 33 percenthanges to systems that are in or out of pro-
and procurement decreases by about 65 peattuction. Also, this definition does not apply
cent? forces the Services to optimize everyto major modifications programs on the
aspect of its operations. Today, sustainingMlajor Defense Acquisition Programs list.
the O&S for major aircraft weapon systemsFor major modifications use the DoDI
alone requires 25 percent of the Air Force5000.2 definitions in chapter two.

TOA.4 If the Air Force achieved a 10 per-

cent annual reduction in the O&S costs fronSustainment Activities

just these mainstay systems, it would free

up enough resources to double the entire AiAlso, it is important to point out that modi-
Force modification and upgrade budget: arfications should not be confused with
increasingly important avenue for introduc-sustainment actions. In the Air Force,

ing new technology. sustainment activities are done to maintain
specified or required operational capabili-
Air Force Definitions ties of the weapon system, equipment, ma-

terial or product. Sustainment actions are
Interestingly, the Air Force does not use thenot directed or managed by unique program
same terminology as DoD or other compo-documentation, rather they are undertaken
nents concerning modifications and up-as part of the overall mission of the Single
grades. Air Force personnel do not differ-Manager (SM) to meet the system’s required
entiate in speaking or action between modiReliability, Availability and Maintainabil-
fications and upgrades. When asked whyity (RAM) parameters. Also, while
most personnel that work with modificationssustainment actions are not intended as a
confess they see no value in the distinctionmeans to improve or enhance operational

5-2



capability, this can, and does, occur as a by- ¢ Not funded with the “modification”
product of new production methods, equip-procurement appropriations; and
ment, technology and proces$da.some
instances when the expected cost and risk ¢ Removed within 12 months of instal-
are high, sustainment actions can be handlddtion or upon completion of testing or mis-
as an acquisition, i.e., managed by its owrsion accomplishment.
acquisition documentation.

Permanent Modifications
Modification Types and Classes

Permanent modifications are used to meet
In the last couple of years, the Air Forceupdated operational requirements, correct
reduced the number of distinct classes ofinsafe conditions or upgrade the sus-
modifications. Previously, there were five tainability of a system. They are also used
classes, now with two classes the majoto accomplish retrofits to fielded systems
commands (MAJCOMS) job of prioritizing previously produced before the approved
is simplified, speeding progress in thechange was incorporated. The majority of
needed modifications. Now, there are twomodification resources are spent on perma-

classes: temporary and permanent. nent modifications. Permanent modifica-
tions for safety have a separate set of guide-
Temporary Modifications lines for the processing, coordinating, fund-

ing and documenting. This is because safety
Temporary modifications are used as an inmodifications have priority and precedence
terim correction of an operational defi- over all other permanent modifications. Per-
ciency, to support or accomplish a speciamanent modifications are:
mission, or test proposed changes to a sys-
tem. Temporary modifications are sup- ® Done to enhance or improve perfor-
posed to be short-lived and accomplishednance or add a capability;
on a limited number of assets; therefore
they are not treated as acquisitions. They e Accomplished on finite blocks or se-
are: ries of the system, equipment or material;

e Only done on sufficient systems to ad- e Funded at least in part with modifica-
equately complete the special mission otion procurement appropriations; and
test;

e Accomplished by depot maintenance,

e Primarily use existing commercial off- depot field teams, contractor maintenance,
the-shelf or stock listed systems, equip-contractor field teams or the gaining unit.
ment, spares or material to accomplish the
modification; Air Force Organization

e Typically accomplished at the unit re- The Air Force splits the oversight and man-
questing the change with 3400 Operationagement of modification and upgrade pro-
& Support Funding (for special missions)grams into two parts. Policy and oversight
and 3600 Research & Development Fundmanagement for the piece of acquisition
ing (for testing); concerned with research, development and
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procurement reside with the Assistant Secfully responsible for its support. The INSM
retary of the Air Force for Acquisition organization operates with critical processes
(ASAF/AQ) and the support piece residesintegrated across the product life cycle. The
with the Headquarters Air Force, Deputygoal is to have no process seams between
Chief of Staff for Logistics (HQ USAF/LG). organizations, locations and program
Air Force policy and oversight flows from phases. The core processes are: product
these two sources depending on the fundinghanagement, requirements, systems engi-
source and whether or not the change is baxeering/configuration management, finan-
ing made for support. The good news is thatial management, contracting, technology
both groups traditionally coordinate policesmaster process, logistics, and test and evalu-
and actions with each other. ation? This cross-functional interdisciplinary
approach to weapon systems management
One level down, the Air Force Materiel Com-brought with it a need for uniform policies
mand (AFMC) personnel control the day-to-and procedures. Now, one set of policies and
day execution of most modifications. In procedures applies to the product centers
1990, the Air Force merged the Air Force(development), logistics centers (support)
Logistics Command and the Air Force Sys-and research labs staff. Thus, today most
tems Command into a unified AFMC. The modifications and upgrades are treated just
primary goals in this merger were to reducdike development programs and use the same
staff (overhead), cut excess infrastructurenanagement documents and approval pro-
(overhead) and change to an Integratedesses as non modification acquisition pro-
Weapon System Management (IWSM) stylegrams.
of management. An IWSM is defined as, “...a
management philosophy for acquiring,Another important change required for
evolving and sustaining our products. It emdWSM, was a shift to an integrated product
powers a single manager with the authorityffocused team management philosophy. Con-
over the widest range of decisions and resequently, AFMC reorganized around inte-
sources to satisfy customer requirementgrated product teams (IPTs). By definition,
throughout the life cycle of the product.”..” any modification will have a domino effect:
modifications require funds; most possibly
This restructuring put a premium on knock-new or modified support equipment; spares;
ing down the walls existing between the syssoftware; personnel; etc. Therefore, the
tem developers and the maintainers. In thenodifications’ success generally depends on
past, when the developer was “done producthe inputs and participation of many organi-
ing a weapon system,” one would transferzations and people including commercial
management responsibility for the system tondustry. To provide seamless management
the maintainer. This program managemenof a system from Milestone O to its eventual
responsibility transfer (PMRT) was often adisposal, the IPT is headed by a SM who
very contentious event or period. hasthe day-to-day management responsibil-
Maintainers complained about supportabil-ity and authority for a given product. The
ity problems, and the developers complaine&M could be any one of the following
that supportability problems lacked docu-people:
mentation early or well enough to fix before
PMRT. Now, when a system is fielded, the e System Program Director (SPD)The
team that managed its production remainsndividual responsible and accountable for

5-4



decisions and resources in overall progranteipt of a valid need or requirement. How-
execution of a military system, ...chargedever, often mod-IPTs are convened earlier to
with all the cost, schedule, performance angbrovide the user with preliminary cost, sched-
sustainment aspects of a directed progranule, performance and risk assessments. The
The SPD’s primary customer is the usinglWSM approach gives the user a single point
command. of contact, the SM, for all issues concerning
a specific weapon system’s life cycle man-
e Product Group Manager (PGM).The agement.
individual responsible and accountable for
decisions and resources in overall producAir Force Resource Allocation Process
group management ...charged with all the
cost, schedule, performance aspect of a prod+e Air Force resource allocation process
uct group and related sustainment activitieslinks directly to its parent DoD process,
The PGM's product is in direct support of PPBS, as DoD Directive 7045.14 describes.
one or more SPDs. At each phase in the DoD process, the Air
Force submits it’s input to the OSD for re-
e Materiel Group Manager (MGM). view (see Figure 5-1). While this is not new,
The individual responsible and accountableghe undergirding philosophy the Air Force
for decisions and resources in overall mateuses to prepare its input is changing. Air Force
riel group management ...charged with allinstruction (AFI) 16-501, Control and Docu-
the cost, schedule and performance aspeatentation of Air Force Programs, contains a
of a materiel group. The MGM'’s primary description of this process. An amended AFI
customers for daily sustainment products16-501 is in draft, which includes additional
services and new equipment acquisitions areorporate level reviews to ensure, “Air Force
the using MAJCOMSs. However, the MGM’s at-large interests are considered on key is-
customers for integration of new develop-sues.® The primary goal of the Air Force
ment and technology transition are the SPDBPBS process is to achieve the defense ob-
& PGMs1® jectives established by the President and
SECDEF in the DPG&.The POM develops
This organizational structure provides reasonand presents the Air Force’s adaptations to
ably clear accountability for most defenseprogram specific changes in investment strat-
products. In the case where a product, suchgy. The POM represents the balanced, total
as a subsystem or subassembly of a systerjr Force program recommendations within
is used in multiple systems, then a consignthe OSD guidance limitations and directions
ment agreement between the SPD and theontained within the DP&While the PPBS
PGM/MGM documents management andprocess affects all Defense related appropria-
support responsibilities. The SM is directedtions, the focus of this chapter is to concen-
to form a mod-IPT with the appropriate crosstrate on the investment piece, called modern-
functional representation necessary to plaization.
and execute the proposed modificafiorhe
mod-IPT participants develop plans to sat-Air Force Modernization Planning Process
isfy each deficiency and recommend technol-
ogy investments to support these modificain October 1994, the Air Force adopted a new
tions, upgrades and new developmé&tfer-  modernization planning process. Itis an ana-
mation of mod-IPTs usually occurs upon re-ytically based process that ties the
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PLANNING, PROGRAMMING AND BUDGETING SYSTEM

PLANNING PROGRAMMING BUDGETING
* DETERMINES WHAT TO * DETERMINES THE MIX OF FORCES, ® TRANSLATES THE RESOURCES INTO
ACCOMPLISH IN THE FUTURE PERSONNEL AND FUNDS NEEDS A BUDGET SUBMIT TO CONGRESS

DoD LONG RANGE ) SIX-YEAR TWO-YEAR N PRESIDENT’S
o INVESTMENT PLANS DEFENSE PROGRAM DEFENSE BUDGET BUDGET

AF MISSION AREA AF PROGRAM AF BUDGET
PLANS (MAP) OBJECTIVE ESTIMATE
MEMORANDUM SUBMISSION
(POM) (BES)
ACTIVITY e PROJECTING FY96-15 © BUILDING FY96-01 © DEFENDING FY96-97

e EXECUTING FY88-95

Figure 5-1. Planning, Programming and Budget System

operating commands (users) directly to thegies to mission areas, acquiring new and
developers, maintainers and technologfsts. modified systems, directing national and Air
The process looks up to 25-years into thd-orce laboratory efforts(laboratory technol-
future. This long-range planning model isogy research), and focusing independent re-
necessary because in the past the Air Forceséarch and development (industry basic re-
planning never adequately addressed futursearch}’
needs beyond the next ten-years: a time
frame shorter than the traditional time in-Mission Area Assessment (MAA)
vestment to develop many of its weapon sys-
tems. The first phase of the process is the MAA.
In this phase, National Goals, National Se-
There are three primary products from thiscurity Strategy and NMS are translated into
Air Force Modernization Planning process:a list of operational objectives and tasks nec-
the Mission Area Plan (MAP), the Devel- essary to achieve those goals and strategies.
opment Plan (DP) and the Technology In-This phase, like all the phases, is compli-
vestment Recommendation Report (TIRR).cated by the fact that both national goals and
These products are foundational guides fostrategies change. Ideally, by developing al-
changing doctrine, tactics, procedures andernative futures, i.e., best or worst case (and
investing scarce dollars. They guide forcedegrees of each along that spectrum); con-
modernization by linking critical technolo- ducting thorough modeling and simula-
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MISSION AREA ASSESSMENT

RATIONALIST EMPIRICIST
ALTERNATIVE
FUTURES
&S MAA
(TASKS)
WARGAMES
EXERCISES
OPERATIONAL TASKS \
TASK f INFLUENCES
INDEPENDENT OUR THINKING
OF CAPABILITY
SOURCE: AF/XOM MODERNIZATION PLANNING BRIEF TO CONGRESSIONAL STAFF - FEB 95
Figure 5-2. Mission Area Assessment
MISSION AREA PLAN
MISSION NEEDS OPTIONS PRODUCTS
ANALYSIS
PROCEDURES UPDATE
& TACTICS/
TACTICS PROCEDURES
M N A MODIFY
MODERNIZATION
(DEFICIENCIES) ROADMAPS
NEW
ACQUISITION
SCIENCE & TECHNOLOGY
TECHNOLOGY ROADMAPS

ENTIRE PROCESS MUST INVOLVE USER AND DEVELOPER
IN AN INTEGRATED PRODUCT TEAM

SOURCE: AF/XOM MODERNIZATION PLANNING BRIEF TO CONGRESSIONAL STAFF - FEB 95

Figure 5-3. Mission Area Plan
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tion, wargames or exercises, most likelytions and identifies the relative priority of

MAA tasks can be identified. technology needs where the technology is
not fully developed. Ideally, the DPs iden-
Mission Need Analysis (MNA) tify concepts or solutions in near-term (POM

years), mid-term (post POM to 15 years) and
Deficiencies in the Air Forces’ ability to meet far-term (16-25 yearsy. When the MAPs
the tasks necessary to achieve National Send DPs are integrated, prioritized and fis-
curity objectives show up as the product ofcally constrained, the science and technol-
the second phase called MNA. The MAA ogy community, with industry’s participa-
and MNA processes provide the users toolsion, build the TIRR.
to continuously evaluate current and pro-
grammed capabilities in the context of TIRR
changing threats, policy or guidance, mili-
tary strategy and assigned missions to idenfhe TIRR provides an analysis of technol-
tify deficiencies'® One or more of the Air ogy needs across all mission areas anc?bPs.
Forces’ thirty-six MAPs categorizes the out-It tries to identify the optimum technology

put of this effort (deficiencies). investment plan by identifying the high pay-
off areas that link to the MAPS’ prioritized
MAPs deficiencies. These linked and prioritized

deficiencies (requirements) will then show
The Air Force mission areas for the most pantip as newly generated MNSs or ORDs and
are simply a subdivision of the nine JWCA are the key bridge between planning and re-
areas. The MAPs provide the overall mod-quirements.
ernization strategy for a given mission area
and specifically address all the deficienciedMNSs and ORDs
that can not be met by non-material means.
The priority of any given MAP deficiency Lead commands for the respective mission
is based on the concept of “best perceivedrea prepares MNSs and ORDs and forwards
value.” For example, Air Combat Commandthem to HQ USAF for coordination and ap-
uses a Quality Functional Deployment modeproval. Headquarters Air Force, Deputy
to rate the importance of correcting MAP Chief of Staff for Operations personnel staff
deficiencies. It charts the cost to fix deficien-the MNS or ORDs to the cognizant air staff
cies against the estimated increase in consrganizations and to the appropriate Mission
bat capability fixing the deficiency provides. Area Director (MAD), who works for the
In a simplified sense, those deficienciesASAF/AQ. The next step, recently added, is
whose correction provides the most capabilto send these MNSs and ORDs to the Air
ity for the investment get the highest prior-Force Requirements Oversight Council
ity. (AFROC).

DPs AFROC
Each DP documents the best concepts ofhe AFROC is a board made up of the prin-
solutions to satisfy the MAP deficiencies. cipal senior officers from each functional

The DP contains a review of the candidatearea. This board performs the final review
technologies for proposed concepts or soluef MNSs and ORDs before they are sent to
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the Air Force Chief of Staff for approval. may evolve into acquisition programs and
Some of the AFROC responsibilities include:validate that such deficiencies cannot be sat-

isfied by other than materiel solutiofis.
o QOversee the mission need determina-

tion and requirements process; Modernization Planning Process Sum-
mary
e Develop a corporate position on opera-
tional requirements; Modernization starts with identifying defi-

ciencies. Options for meeting these deficien-
e Ensure clear articulation of needs or recies include changing procedures and tac-
quirements; tics, modifying existing equipment, new ac-
quisition and/or investments in science and
e Review the priority and funding of pro- technology?® The products of the planning
grams; process are tactics or procedures update,
modernization roadmaps and technology
e Resolve cross-service issues for jointroadmaps. Throughout each phase, inte-
requirements; and grated teams composed of users, develop-
ers, maintainers, labs and industry provide
e Review all warfighting deficiencies that the expertise and knowledge for the analy-

MODERNIZATION PLANNING

NEED
CONCEPT

RELEVANT PLAN

MODIFICATION
LISTS
MAA MNA MAP 4-STAR
REVIEW MAJCOM POM
MBAT
MISSION * MISSION »‘ MISSION * * » ACQ » chPA_
AREA NEEDS AREA FISCAL SCIENCE & PROCESS BILITY
ASSESS- | | ANALYSIS PLAN CON- TECHNOLOGY
MENT STRAINTS DOCTRINE &
TACTICS
A A A A LAt | |
INDUSTRY CINCs
MISSION AREA TEAMS IR&D MAJCOMSs  USERS
USERS, DEVELOPER, LABS, INDUSTRY, ETC STAFFS

FEEDBACK

SOURCE: AF/XOM MODERNIZATION PLANNING BRIEF TO CONGRESSIONAL STAFF - FEB 95

Figure 5-4. Modernization Planning
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sis. Application of fiscal constraints to the focusing primarily on sus-tainment, provide

validated needs, mean each MAJCOM preanother important feedback loop for force

pares a prioritized POM input covering themodernization.

mission areas for which they are the desig-

nated lead command. Per AFI 16-501, thesAFMC Resource Management

inputs flow to the HQ USAF Resource Al- and Allocation Processes

location Teams. This process is now influ-

encing the FY97 Budget Estimate Submis-AFMC employs complementary processes

sion and is slated to become the baseline fdo the Air Force Modernization processes

the FY98 POMinput. This time-phased ap-described above. It ensures appropriate use

proach allows all the process participants t@f infrastructure and residual procurement

know their respective roles in the planningfunds, not transferred to the operating com-

process, investment strategy and future dimands. Explanations of these processes are

rection of the Air Forcé& in Air Force Materiel Command Regulation
500-2, Strategic Planning Process; 500-10,

Weapon System Master Plan (WSMP) Corporate Management Process; and 500-

and Weapon System Program Assessment 16, A Model for Acquisition and Sustain-

Review (WSPAR) (see AFI 63-107) ment Under IWSM. Instead of looking at
mission areas as the Operating Commands

Two logistically focused tools that dove-tail do, AFMC looks at five mission elements

nicely into the modernization planning pro- and functional areas: systems acquisition,

cess described above, are the WSMP ansustainment, science and technology, test and

WSPAR. These tools also identify potentialevaluation, and base operating support. The

deficiencies. The WSMP is a long-rangegoal of these processes is to provide the SM

planning document developed for eachand users the best possible procedures, train-

weapon system and used by SMs to managag and tools to do their job.

current and future acquisition and support

activities. AWSMP can be linked to one or Why the Air Force Does Modifications

more MAPs. For example, an F-15 fighter

aircraft supports taskings and objectives irnThere are several reasons for doing modifi-

several mission areas. Thus, support defieations but most are the fruit of a formally

ciencies in the WSMP show up in severaldocumented deficiency. Senior Air Force

MAPs. The WSMP goal is to assess the opleaders cited the following prioritized rea-

erating commands proposed wartimesons for embarking on modifications:

taskings against the logistics capabilities and

extrapolate future support needs. As such, e Improve combat capability

the WSMP includes recommendations on

candidate solutions for known deficiencies ® Respond to a changing threat

and projects the costs. The WSPAR takes the

form of a SM briefing to the Air Force Coun- e Insert (exploit) new technology

cil, chaired by the Vice Chief of Staff on

ones’ weapon system. In brief, the SM gets e Improve a system'’s Reliability & Main-

an opportunity to convey concerns about theéainability (R&M) (Most R&M system im-

weapon systems’ support posture to senioprovements are sustainment actions)

leadership. It is evident these two tools, while
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They also view modifications as a cost ef-funding and personnel.
fective and relatively low risk method of
correcting known deficiencies. This is par-Facts about the Scope and Size of the Modi-
ticularly true of weapon systems with manyfication and Upgrade Budget
years of projected service life remaining.
Quoting Togo West, Secretary of the Army, The size of the modifications portion of the
“...Improvements to our existing systems aré\ir Force investment budget has remained
the best way to achieve the greatest returrelatively constant over the last 17 years.
for scarce resources and to leverage techndkigure 5-5 shows that historically, modifi-
ogy....””® Because many modification pro- cations have accounted for approximately 3
grams tend to involve lower risk than newpercent of the Air Force TOA in any given
acquisitions, there is strong emphasis on usyear. In 1994 the actual figure was closer to
ing streamlined acquisition procedures. 2 percent. Breaking down the numbers fur-
ther, 80 percent of these modification pro-
Cost and Risk Factors in grams require less than 20 percent of the
Modification Management funds. Therefore, the majority of modifica-
tion programs (80 percent) require only 0.6
A draft Air Force policy directs the SM to percent of the Air Force annual TOA. Fig-
evaluate both cost and risk before starting are 5-6 shows the percentage of modifica-
modification program (see Air Force Policy tions by program cost.
Directive (AFPD) 63-11 and AFI 63-1101.
This policy directs the use of a combinedAdditionally, the acquisition workforce
cost and risk assessment and for the SM tavailable to manage madifications is shrink-
recommend the appropriate MDA and docuing. Between 1989 and 2001, AFMC is pro-
mentation preparation requirements. Thigected to cut 39 percent of its overall
shift from looking only at cost is grounded workforce (military and civilian) and lose 47
in the philosophy of lowering managementpercent of its product management person-
involvement to the appropriate level. It is anel?” Putting these facts into perspective, it
shift away from risk avoidance practices tois easy to see why the Air Force modifica-
risk management practices. Arecent memaction policy is shifting. With reduced re-
randum from the USD(A&T) office echoes sources and a stated goal of being more ef-
this philosophy;‘...each MDA is respon- fective and efficient, it simply does not make
sible for tailoring the application of DoDI sense, nor is it practical, to continue forcing
5000.2 and DoD 5000.2-M (including the time and resource intensive reviews and
references in both documents) based on documentation preparation for most of these
program’s status, risks, and adequacy ofimited liability and lower risk programs.
proposed risk managemerit. " The idea
behind these policies is value. Each in-Future of Modification and Upgrade Bud-
crease in the level of oversight, control orgets
documentation results in an increase in the
cost, schedule or human resources needeth interviews with Air Force senior leader-
Therefore, the goal is to eliminate over-ship, they stated, that they expected to see
sight or documentation requirements thammodifications grow as a proportion of the
are without tangible benefits, e.g., maxi-investment budget. Figure 5-5 shows the
mize the value fronlimited amounts of growth projection of modifications. One rea-
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AIRCRAFT AND MISSILE MODS

AS A PERCENTAGE OF TOA/INVESTMENT
FY 96 PRESIDENT’S BUDGET
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Figure 5-5. Aircraft and Missile MODS as a Percentage of TOA/Investment
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Figure 5-6. Total MOD Programs
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son for the anticipated growth is that fewNon-Material Alternatives to

(and fewer!) new major weapon systemshe Modification Process

(ACAT ID or IC programs) are underway

(60 ACAT ID programs in 1994 down from As the DoDI 5000.2 explains, the first alter-

40in 1992¥8 Thus in the foreseeable future, native when trying to solve a military defi-

improvements in combat capability will be ciency is to assess whether or not a change

realized from TI into existing weapon sys-in tactics or operational procedures could

tems. Senior leadership comments are subremedy the deficiency. After exhausting

stantiated by looking at a subset of the airthese options, material solutions are sought.

craft inventory, average aircraft age, and pro-

jected aircraft age at retirement date in FigMaterial Alternatives to

ure 5-7. Like in humans, as the hardwardhe Modification Process

ages it requires more medical attention.

Hence, even without modifications to im- While all modifications start in response to

prove combat capabilities, modifications formally documented deficiencies, many de-

become a necessity to replace obsolescinficiencies do not require modifications.

equipment or subsystems. Resolution of the majority of reported defi-
ciencies or problems occurs by the smart use
of preferred spares, buying new items (item

AVERAGE AIRCRAFT AGE
(AS OF 1994)
AIRCRAFT NUMBER OF | AVERAGE PROJECTED AGE AT
TYPE AIRCRAFT AGE NOW | RETIREMENT | RETIREMENT
C/KC-135 638 33 2040 79
B-52 94 34 2030 70
C-5A 77 25 2021 52
C-141 248 29 2010 45
C-130 439 30 2030 66
(20 YRS OR OLDER)
F-15 940 12 2020 38
F-16 1727 7 2020 33
SOURCE: AF SCIENTIFIC ADVISORY BOARD (1994 SUMMER STUDY)

Figure 5-7. Average Aircraft Age (As Of 1994)
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replacement), maintenance and repair pro- e Modification Proposal and Manage-

cedures (technical order) or software-onlyment, AF Form 1067

changes. AFMC has a program titled Im-

proved Item Replacement Program (IIRP) e MNS (MNS)

that governs preferred spares and improved

items. One advantage of the IIRP is it al- e Modification Improvement Program

lows the Air Force avenues to correct defi-

ciencies or introduces, through TI, state-of-There are many ways to start a need for a

the-art components, shop replaceable unitsodification. Most important is the formal-

and line replaceable units. These then bezation of modification programs when

come normal supply items. Procedures levdocumenting and researching the defi-

ied on IIRP are primarily concerned with theciency, while using various Air Force pro-

LCC implications of the change. Generally,cesses to validate the need and require-

they are undertaken when the change pranent. AFl 10-601 contains complete in-

duces a significant LCC advantage. structions on the process and procedures
for preparing, validating and approving

Sources of Modification Requirements Air Force mission needs and operational
requirements?

Modification requirements can come from

several sources. The following non priori- Modification Documentation

tized list represents where most requirements

come from: Documentation and oversight require-
ments for modifications are typically less
e Mishap Report structured than are those for major new

programs. The guiding principle from the
e Quality Deficiency Report (two types | USD(A&T) office and Air Force leadership
& 1) is to keep documents to the minimunec-
essary for sufficient oversight and audit-
e AF Form 1000 (suggestion program) ing. The premise behind reduced docu-
mentation and oversight is the idea that
e Unsolicited proposals modifications generally involve less risk
than major acquisitions. The core docu-
e DoD or other agency modification pro- mentation requirements for non major
posal modifications are:

e High demand rate ® Need approval (see AFI 10-601 for
specific documents and limitations)
e Analytical Condition Inspection
e Requirements approval (see AFI 10-
e Aircraft Structural Integrity Program 601 and AFI 10-602)

e Technical Order System Publication e Baseline cost, schedule and perfor-
Improvement Report mance parameters (AF Form 3525, Acqui-
sition Program Baseline or equivalent)
e Product Improvement Program
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THE MODIFICATION PROCESS

(SIMPLIFIED)
MAJCOM DETERMINES AND
VALIDATES REQUlREMENTS_’\ IDENTIFY NEED/DEFICIENCY /
AFMC PERSONNEL PROVIDE l
TECHNICAL FEASIBILITY COST ——» PLAN & PROGRAM FOR MOD
AND SCHEDULE INFORMATION .
MAJCOM PRIORITIZES AND »
PROGRAMS/BUDGETS r\ DEFINE CORRECTIVE ACTION /

HQ USAF RESOURCE ALLOCATION PREPARE BUDGET INFORMATION
TEAMS VALIDATE AND INTEGRATE ——————p
MAJCOM SUBMISSIONS AND SCHEDULES

SECAF/CSAF APPROVAL SUBMIT MOD FOR
0SD APPROVAL > APPROVAL
CONGRESS AUTHORIZES & APPROPRIATES

EXECUTE
THE
MOD

¢

=

AFMC PERSONNEL
EXECUTE

v

Figure 5-8. The Modification Process (Simplified)

e A management plan that encompassesquiranents below $10M with HQ USAF
the key functional areas (AFI 63-107 mayvalidating requirements above $10M. If

be helpful) the modification results in an ACAT | or
joint interest program then JROC approval
Modification Process may also be required. Ultimately, the user

must decide whether to pursue the modi-
In the past, with many ways to establishfication. That signature (validation) signi-
and fund a requirement, too much time wadies a desire by the customer to remedy
spent planning modifications that werethe deficiency. With a validated need in
never accomplished. Modification staff hand, the SM initiates modification plan-
personnel view this as wasting time onning. This usually takes tHferm of a pre-
planning modifications that are neverliminary engineering review. Some of the
implemented. Today the user controls thanain steps in this review are as follows:
funds for all modifications regardless of
requirement origination. Thus, having a ® Identification of the expected impacts
commitment to the need is the single mosbn the Configuration Item (Cl)—system—
important step in starting a modification being modified
program. Currently, the opating com-
mands (users) have the authority to validate ® Description of the solution, including
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replacements, modifications or rede-should be made to drive down the O&S cost
signing to include the magnitude of theof ownership®
change (form and fit)
Operating Command (User) Review
e Preliminary justification of need and Approval Prior to Milestone 0

e List of options or tradeoffs including For modifications the goal at this prelimi-
ignoring the deficiency nary stage is to determine the best value so-
lution based on analysis of a deficiency gen-
e Develop a preliminary cost estimate erated by a new or changing requirement.
and proposed schedule for the program  Once the preliminary engineering and ini-
tial planning are complete the SM provides
e |dentify (scope) other issues that mightthe results to the user. After approval of the
technically or programmatically impact the project or program it is then submitted to the
project. MDA for a Milestone 0 decision.

Modification Planning Milestone Decision Authority (MDA)
Determination
In the interviews with working level modi-
fication personnel, thorough, up front plan-The emerging Air Force policy is to recom-
ning was reiterated at every turn, as a mosnhend program decision authority to the low-
critical activity. The Air Force “lessons estlevel MDA commensurate with the pro-
learned” database (Automated Lessongosed program’s correlated cost & risk for
Learned Capture And Retrieval Systemall but major modification® See AFMC
(ALLCARS)) corroborates that planning is Pamphlet 63-101, for instructions on devel-
often the Achilles heel activity of less thanoping the specific risk assessment. The in-
successful modification prografistis easy tent is to ensure that each program gets the
to understand why careful planning is soappropriate management focus without non
critical when schedule drives the processvalue added burdens. Programs with higher
Validating the need and requirement processsk generally have more challenges and will
takes, on average, 6-8 months to completeequire more senior leadership assistance/
The average time to bring a validated re-oversight. Using the proposed policy, (for
quirement to a contract award takes an addinon major modifications) the correlated cost
tional thirty-two months. Thus, if the modi- or risk assessment results help drive the
fication planning documentation and coor-MDA recommendation. This policy would
dination are either incongruent or incompleteesult in a MDA/ACAT matrix as follows:
it can add an entire year to get funding pro-

grammed. Also, because literally hundreds e Program Level MDA

of requirements can show up at each SM’s

staff for evaluation, it is essential to know e ACAT IV SM

which one(s) to work and their relative pri-

ority. Another piece of modification planning e ACAT Il PEO/DAC

includes ensuring how to accomplish logis-
tic support. Also, LCCs are a criterion in As a program moves through the various
modification planning and every effort Milestones the cost and risk assessment may
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change. Therefore, the MDA designationEngineering Change Proposal (ECP)
remains flexible depending on the needs of
the program or when directed by higher auMWhen a most promising solution is found,

thority. the most typical vehicle for a material solu-
tion is an Engineering Change Proposal

Milestone O Concept Exploration (ECP). Explanation of an ECP preparation

and Definition (CE/D) is in MIL-STD 973, Appendix D. With the

recent policy shifts away from MIL SPECs
With the establishment of the need or defi-and MIL STDs to performance specifica-
ciency and the determination that it can notions, MIL-STD 973 is merely a guide. For
be satisifed with a non-material alternative,approval, the ECP must be acceptable in
the project moves next to (CE/D). Aggres-terms of technical fidelity, cost, schedule,
sive tailoring of the documentation, over-logistics factors and agreeable to the
sight and review is essential because this isystem’s operational users. In cases where
a modification of an existing system. Theno modification solution is agreeable, then
value in this step is to explore the potentiala new start activity may be initiated. Ei-
alternatives and select the most promisingther way, availability of funds is a neces-
This in-turn may lead to the alternatives tosity at this point. Assuming no additional
modifications previously mentioned, i.e., study requirements and approval of the
preferred spares, maintenance and repakECP, then the user is responsible for pri-
actions or software-only changes. Howeveroritizing resources so as to fully fund the
if a hardware and/or software modificationneeded modification in the POM. The
is required, then a determination must beapproved ECP will form the basis for
made as to whether the end item has suffibuilding the CCB packge.
cient service life (five-years) remaining to
justify the modification. This guideline does Configuration Control Board (CCB)
not apply to safety modifications.

In the Air Force, the SM CCB is the sole
Another guideline to consider is a “besttechnical committee that recommends ap-
practice” adopted from world-class com- proval to the SM to change the configura-
mercial industries. Their practice is to ex-tion of government equipment. Operating
pect modifications, except those for safetycommands (users) review and concur or non
or legal compliance, to result in a reductionconcur with the proposed engineering
in the cost of ownership. Industry expectschange, but cannot grant approval to change
this because for most types of equipmentthe equipment This is an important point
new generations of hardware products arbecause under the AFMC IWSM manage-
cheaper than the previous generation oment philosophy each system or item’s con-
similar equipment. The key point is thatfiguration management falls under the re-
while cost is not the only variable to con- sponsibility of the SM. Since changing a
sider in picking a modification alternative, Cl is by definition a modification or up-
it should be a heavily weighted variable ingrade, solid configuration management is
the tradeoff analysis to ensure the user getsrucial to maintaining an effective and effi-
best value. cient modification program.
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Configuration Control forum used by the participants (government,
contractors, or other agencies) to resolve in-
During interviews with modification man- terface problems, maintain clear communi-
agement personnel, configuration controlcation channels and document interface re-
came up over and over as a “critical to sucquirements. The ICWG establishes the func-
cess” activity. They cited numerous occasionsional and physical interface characteristics
when the absence of a well-documented corand documents them in Interface Control
figuration “technical data package” or incor-Documents.
rect data on the equipment@nfiguration re-
sulted in cost, schedule or performanceAir Force Modification Management Sys-
breaches in a madification program. Thistem (MMS)
function is likely to be even more challeng-
ing in the future. Changes instituted by theOne of the tools added to improve modifi-
SECDEF last year fundamentally changecdtation management is MMS. A MMS is an
how the Air Force controls configurations, information management system developed
“To the extent practicable, the Governmento provide an automated capability to col-
should maintain configuration control of lect, maintain and display modification in-
functional and performance requirementsformation for the user and AFMC person-
only, giving contractors responsibility for the nel. One of its important outputs is a P-se-
detailed design® The SECDEF memo fur- ries funding document (the P-3A) that is used
ther states, “Performance specifications shatb request modification funding. Currently,
be used when purchasing new systems, maeveral other similar systems are in use for
jor modifications, upgrades in any ACAPT.” keeping track of modifications. A long-term
This new paradigm radically changes howgoal is to migrate all users and AFMC orga-
the Air Force will control configurations in nizations to MMS.
the future. Essentially, now industry retains
configuration authority over the engineering/Modification Funding
configuration baseline commonly referred to
as the detailed design. In the past, the AitUnfortunately, the rules and policies govern-
Force controlled the configuration of the ing modification funding can be confusing.
detailed design following a successful PhysiStill, it is worth mentioning some general
cal Configuration Audit. Now contractors rules. First, the type of funds used to develop
can continually change tlietailed design as a modification depend on whether or not the
long as one meets the functional and allocatgoroposed change results in an increased per-
requirements. Thus, these changes put a prisrmance envelope for the fielded system.
mium on carefully managing the interfacesif it does, then RDT&E funds (3600) are used
between systems, subsystems or commoditidsr the activities preceding production/ret-
to ensure the appropriate functional, perforfofit. If the system is out of production and
mance and physical characteristics exit at condoes not increase performance, then O&M

mon boundaries. (3400) funds are used for the activities pre-
ceding production/retrofit. For systems still
Interface Control (IC) in production, the appropriate procurement

account (3010, 3020, 3080)is used. In all
An Interface Control Working Group cases, procurement funds are used to pro-
(ICWG) accomplishes IC. The ICWG is the cure the modification kits and install them.
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Also, the policy of “full-funding” applies to Description is an eight volume compilation
the use of procurement funds, basically, abbf all facets of completing a modification or
the items necessary to complete a major endpgrade. The structure provides even rela-
item or system must be funded from a singlévely inexperienced staff with enough de-
year’s appropriation. Another wrinkle ontail to successfully accomplish a modifica-
modification funding is the requirement oftion. Another goal of the IPT was to get the
Congressional approval before initiating anylescription out quickly and proactively seek
modification requiring >$10M in total fund- feedback for its improvement. The initial is-
ing. Ifitis a safety modification >$10M thensue is a test, allowing individuals to use it
it can be started out of cycle with congreswithout making it mandatory. Throughout
sional notification. The reprogrammingthe test period the IPT will be looking for
threshold with the procurement account isuggestions to improve its product. More

<$10M. information on the Modification Process
Description can be found at Appendix E.
Where to Go From Here Hopefully, this encourages the user. If you

have a lower cost or more efficient way to
Joining in is the best way to stay abreast afet a quality product to the user, pursue it.
these or contemplated changes. Empowelncluded in Appendix E are some additional
ment is a key tenet of the Air Force Totaboints of contact for the processes discussed.
Quality program and IWSM philosophy. They are a ready source for up-to-date in-
Many of the changing processes describefdrmation on education, training and pend-
here have bubbled up from the lower leveling changes.
of the DoD acquisition workforce. When
modifications management began to mirroSummary
traditional acquisitions many people in the
logistics community said, “how about train-The Air Force’s modification and upgrade
ing us in acquisition and providing us withpolicies and procedures are quickly evolv-
how to templates.” This non trivial need wasng to take advantage of the mammoth
fulfilled with the release of the Air Force changes in DoD. Reduced funds, fewer
Modification Process Description (test). Apeople, less infrastructure and fewer new
dedicated group of working level modifica-starts drive modifications and upgrades to
tion personnel and users took the Air Forcéhe forefront of the US Air Force investment
Total Quality program seriously and formedstrategy. The Air Force is meeting this man-
an IPT to revisit modification processes andgement challenge by refining the require-
policies. The group was sanctioned by thenent generation process, improving its mod-
Assistant Secretary for Acquisition, policyernization planning process and increasing
group (SAF/AQX) and the HQ USAF/LG the use of best commercial practices. The key
policy to put together a “how to” guide for to making these process improvements work
modifications and to chart the modificationis an integrated management approach us-
process so that it might be better understoddg integrated product teams with a clear
and improved. The Modification Processfocus on meeting the users needs.
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