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SUBJECT: Report of the Defense Science Board Task Force on
Aircraft Assessnent

_ | am pleased to forward the report of the DSB Task Force on
Aircraft Assessnent.

The Task Force was convened to respond to the National
Def ense Authorization Act for Fiscal Year 1993, which directed a
technical assessnent of particular issues related to the DOD
Tactical Aviation Mdernization Program As directed, our study
focused on technical risks associated with three aircraft
programs -- F-22, F/A-I8E/F and AIF-X the advantages and
di sadvant ages of prototyping the F/A-18E/F and conpetitively
prototyping the A/F-X and ways that aircraft can be adapted so
that a single aircraft type can be used by both the Navy and the
Air Force in parallel mssions. The Task Force% findings are
summarized on pages two through four of the report.

Johw S. Foster, Jr.
Chai r man
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INTRODUCTION

Purpose

~ The Defense Science Board Task Force on Aircraft Assessmentl was convened to respond
to direction received from Congress in the Nationd Defense Authorization Act for Fiscal Year
1993, (Public Lawv 102-484). The Authorization Act requested that the Defense Science Board
address two issues that are related to the DOD Tecticl Aviation Modernizetion Program. The two
issues pertain to (1) potentid common aircraft/avionics for use by the Navy and Air_Force for
}?ardlel missons, and (2% technical risk assessments for the F-22, F/A-18E/F, and A/F-X arcraft.
he terms of reference (TOR) for the Task Force from USD(A)/DDR&E expanded the issues to
indude consideration of the desirability of prototyping the F/A-18E/F and A/F-X aircraft2 The
four issuesthe Task Force addressed are:

Issue 1.  Assess the technica risks associated with the F-22, F/A-18E/F, and A/F-X.
Issue 22 Assess the advantages and disadvantages of prototyping the F/A-18E/F.
Issue 3:  Assss the advantages and disadvantages of competitively prototyping the A/F-X.

Issue 4:  Assess the ways that current aircraft, u%;rades to current arcraft, and new design
arcraft can be modified or otherwise adapted so that a single arcraft type can
used by both the Air Force and the Navy in pardld missons.

Task Force Approach

The Task Force first met on January 21; OSD requested the report be provided on February
25. During this time the Task Force met seven times. Briefings and information were received
from the military services and OSD, and visits made to Lockheed Aircraft and McDonnell Aircraft
to receive further briefings and information on the F-22 and F/A-18E/F programs:3 The members
dso made use of other available reports4

Issues 1, 2, and 3 are of more immediate concern. They are relevant to three specific
programs, the F-22, F/A-18E/F, and A/F-X. Issue 4 is more generdl and was addresed In the
context of longer-term trends in tacticd aviation missons and force sructure.

~ Congderable uncertainties exist in future arcraft acquistion plannin?. Radica changes in
the international scene, and resulting regppraisals of drategy, misson, and force levels are under
wey. Because sudies being conducted on roles and missions and on the affordability of combet
arcraft forces had not been completed at the time of these assessments, the probable types and
numbers of combat arcraft to be acquired over the next two decades could not adequately be
factored into the Task Force's work

Program Descriptions

F-22 Program

~ The misson of the F-22 arcraft is theater air superiority. It is an essentidly new arcraft
that mcoggorates multiple advanced festures, including low-observable characterigics in a highly
maneuverable supersonic  arcraft, supersonic cruise capability, two-dimensond vectoring engine

1 TheTask Forcemembersareliged in Appendix A.

2 Theoongressond languageisin Appendix B and thetermsdf rferencearein Appendix C
3 TheTask Forcestheduleispresented in Appendix D.

4 Thoereportsareliged inAppendix E.



nozzles, software-intensve integrated avionics, and an extensve use of composte and low-
obsarvable materiads. The F-22 has been in Engineering and Manufacturing Development (E&MD)
snce August 1991, The advanced nature of the F-22 should be put into the context of the risk
reduction achieved prior to E&MD dat An extensve Demondration and Vdidation (Dem/Vd)
pr%gran was performed with competitive flying prototypes of the arframelengine configuretions
and avionics flying testbeds including brass board components.

F/A-I18 Program

_ The F/A-18E/F is a multi-role fighter/attack aircraft for the Navy. It has been in E&MD
since May 1992. In contrest to the F-22, the F/A-18E/F is an evolutionary development based on
the F/A-18C/D. The F/A-18E/F arframe is a sced-up verson of the HA-18C/D  with a new
engine derived from the A-12 program and other recent engines. The avionics are planned to be
dmog a direct carry-over from the F/A-18C/D. Important performance gods are increases of 30
percent misson radius and 60 percent bring-back weight, and enhanced survivability including
reduced signatures, relaive to the F/A-18C/D.

A/F-X Program

~ The A/F-X is being desgned as a multi-role ateck/fighter arcraft for the Navy and a deep
interdiction aircraft for the Air Force in response to a joint operationa requirements document. The
AIF-X is expected to have a new airframe configuretion thet incorporates advanced low-observeble
and asociated materids technologies. The engine will be from a new generation of engines
exemplified by sgnificant improvements in thrust-to-weight ratio and operaion & high levels of
turbine inlet temperature. The aircraft's avionics suite is expected to draw heavily on the integrated
avionics from the F-22 program. The A/F-X is being prepared to enter Dem/VaL

SUMMARY

Issue 1 Findings: Technical Risk Assessments

The Task Force reviewed the technical risks associated with the three tectical aircréft
pgrams Because technical risk cannot be entirely separeted from schedule and cost risks, the
Task Force dso examined those aspects of the per%;rans Sources of cogt risk that al programs are
currently exposed to are the growth in overhead costs as a consequence of decreases in the
busness bases of the prime contractors and suppliers, reductions in planned production rates, and
disruption of planned funding profiles for programs.

~ Both the F-22 and F/A-18E/F programs could become budget-driven rather than event-
driven and may therefore encounter further difficulties. Funding of risk reduction efforts in E&MD
must be maintaned for the F22 and F/A-18E/F arcraft programs if program milestones and
technical risk reductions are to be achieved without undue increases in overdl program risk A
more detailed discusson of specific risk areas is included in the Discusson  section.

F-22 Program

_ The Task Force views the area of highest technical risk in the F-22 program as the
integrated avionics and itsassociated integration software. Other risk areas include low-observable
materidls and  structures, engine durability, and weight and drag management, The Task Force
believes that the criticl risk areas have been clearly 1dentified, are being addressed to the extent
commensurate with their importance and are being_adequately managed. Particular note is taken of
the extensve avionics flying testbed program. “The compounding of the technica challenges,
potential adverse economic factors, and cost uncertainties, as described in the first paragraph of
these findings, could pose serious risk to the program. The F-22 program was recently
rescheduled for funding and other reasons. The firg flight date was delayed 11 months. Further



schedule delays a this time due to reduced E&MD funding are unlikely to reduce risks and will
increase costs.

F/A-I8E/F Program

Risks are seen as relatively low in the F/A-18E/F program due to the evol utionargl
development nature of the arcraft, Risk aress include weight man%emen_t, arframe materias, an
the new larger engine thet is an outgrowth of the A-12 engine. The F414 firg-engine-to-test  will be
in May 1993. Again, the Task Force believes that the critica risk areas have been clearly identified,
ae being addressed to the extent commensurate with their importance, and are being adequetely
managed. As is the case with the F-22, the F/A-I 8E/F firgt flight has recently been rescheduled,
being extended by two months due to lower than planned appropriations. The previous discusson
of sthedule and cost risk implications of program delays due to funding reductions is equaly
relevant to the F/A-18E/F program.

A/F-X Program

_ Because the A/F-X asﬁrol%m is gill undergoing a design competition before Dem/Vd, it is
smply too ealy for the T rce to make a technical risk assessment of the A/F-X aircraft. The
A/F-X misson requirements for both the Navy and Air Force appear to be achievable, and the
Navy is managing the program a this time to ensure adequate performance margins, including
carier suitebility. Tradeoffs of cost, performance, and other requirements have been important
elements of the current phase of the program Once prototype designs are submitted, a meaningful
assessment of the A/F-X aircraft’s technical risk can be made. The planned Dem/Vel program
aopears to be dructured to accommodate a substantial risk reduction effort

Issue 2 Findings: Prototyping the F/A-18E/F

The Task Force could not find any bass for prototyping the F/A-18E/F arcraft. The
F/A-18E/F is not a high-risk Er ram in terms of concept, design, performance or operationd
uitability. In many ways the F/A-18C/D can be conddered a prototype of the F/A-18E/F. The
aerodynamic and structurd concepts for the F/A-18E/F ae essentidly the same as those of the
F/A-18C/ID.  Aerodynamic and other design models and tools used in the F/A-l 8E/F program have
been cdibrated and validated usm%edata. from ealier WA-18 flight testing. This has provided
information of the kind that would be avalable from a flying prototype. Technicd risks remaining
in the program (eg.. weight) can only be confronted in the E&MD ﬁrogr_am with E&MD-designed
hardware Including flight-tet articles. E&MD flight testing using the fird two flight-test articles
can provide sufficient information to assess important performance parameters prior to large
Er&oductlon funding commitments. The additiond cogs (in time and money) of digupting the
'skM Dedprogram and building additiond flying prototypes far outweigh the vaue of any potentia
risk  reductions.

Issue 3 Findings: Prototyping the A/F-X

Current A/F-X requirements cdl for a level of &sgn innovation that justifies a flying
prototype before the dtat of E&MD. The A/F-X program Is planed to follow an acquistion
Sretegy for erCT?/r\n)HItlve prototyping of the arcreft during Dem/Val. If the desgn competition
leading to Dem/Va provides a clear winner, then a single design could be prototyped. Beceuse the
AIF-X" is likdy to employ avionics concepts and common equipment from the F22 program,
avionics prototype testing in a flying testbed may be required only for selected components,
systems integration and software.



Issue 4 Findings: Common Aircraft/Avionics Programs

Aircreft used by more than one service can result in lower develoEment, production and
support cods. Multi-role aircraft  within a service achieve the same ends. The components of an

arcraft sygem (arframe, engine, and avionics) may aso be modified to adapt to a new misson or
to modernize the sysem. For example, avionics, which in recent years have on average been
modernized within a 10- to 15year cycle, may account for up to onethird of a fighter/attack
arcrafts system acquistion costs. The measures of merit to use in deciding whether to design a
new arcreft (or moadify an existing arcraftzl for multi-role or multi-service goplications should be
mission effectiveness and life-cycle cogt of the force.

Fectors that affect these decisons include (1) misson assgnments of force eements within
the operationd force dructure, (2) Sze and composition of forces required to meet naiond
drategies and objectives in the face of anticipated threats, (3) timing and phasing of arcraft
programs, and (4) the current trend toward longer operationd life of arcraft, including upgrades.

In spite of the potential advantages of common aircreft, each service has had compelling
reasons to acquire some arcraft with characteristics primarily designed for its most demanding
missons, with minimum compromise for multi-role or multi-service use. Navy arcreft must be
carier-suitable and the requiste structurd and aerodynamic features must be part of the design
from the beginning. Although these fegtures impose weight, Ferformance, and cost pendties over a
smilar arcraft designed for land operation only, higoricaly, variations in ship and land-based
versons have led to workable solutions for near-common missons

~_The economic dimenson to acquigtion decisons is enlarged upon in the subsequent
discussons. In the future, the greater economic condraints and fower rates and quantities of
combet aircraft to be acquired will tend to make the use of common arcraft and/or component
subsystems more attractive than it has been in the past, although this may require some
compromise in misson capabilities.

Although the A/F-X is diill in an early stage of development, the Navy and Air Force are
succeeding in arriving a a high degree of compatibility in the aircraft characteristics to meet their
respective misson requirements. It is aso planned thet this arcraft will incorporate avionics having
a substantid degree of commondity with the F-22.

The multi-role F/A-18E/F is planned for achuisition by the Navy only. Although
geomericaly amilar in configuretion to the F/A-18C/D, the FHA-18E/F has a larger arframe and
engine and is linked to the F/A-18C/D  manly by common avionics The F/A-18E/F could be
employed by the Air Force for operaion from “land bases. However, it is substantidly heavier and
more codly than the ararelt the Air Force envisions as a replacement for its multi-role fighter/attack
arcraft (currently the F-16). A new multi-role fighter/attack aircraft is not expected to be required
to become operationa for perhaps 20 years. The Air Force, however, has proposed that the

join it in exammm% the posshility of a joint program to acquire such an arcreft, the Multi-Role
Fighter (MRF) in this longer time frame.




DISCUSSION

Technical Risk Assessments

_ The Task Force was asked to assess the technical risks of the F-22, F/A-18E/F, and A/F-X
arcraft programs. Technica risk is a subjective assessment regarding the likelihood or probability
of not achieving a specific objective by the time established and with the resources provided or
requested. It is also usudly a relative assessment in that one program can be viewed as lower or
higher risk than another. Since it is difficult to completely separate technical risk from schedule and
codt risks, the Task Force also consdered those aspects of the programs to the extent that they
might have ggnificant impact on technica risks For indance, sources of cost risk that Al
programs are currently exposed to are the growth in overhead codts as a consequence of decreases
In the busness bases of the prime contractors and suppliers, reductions in planned production
rates, and diguption of planned funding profiles for programs.

The F-22 incorporates revolutionary advances in arframe  low-observable technology,
maneuverability, engines, meteriels, and integrated avionics sysems. The F/A-18E/F, on the other
hand, is an evolutionary development of a scaled-up FA-18C/D  multi-role fighter/attack aircraft
While the overdl arframe gructure is amost completely new, the aerodynamic performance is
relatively well-understood because of extrapolation from the Rerformance of the FA-18C/D
design. Also, avionics is the same as on the F/A-18C/D. and the F414 engme, dthough a new
desgn, is derived from ealier engines, primarily the F412 designed for the A-12.

A great ded of risk reduction hed ar teken place in both the F/A-18E/F and F-22
%ograms before their respective E&MD darts. The F-22 E&MD was preceded by an extensve
em/Vd program specifically designed to prototype the highest risk technical areas with
competitive ground and flzm%got_otyp% of the arframes, engines, and avionics (including flyin
test beds). The F/A-18E/ efits from the application of FHA-18C/D  experience, wind-tunn
tesing, and engine component testing. The fol owmg Subsections  contain® comments on each
prcégrafn concerning challenges that have been revedled during E&MD. Also noted are the schedule
and cogt risk impacts of program changes which have affected both developments.

_ The Task Force believes it is too early to make a technical risk assessment of the A/F-X
arcraft because the design concept is not firm. However, it is not too ealy to comment on the
reldive technicd ambition of the A/F-X program implied by its misson requirements.

F-22 Program

The F-22 E&MD efprogram has experienced difficulties typicl of arcraft programs in
E&MD. Airframe design refinements have had negative impacts on w;gh_t and drag. In Elartlcular,
“bumps’ resulting from the repackaging of internd systems have caused incressed drag. However,
there is gill margin in currently estimated levels of weight and drag to megt the System Operationa
Requirement Document (SORD) and Approved Progran Basdine (APB) performance godls.
Lockheed Aircreft has identified aress for additiond fud tankage as a hedge agangt possible
Increases in weight, drag and specific fue consumption (SFC) a mission design points.

- The F119 engine began ground tesing in December 1992. Difficulties revedled in ground
testing included performance shortfdls in the fan and turbine and high stresses in the second fan
blade and low-pressure turbine blade. Lower-than-expected fan efficiency presents a risk in
meeting subsonic SFC pecifications. However, with identified planned improvements for severa
components, SFC is predicted to surpass specifications. Overall engine weight is below
gpecification, but the nozzle is above its dlocation; because of the nozzle's aft location, this may
have implications for the arcraft's center of gravity (CG). The new materias technology associated
with the nozzle may present durability problems.



~ The highest technical risk in the F-22 program stems from a new concept in arcraft
avionics- a hignly integrated avionics functiondity expected to reduce pilot workload substantialy
and provide the pilot with unprecedented Stuetion awareness. During the DemVd  phase of this
Pro%ram, dgorithms for data fuson and software development were examined, and a flying
estbed was used to reduce the risk for some eements of the avionics. During E&MD a new
computer processor is being desgned, consderable software will be written and ground tested,
and avionics sysem and software integration will be accomplished on the flying testbed before
integration into the F-22 aircraft. The newness of the concept (compared to the avionics
achitecture of what is flying now) and the extensveness of the integration represent a technical
risk that warrants continuing aggressve management atention.

 Low-obsarvable and other new composite materials present another area of risk, as is the
caee in most advanced low observable arcraft. The radar radome, which is part of the arcraft's
integrated forebody, requires relatively risky materiasmanufecturing concepts that ded with the
g;&sem ng requirements of radar detection range, aerodynamic performance, and radar cross
ion.

The F-22 program was recently rescheduled due to funding shorteges. The rescheduling
resulted in an 1l-month delay in the firgt flight dete éto 59 months from E&MD dart, twice as long
as average recent experience) and an 18-month aelay in the planned Milestone IIl dete. These
delays should not be misconstrued as further reducing risks Since resource shortages are not
dlowing known technica risks to be attacked as soon and as aggressively as they could be. An
important exception is in the area of software and processing, where the contractor has maintained
the origind schedule and gaffing plans.

Because certain fixed cods are associated with devel%)ment programs over their duration,
the schedule expangon will probably result in increased E&MD program costs. As in other current
programs, additional decreases in the business base of F-22 contractors due to the cancellation or
extenson of other programs would result in additiond cost risk, such a decrease could adversdy
impact overhead burdens on the F-22 program.

F/A-18E/F Program

The F/A-18E/F has experienced typicd development difficulties. The most serious technica
problem encountered is a shortfal in predicted maneuver performance at high angles of atack This
shortfal was discovered in wind-tunnd testing in June 1992. The problem has been addressed
through redesigned fusdlage leading edge extensons (LEX) and attendant modificetion to other
dffected parts of the arcraft. Unfortunately, a weight penaty of about 250 pounds is associated
with the new desgn; this represents a consderable portion of the 450-pound E&MD (prefirg
flight) margin for empty weight. Although avionics software is a low-risk area for the F/A-18E/F
program ?because most of it is carried over from the F/A-18C/D), software growth of
g)Tproxmaely 15 percent has aready been experienced in the combined HA-18C/D and F/A-18E/F

ort Low-observable and other somewhat new composite materias present another area of risk.

Component tesing is well underway in the engine program for the F/A-18EF.  The first
F414 engine to test is scheduled for May 1993. Teding to date indicates that thrust and SFC
Pe'formance should be met. One problem that emerged during testing wes a shortfal in predicted
fracture mechanics life of the dage-one disk This problen can be addressed through shortened
ingoection intervls (1,000 flight-hours versus the gspedification  of 2,000 fllght-hours% or through
desgn changes with small weight pendties.

~ The previous discusson of schedule and cogt risk implicetions of program changes for the
F-22 is equaly relevant to the F/A-18E/F program. The F/A-18E/F's fird flignt date has only been
dretched-out two months so far during E&MD from 42 months to 44 months. Additiond program
changes due to insufficient funding could increase program risks.



Al F-XProgram

Because the A/F-X program is dill undergoing a design competition before Dem/Val, it is
simply too early for the Task Force to make a technica risk assessment of the A/F-X aircraft. The
A/F-X mission requirements for both the Air Force and Navy appear to be reasonable and
achievable, and the Navy is managing the program a this time to ensure adequate performance
margins, including carrier suitability. Tradeoffs of cost, peformance and other requirements have
been important elements of the current phase of the program. Once Breototype designs become firm,
a meaningful assessment of the A/F-X arcraft's technical risk can be made. However, the planned
Dem/Va program including prototype flight tests appears to be structured to accommodate a
subgtantial risk reduction  effort

Summary

The Task Force consders the F-22 to have higher technicd risk than the F/A-18E/F. It is
the judgment of the Task Force that the F-22's and F-18E/F's criticd risk areas have been clealy
identified, are beln addressed to the extent commensurate with thelr importance and are being
adequately managed. There is a danger that both the F-22 and FA-18E/F P ograms may become
budget-drlven ra er than event-driven and may thereby encounter further ditficulties. FuII funding
of E&MD for the F-22 and F/A-18E/F arcraft programs is required if program milestones and
technical risk reductions are to be achieved.

Common Aircraft/Avionics

Multiple applications of arcraft/avionics and other mgor components ae fundamentaly
related to cost-savings or affordability issues but the effect of such a drategy on the effectiveness
of the force dructure relative to other options must be carefully weighed. Key factors affecting
cost-effective choices of araet systems include:

misson assignments of force elements within the operationa force structure,

size and composition of forces required {0 meet national strategies and objectivesin the
face of anticipated threats,

itming and phasing of aircraft programs, and
the current trend toward longer operationd lives of aradft, including upgrades.

With the radical changes taking placein the international community, and the reappraisals
of force levels and compostions in light of these changes, the studies of roles and missons and of
affordability of aircraft force structures under way will have a major effect on the types and
numbers of arcraft to be acquired over the next several decades.

Common Aircraft and Parallel Missions

The use of common arcraft has two dimensonsthe use of common arcraft for pardle
missons across military services and the use of common aircraft within a service for multiple
missons. Both uses can reduce overal development, production, and support costs. Aircraft may
be adapted or designed in severd versons from the outset to perform multiple missons within a
sarvice or paralld missions across services. The measures of merit to use in deciding whether to
design a new arcraft (or modify an exising arcraft) for multi-role or multi-service agpplications
should be misson effectiveness and life-cycle cost of the force.

Criticl misson requirements and design congderaions can dictate whether a particular
arcraft has the potentia for other missons within a service or Smilar misSons across Services.
The sarvices experience has been that some, but not al missons demand arcraft whose design is
grongly focused on a sngle misson with minimum multi-role compromise. The two most notable
exanples ae theater-levdl ar superiority (dominating arspace over hodile teritory and over



friendly territory) and deep drike. In both cases, life-cycle cost must consder outside support
required to orm the misson effectively-air refuding, defense suppresson, escort, arborne
survelllance support, and overhead support. Since both missons must be performed deep in
hostile territory, outsde support can be difficult and codly to achieve and may result in high
atrition in supporting forces.

The specialized aircraft that fulfill the most demanding missions (e.g., theater air-
Superiority and autonomous degp drike) make up the high end of the force mix. Multi-role and
multi-sarvice aircraft have been successfully employed in the less-demanding aspects of both air-
to-ar and ar-to-ground missons these arcraft congtitute the low-end of the force mix. Within
ther own domans (i.e, ar-to-ar or ar-to-ground), the high-end arcraft could fulfill mogt of the
less-demanding missons. However, because low-end multi-role arcraft have higoricdly cost haf
as much as high-end arcraft (eg, F16 visavis F-15). they have provided a much more
dfordable means of providing an adequate force structure.

_ Moden arcraft Q&aé?ned for the air superiority role have been successfully adapted to the
ar-to-ground misson to include pat of the degp-strike misson. The high thrust-to-weight ratio
and low to moderate wing-loading characterigtics of an ar Superiority design provide the ahility to
cary sgnificant ordnance loads while preserving the maneuvering performance needed to enhance
survivability. The avionics suite needed for a modem arr superiority arcraft provides flexibility to
adapt to ar-to-ground demands. Both the Navy and the Air Force adapted the F-4, origindly
desgned as the Navy's primary air warfare aircraft to an ar-to-ground role. However, the reverse
IS aprot truel' deep drike or atfack optimized arcraft cannot be modified to an ar superiority/air

wafae role

~ Smilaly, navd arcraft must be desgned first and foremost to be suitable for arcraft
carier operations. The requiste structurd and aerodynamic festures must be pat of the d@qn
from the beginning. These festures impose weight, performance and cost pendties over smilar
arcraft designed for land operations only. Carier-suitable Navy arcraft have been successfully
used by the Air Force in the middle range of misson demands (the F-4 and A-7 are notable
examples), but there are no examples of Air Force arcraft being modified to Navy carrier-suitable
missions.

The most unsuccessful common use attempt wes the effort to figld a truly common, multi-
role, multi-service arcraft, the F-111 program, which atempted to too large a range of
digparate missons. In the end, the arcraft was conddered unsuitable for both Navy carier
operations and Air Force multi-role operations. After extensve and cogsly modification, the arcraft
became the most capable deep-drike araraft. In the end, the common, multi-role design became the
Air Forceg's mogt specidized, single service, single-role arcraft fulfilling what wes the origina Air
Force mission requirement for the F-111A (dthough it was later modified again to the EF-111).

_ Another trend of imgportanc_:e has been a ggnificantly extended useful operaiond life for
fighter arcraft. Up to the 1970s. fighter aircraft tended to bécome obsolete in their primary design
mission in five to ten years. In contrast, the F-15 and F-14 have served as the Air Force and Navy
primary air superiority/ar warfare arcraft for amost twenty years and must continue to serve that
role for a least another ten years. The F-22 will then assume that role for the Air Force. The
previous plan was for a nava variant, the NATF, desgned for carrier 0ﬁerat|ons with common
englnes, avionics, and low-observable and airframe technology, to serve the Navy's future high
end ar superiority needs. The A/F-X is currently planned to complement the F/A-18E/F in the
Navy's ar wafare missons.

Table 1 presents past, prest and future Navy/Marine Corps and Air Force tactical aircraft
and possble future options of upgrades and new desgns as they relate to missons. In the 1970s,
there were gpproximately two dozen arcraft types in this matrix; now there are about one dozen.
As the table Indicates, possible future options might result in further reductions in type, dthough
such reductions should not be judged on the bass of commondity aone. Compromises are made
in misson effectiveness to achieve aircraft/avionics commonality.
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Table 1. Aircraft-Mission Match

2020s
Mission 1970s 1990s Modern Aging
T Alr Superion
Air Force F-15, F-102, F-15A/C F-22 F-15C ?
F-104, F-106,
F-101B
Battle G Air Superiori
Navy/Marine F-14, F-4, F-8 F-14A/D F/IA-18E/F A/F-X F-14?
Strike/Attack
Air Force F-111, F-100, F-15E, F-117, A/F-X F-15E, F-117
F-105, A-7, A-10 F-111, A-10
Navy/Marine A-6, A-4, A-7, A-6, AV-8B A/F-X
AV-8A
Multi-Role
Air Force F4 F-16A/C MRF F-16C ?
Navy/Marine F4 F/IA-18A/C F/IA-18E FA/-18C ?

Equaly important with the application of common aircraft, the application of common
arcraft components provides opportunities for life-cycle cost savings. Maor components (engines,
arframes, avionics, and weapons) may hbe inte%rated in differing overall system confli:?urations
For tactica fighter/attack arcraft, engine Research, Development, Test and Evauaion (RDT&E)
and unit flyaway costs may account for 15-20 percent of total vehicle system cost, with avionics
typicaly accounting for 25-35 percent. Thus, it Is possble that up to 50 percent of vehicle system
RDT&E and flyaway costs may be based on common component development and production
even with differing arframe configurations. There are many examples of successful common
component  gpplications, icuIarJI%/ a long higory of multiple engine applications %oin% back to
the first generation of and J35 turbojets. The TF-30 engine was used in the F-I11, A-7 and
F-14A. More recently, the F100 engine was used on modes of the F-15 and F-16 arcraft, and the
F110 engine, on models of the F-16 and F-14 aircraft. Numerous similar examples exist for
electronics/avionics equipment.

Possible Common Aircraft/Avionics Options

The cod-effectiveness of using common aircraft/avionics for a specific application  will
depend upon the degree to which costs savings and other commondity advantages are offset by the
disadvantages inherent in - commondity.

~ Program managers, if given the choice between off-the-shelf or new common aircraft
equipment will usudly make a decison from a program perspective and not the full life-cycle view
of the system user or the overdl DOD budget impact. It is essentid that the technica “price’ of
using common items be carefully evaluated in relation to the full life-cycle cost savings
implications. The ability of common itemsto ease system integration, reuse software, avoid
development duplication, lower production cost, and reduce support cost must be fully weighed
againg the inefficiencies (lower performance, higher weight, etc.) that may be introduced by using
common items. Table 2 lists some advantages and disadvantages of arcraft/avionics commonality.



Table 2 Advantages and Disadvantages of Aircraft/Avionics Commonality

Advantages

Disadvantages

. Decreased development cost and technical risk
through reduction in systems, subsystems or
componentsthat must be developed

- Decreased production coststhrough economieg.

of scale
-Decreased operating and support costs by
reduced spares costsand test equipment needs
. Reduced avionics software and integration costs
and technical risksthrough use of standard
interfacesand protocols provided by common

- Aircraft/avionics mission performance, weight,

and volume will belessthan optium for a
given application

Military application of technology may not
advanceasr— apidly

- Administrative burden to achieve an effective

common equipment program acr 0ss weapon
platformsand across services may be significant

. Somelossof industrial infrastructure may occur

with fewer suppliers

. Specific problemsin design, manufacture, and
operation can affect more programs
Cross-srvicelogigticinfrastructurerequirement
may increase costs

modules and by increased softwarée reuse
- R& D technology base funds can be better

foausd on critical technology issuesby the
reduction of duplication of systems/subsystems

acr 0SS Ser vices
_ The area of avionics needs careful examination with regard to upgrades of exising systems
in the future. Electronics technologies can provide a common integrated architecture and alow

commondlity a the module leve while gill achieving technology advances in selected modules
through pre-planned product |mE_rovements Such a gtandard architecture has been defined by the
Joint Integ?rated “Avionics Working Group (JAWG). Within-platform avionics commondity is
more readly achieved, as exemplified by the wide application of JAWG common modules within
the F-22, because it is generdly consstent with the contractor and government program managers
objectives. Across-progran commonality (such as applying F-22 avionics modules to the A/F-X)
Is more difficult % it requires coordination across program offices and makes the following
program dependent on subsystems and technology that mey be viewed as obsolescent and less
subject to control by the program manager.

The potentid for the cod-effective application of amog identical arcraft and components
for a variety of missons and in varying environments depends in large messure on how dissmilar
the missons the arcraft is intended to perform are. Also important is the degﬁee of overlgp or
cpmplementamze of other arcraft types induded in the overdl force structure in which the specific
arcreft is to be included. Maor factors influencing codts are the numbers to be produced for each
misson category or service environment and the timing and phesng of programs. If small
numbers of arcraft are to be produced for each misson or service, then the relaive advantage from
RDT&E cods in common will offsst to a consderable extent the potentidly higher unit cods
(“technicd price” and non-optimized unit codt) of a sngle arcat sysem or component to perform
wel in multiple missons and multiple environments.” Another important factor is the phesng of
force modernization across the services and misson aress. Although a new arcraft desgn may
have the potentia for application across missions or services, there may be no near-term need for a
new arcraft in more than one goplication

- The Task Force has identified severa possble future options for common arcraft in both
the high and low ends of the arcraft performance rum, for subsystem upgrades to current
aircraft, and for new design aircraft, although most of the options do not reflect current

requirements or planned acquisitions of this service
e For Upgradesto Current Aircreft:

- Navy HA-18E/F upgraded with modemized avionics for future Air Force multi-role
fighter (air superiority and ground atack) for the low end of the force mix.
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- Air Force growth F-16 upgraded with modernized avionics for Air Force multi-role
fighter for the low md of the force mix.

e For New Aircraft;

- A/F-X for the Navy and Air Force high end of the force mix to serve as the future
ground atack and Interdiction arcraft In its multi-role Navy verdon it would aso
serve as the _Na\'Q/’s future air warfare aircraft. The Navy and Air Force are workin
jointly on this Navy-led program. The A/F-X avionics can be derived from F-2
JAWG-type avionics

- Multi-Role Fghter (MRF) is being considered for the low end of the Air Force
tactical ar force mix for both air superiority and ground attack The MRF program
is intended to start toward the end of this decade or beginning of the next decede. It
could also serve the Navy as a replacement for the F/A-18 if desgned from the
outset for carrier suitability. (Airframes might differ to a considerable degree but
thisis )not agiven, however. Both services could use the same engine and
avionics).

- F22 upgrede to perform the Air Force hi%t\ end of the tecticdl aviation ground
attack role (Smilar to F-15E upgrade from F15C) andlor F-22 avionics upgrade to
perform an eectronic combat role.

The current common-use arcraft program, the A/F-X seems reasonably well on track.
Although both services seem committed to a common-use design, it is far too early in the program
to make judgments about the outcome. Both services will clealy need a follow-on degp drike
arcraft to replace the aging A-6 and F-111 and eventualy the F-117 and F15E

That leaves the posshility of a multi-role common-use design as a follow-on to the F-16
and F/A-18. Agan, it is far too early to make judgments_ about the prospects but past experience
gives some indicators of the prerequisites for, and likeihood of success If, as is likdy and
prudent, the requirement includes advanced low-obsarvable characterigtics the follow-on would
need to be a very sgnificant departure from either aircraft. At the same time, the follow-on needs to
be ggnificantly lower in cogt (nominaly haf) than the F-22 or the A/F-X to provide an afordable
force. Given that aggregete force misson effectiveness and life-cyde cost are the relevant measures
of meit, the development cost savings from common arcraft use may not be sufficient when
measured againgt total force life-cycle cost and misson effectiveness consderations. It is too earl
to make decisons about commondity and effectiveness tradeoffs, prior to a design competition o
competing  concepts.

Prototyping

~ A common definition of a prototype as a representative working model used ((12 to reduce
technical risks in a new system or subsystem, (2) to answer dea%n questions to some degree, and
(3) to provide necesark confidence before moving to the next phase of a system acquistion with
better technical, schedule, and cogt information and estimates for the system.

Both ground and flight prototype testing in the Dem/Va Phase reduce the technical risk of a
gwram_, thereby reducing the schedule and cost risks in proceeding to E&MD (and production).
ototyping does not eiminate technica, schedule, and cost risk-tha is why there is an E&MD.
Prototypes cost money and take time-sometimes they are judified and sometimes not, depending
on the degree of technicd advance sought in a system or subsystem, the nature of the technical
risks and the codis of risk reduction a various stages of an E&MD program.

Hying prot may fulfill a number of requirements in a development progran and
provide dgt/agn gvgr?/e?fof V\%ys to reduce technica riskeg &s liged in Table 3. P P
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Table 3. Flying Prototypes Provide Data to Reduce Technical Risk

Flying Avionics .
Characteristic Aircraft Engines Testbed

Acrodynamic Performance Substantial Substantial N/A
Weight Data Limited Limited Limited
Flight Control Functions Substantial (FBW)* Substantial (FADEC)® N/A
Avionics Functions Limited Limited Substantial
[Engine Performance Substantial Substantial N/A
Signature Possible/Substantial Possible/Substantial® Possible
Airframe Integration

Structure SomeC Some*® N/A

System Some Some N/A
Dur ability Limited Limited Limited
Producibility Some Some Some
Softwar e Some Some Some

& FBW stands for fly-by-wire.

b FADEC stands for full authority digital engine control.
¢ Limited in recent prototypes

d Boilerplate structure often used.

~In some cases, prototypes may demongrate and vaidate certain system performance and
misson capebilities or indicate their deficiencies early enough to permit design revisons before
large expenditures are committed to E&MD. However, the more complete and representative of the
find production system the prototypes are to be, the more of the total detailed design and preflight
development and integration effort (including extensve ground testing of components) must be
completed before prototype congruction and the grester the cost incurred. Carried to the limits of
completeness and verigmilitude, a prototype can be essentidly equivaent to the flight test aircraft
inthe E&MD program.

Pe-E&MD  prototypes in the recent past (the YF-16, YF-17, and YF-22) have not been
complete system prototypes but rather have been bare ar vehicles. They have served to verif
aerodynamic and flight control charecteridtics, and arframe-engine  interactions affecting flig
vehicle peformance and operation. They did not demondrate or vaidate misson avionics and
wegoonsdellvep/ capebilities, nor, for the most pat, did they vdidate the Structurd integrity or
weight of the fina production arcraft since their structures were not completely representative nor
was there auUfficient intendty and repetition of loading of the arframe to establish long-term
durebility and fetigue life of the araeft. Ground tests typicaly caried out as pat of an E&MD
program provide the only development tools available for establishing longterm Structurd  integrity
of the arframe and durability of the engine before accumulating thousands of hours on operationd
arcreft. PreE&MD  prototype vehicles whose aerodynamic  configuretion and flight control
characteristics are very similar to the final aircraft can validate, and may in some cases modify and
improve the accuracy “of magnitude and didribution of flight loading (teady, vibratory, acoudtic,
and trandent) to which the structure must be desgned. Also, aerodynamic interactions of the
arframe and engines can be assessed with grester accuracy than provided by wind-tunnel and
ground en%;llne ted cdls The likelihood that these characterigics will be sgnificantly different in
prototyépe light test from those derived from engineering analyses, wind-tunnel, and ground test
depends on the degree to which arframe and engine depart from prior recent design configuration
and operaiing regime experience.

~ Prototyping of various systems and subsystems may be consdered for reasons other than
technicd risk reduction. These include permitting preiminay tesing or demondraion of
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operationa utilization and in some cases obtaining technicd information needed in  development
(e.g., quaification testin ? earlier and at lower cost than by alternative means. There are aso
reasons why preE&MD flight prototyping may not be desrable, particulaly when technicd risk is
reldively smdl and time and money is better used in the E&MD program addressng the overal
development process. Table 4 summarizes advantages and disadvantages of flight test prototyping.

Table 4. Advantages and Disadvantages of Flight Test Prototyping

Advantages Disadvantages

. Reducestechnical risk in testbed features -Up-front investment can be substantial

- Provides better technical, schedule, and cost | - Scheduleto Initial Operational Capability (I0C)
information and estimates of testbed features| can belonger

- Allowsjoint venturesand designand - Sows momentum of program _
management teamstowork together early inthe| - Flight data may not signiticantly alter wind-
rogram _ tunnel and engine ground test characteristics for
- Can provide data on flight envelope uot conventional desgns
availablefrom wind-tunnel tests (aerodynamic | - Final E& MD design may differ substantially
and engine performance, flight controls, . Critical structural aud other life-cycle
airframe/engine interface). characteristics of aircraft and engine not

validated by prototype flight tests

Whether competitive prototypes (which, unless substantiadl contractor financia participation
is forthcoming, are more cogstly) should be used may be more an issue of acquisition strate%/e in a
particular program than a question of technica risk reduction. On the other hand, it may both
necessary and desirable to pursue evaluation of competitive prototypes as an important element of
an acquigtion program, paticularly if they embody significant departures from recent design
experience and dso differ subgtantidly from one another. Table 5 summarizes advantages and
disadvantages of competitive prototyping of flight vehicles.

Table 5. Advantages and Disadvantages of Competitive Flight Prototyping

Advantages Disadvantages

. Expandsthe choicesfor the government; could | - Increases development cost

result in better product. (best of two versusbest | - Increaseslength of schedule

of one) _ . Government/contractor interaction lessfocused
. Product could belessexpensive . Requirements growth harder to control
- Contributestoindustrial base maintenance May detract from morecritical risk reduction
- Encourages " best efforts' @by contractor teams | * “ety v on critical subsystemsin ground tests
« Increases chances of solving key problems. aud Smulations.

a F-22 was result of extraordinary effort by Lockheed late in the program. Without YF-23 competitive pressure,
YF-22 prototype program would likely have accomplished considerably less. However, this competition was
conducted under fixed price contracts and involved considerable contractor funding of the effort.

Lessons From Recent Prototyping Experience

When ggnificantly new versions of arframe and fight control system configurations are to
be developed, preE&MD prototypes serve as a powerful tool for risk reduction. However, for
arcraft sysems smilar to dready flown and operationd airframe and control configurations and
subsystem characteristics using existing engines or derivatives or modest incrementa  modifications
of such engines, the benefits of preE&MD  prototypes may not adways judtify the price in cost and
schedule delay (which can aso trandate into cost). Thus, for example, there was no preE&MD
prototype for the F-15 and little indication that such a prototype would have served a useful
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purpose. Mogt of the development and operationd problems encountered with the F-15 would not
have been reveded during test of a preE&MD prototype. (The F100 engine for the F-15 was a
sgnificant sep in engine technology and had a competitive ground test prototype program before
full-scdle  development).

On the other hand, the F-16 embodied radicdly new arcraft Sability interactions with
dectronic flight control  (fly-by-wire) in combination with novel aerodynamic  configuration
features. Clearly the F-16 could be sad to require a prototype test. Smilarly, the F-22 represented
a pioneering effort to integrate low-observable characteridtics into a supersonic and  highly
maneuverable arframe configuration, and incorporated a number of aerodynamic and engine
integration festures outdde the realm of previous arcraft design experience. Again, prototype flight
tesing wes a prudent step in the development. The point is that air vehicle prototypes are not
uniformly cogt-effective as risk reduction tools in a development program. Ther releive vaue
depends on the degree to which the arframe configuration and engine indtalation festures depart
fiom the domain of recent experience.

~Within the context of this knowledge, the Task Force examined possble prototyping
drategies for the F/A-18E/F and the A/F-X.

Prototyping the F/A-18E/F

The Task Force could not find any basis for introducing flight vehicle prototype into the
F/A-18E/F aircraft a the present stage of its E&MD program. The HA-18E/F s not a high-risk
Erogram in tems of concept, design, performance or operationd suitability. In many ways the
/A-18C/ID  can be consdered a prototype of the F/A-18E/F. The aerodynamic and structural
concepts for the F/A-18E/F are essentidly the same as those of the FHA-18C/D. Aerodynamic and
other design modds and tools used in the F/A-18E/F program have been cdibrated and validated
using deta from earlier F/A-18 flight testing ‘lbis has provided informétion of the kind that would
be available from a flying prototype. Technicad risks remaning in the pro_?ram eg., weght) can
only be confronted in the E&MD program with E&MD flight-test articles. The additional costs (fln
time and money) of disupting the E&MD progran and building ealy flying prototypes far
outweigh the vaue of any potentid risk reductions.

Milestones and exit criteria within the F/A-18E/Fs E&MD phase can serve as necessary
control points for committing large amounts of funding to production and sSgnificant production
uantities. The Navy Program Review-l (NPR-1) is the firg program milestone associated with
the commitment of long-lead production funding. The Navy ?I.ans to have completed an ealy
operational assessment of the arcreft design based in part on flight performance of the first two
E&MD arcraft prior to NPR-1. While some schedule adjustments may be needed to NPR-1 to
accomplish this, ‘the program phadng should continue to “dlow for suificent eveluation of flight
test and other data to provide sufficient confidence in the arcraft desgn and misson performance
prior to commitment to production funding.

Prototyping the A/F-X

Current A/F-X requirements cdl for a level of &sign innovation that judifies a flying
prototype before the start of E&MD. The A/F-X program Is ﬁlmned to follow an acquigtion
sirg%/ that could accommodate competitive prototyping of the arframe and engine during
Dem/Va. If the design comptition leading to Dem/Val provides a clear winner, then only a single
design might be rototyzped. Because the A/F-X s likely to employ avionics concepts and common
equipment from the F-22 program, avionics prototype testing in a flying testbed may be required
only for selected components, systems integration and software.
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CONGRESSIONAL LANGUAGE
Defense Authorization Act for Fiscal Year 1993
(PL 102-484)

Section 902 Tactical Aircraft Modernization Programs.
(a) Funding Limitation Pending Certan Actions

3) The Secretary of Defense has submitted to the congressiona defense
committees the technica assessments of the Defense Science Board that are specified in
subsection (d)

(b)  Applicability-Subsection (a) applies to the following tacticd arcraft programs.

(1) The F-22 Advanced Tactical Fighter (ATF) program of the Air Force

(2) The F/A-18E/F fighter program of the Navy

(3) The A-X medium attack arcraft program of the Navy.

(d) DSB Technicd Assessment.-The technica assessments to be undertaken by the
Defense Science Board for purposes of subsection (a)(3) are the following:

(1) An assessment of the ways that current aircraft, upgradesto current aircraft, and
new design aircraft can be modified or otherwise adapted so that a Sngle aircraft type can
be used by both the Air Force and the Navy in pardld missons.

(2) Anassessment of thetechnical risks associated with thethreetecticd aircraft
specified in subsection (b.) |
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DIRECTOR OF DEFENSE RESEARCH AND ENGINEERING

WASHINGTON, DC 20301-3010

5JAN 1993

MEMORANDUM FOR CHAI RVAN, DEFENSE SCI ENCE BOARD

SUBJECT: Terns of Reference -- Defense Science Board Task Force
on Aircraft Assessnent

Section 902 (d of the National Defense Authorization Act for
Fi scal Year 1993, Public Law Nunber 102-484, provides as follows:

(d) DSB Technical Assessnent.- The technical assessnents
to be wundertaken by the Defense Science Board for the
purposes of  subsection ga)(s) are the followng

(1) An assessment of the ways that current, aircraft,
upglra_ldes to current aircraft, and new design aircraft can be
nodified or otherwise adapted so that a single aircraft type
can be used by bhoth the Ar Force and the Navy in parallel
m ssi ons. _ _ _ _

(2) An assessment of the technical risks associated wth
the three tactical aircraft in subsection (b)."

Additionally, page 210 of the Senate report on the
Departnent of Defense Appropriation Bill, 1993, Report  102-408,
requests that the Departrment  provide:

(d) the results of an examnation of the advantages and
di sadvant ages, especially in terns of program cost,
schedule, "and technical risks, of prototyping the F18EF
and of conpetitive prototyping of AX this examnation nust
be conducted by an independent organization in no way
connected wth the Navy;"

| request you organize a Defense Science Board Task Force to
conduct these technical assessnents. (opies of the appropriate
sections of the Public Law and report |anguage are attached.

The scope of the Task Force effort should include the
following considerations:

1. A F22 & F/AIBHFE The DSB shall examne the

progranms, plans, schedules, funding, and the maturity
of the level of technology associated wth AX F22
and F/A18EF prograns and assess their feasibility of
meeting their stated technical and programmatic
objectives. ~ AX and F/A18EF COEA and Devel opnment
tions Studies wll be briefed by the Navy as part of
the review of the requirements. ~ Level of" technol ogy




for stealth, avionics & sensors, airframe, and engine
features will be viewed in terns of neeting schedules,
costs, and requirenents. Conpetitive prototyping on
A- X and prototyping of the F/A18E/F wll be assessed
to determne ifs inpact on risk reduction with regard

to potential cost inplications.

2. gﬁtrem Aircraft: The Navy and Air Force will brief
the DSB on Pre-Planned Product |nprovenment (P3l) and
maj or Engineering Change Proposals (ECPs) planped for
current tactical ~ attack/fighter aircraft. Included for
current aircraft wll be the F-15 F-16, AV-8B, F-14,
F-117, F-111, A-10, A-6, and F/ A-1B aircraft. Sone
upgrades/ modi fications will include new or inproved
avionics and engines. The DSB wll assess the
technical nerits of further modifying these aircraft to
meet other service needs, the attained risks, and the
overal| feasibility and desirability of such

commonal ity. In performng tasks 1 and 2 above, the
DSB will ‘consider the current and projected threat; the
current and projected force structure al ongJ Wit
aircraft and mssions as indicated by the Joint Staff
re{)ort, The DSB will report whether’ the technol oggy and
potential threats warrant any reconsideration of The
aircraft mssions in_ light of potential cost savings
and/or enhanced warfighting capability, afforded by new
t echnol ogy.

In order to neet the requirenents of section 902 (a), the DSB
should submt its final report by February 24, 1993. The report
should be so constructed that it Ccan be submtted to congress
wltfhoutt_conpromsmg any proprietary data or conpetition sensitive
| nformation.

The Director, Tactical stems will sponsor this Task Force.
Dr. John S. Foster, Jr. and . Alexander Flax wll serve as Co-
Chai r men. CAPT Eric Vanderpoel, USN will be the Executive
Secretary and CDR Stephen N Wley, USN will_be the DSB _
Secretari at representative. The Director, Tactical Systems wil|
make arrangenents and provide funding for a support contractor,
should one be required, and wll fund all necessary travel.

Victor H Rels

Attachments



APPENDIX D
TASK FORCE SCHEDULE



TASK FORCESCHEDULE

21 January 1993 Institute for Defense Analyses, Alexandria, VA
083 Kick-off - Dr. Foster
0830-0845 Standards of conduct Brief - Mr. Ca Voss
08450915 Executive Sesson - Led by Dr. Foster
09150930 Terms of Reference - Mr. Frank Kendall
0930-0945 Break

05 1145 Missons and RequirementsUSN& USAF
11451245 Lunch

1245-1445 Missons and RequirementsUSN& USAF
14451500 Break
1500-1630 F-22 Program-Program Manager

1630-1730 Executive Session

22 January 1993 Institute for Defense Analyses, Alexandria, VA
0800-0830 Executive  Sesson
0830-1000 F/A-18 Program-Program Manager
Il%%%llollSSO gtrr?akN Upgrade Pr SJActiviti
er Navy rade ProgramgActivities
1130-1145 Workin _Lunchp%et Up o
1145-1300 Other Air Force Update Programs/Activities

1300-1430 AX-Program

101455 Break Y

1445-1615 AX' Program-Program Manager
1615-1700 Executive Session

4 February 1993 Lockheed, Atlanta, GA (F-22 Program)
0800-1230 Group_Morning Sesson &Working Lunch
1230-1730 Split Technicd Sessons

5 February 1993 McDonnell. Dougles, St. Louis, MO (F/A-I8E/F Program)
0800-1230 Group Moming Sesson & Working Lunch
1230-1730 Split Technicd Sessons

11 February 1993 Institute for Defense Analyses, Alexandria, VA
083-0930 Exective  Session

0930-1030 Gan Lary Wech on pardle misson aress
103 0-1100 F2 Alternative Misson Discussons
11010-1300 JAWG Briefin

123]0-1300 Workln%/. Lunc

130]0-1400 USAF View on Commondty (16 to MRF)
14010-1500 Executive  Sesson

15010-1515 Break

1515-1730 Beuive Sesson



TASK FORCE SCHEDULE (CONT’D)

12 February 1993 Institute for Defense Analyses; Alexandria, VA
08004930 AIF-X SubGroup | Briefmg in IDA SCIF (Foster, Flax, Welch,
Sylveser & Military Aadvisors
0945-1000 Executive  Sesgon
1000-1030 Affordability-USAF&USN Cost Data [AP&PI]
1030-1200 DSB Executive Session
1200-1230 Working Lunch
1230-1700 DSB Executive Sesson

18 February 1993 Institute for Defense Analyses; Alexandria, VA
0800-1500 DSB Members Review DSB Report and Prepare Briefing
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