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Backgr ound

The DD team that conducted the Bottom Up Review (BUR
on a very substantial task. The BUR team was appropriately
conposed of all relevant OSD offices and the services. This

Defense, Science Board Task Force conducted an independent
assessnent of their effort

t ook

The limted tine available .reciuire_d the BUR team to focus
chiefly on a conparison of tactical aircraft as stand alone air
warfare assets. nprhe process included six main avenues of
anal ysis: costing, affordability, industrial base and threat
assessnments, a PA&E qualitative assessment, and an Institute for
Def ense  Anal ysis (ZIDA) cost-ef fectiveness conparison nodel .

Fi_ndi ngs
1. Analysis

The analytical foundation established by the BWR
provided valuable insights. The results thus
demonstrate the value of survivability (driven principally by |ow
observabl es), and swing capability (both air-to-air and air-to-
ground  capability), especiallyin conbi nation. The results,
therefore, reinforce the capabilities associated with the "F-22+"
and the A/F-X  These capabilities support the objective of
mai ntaining overwhelmng air superiority and the ability to

strike the full range of targets with mninum attrition from day
one.

t eam
far clearly

The analytical results do not significantly discrimnate
between the F18HF and F180D in a force which includes the F-
22 and the A/F-X However, during the expected ten vyear gap

between the F-18E/F and A/F-X operational capability, the F-18E/F

provides a significant enhancement. In addition to the roughly
30% inprovenment assessed in the performance nmodel, the F-18EF
provides added flexibility in carrier

_ i operations, and includes
provisions for growh which are limted by the current "F180D
airfrane.



VW do not believe the JAF* is sufficiently defined at this
point to allow meaningful analysis. Further definition of the
concept and technology is required before the JAF can be
considered as a programto be conpared with the other program
al ternatives. Two alternative concepts for comonality should be
consi der ed: (1) common airframe, or (2) conmon conponents- V¢
believe the second concept deserves greater attention, wth the

objective to achieve maxinmum cost commnality during the life
cycle of the airfranes.

The analytical framework  applied in the BUR would benefit,
from a capability to characterize and directly account for the
aircraft-SAM battle as well as aircraft against aircraft (e.g.
the SEAD campaign is not explicitly modeled, but is inmplicitly
accounted for in the current analysis). There are inherent
limtations of this type in a performance nodel analysis, as
conpared to a nore conprehensive sinul ation/engineering anal ysis
which could not be conducted in the limted tine available.

Wile a great deal of progress has been nade in
understanding the effectiveness of various alternatives during
the past several weeks, more work is needed to fully assess the

effects of standoff weapons, SEAD, and the tradeoffs associated
with bonbers and TLAM.

2. Prograns

As noted earlier, JAF is not sufficiently defined at this
time to allow neaningful analysis. It does not appear likely
that the capabilities described by the Navy and the Ar Force are
likely to be achieved in a single, conmon airframe. Navy
interests are necessarily focused on the high end, (wth the
added demands of carrier suitability), while the Ar Force
interests are focused on a low cost (proably single engine) MF

A nore likely solution mght be two different airfranes,
with the objective of developing a comon engine (or engine
core), comon Avionics architecture, comon weapons (to include
racks and launchers) and a process that facilitates manufacturing
base commonality for two different airfranes. I't will probably
be necessary to undertake additional effort: 1in concept,
devel opment and denonstration, supported by underlying technol ogy
devel opment before such a joint program can be suitably defined.
The objective of such a joint effort should be a high degree of
cost commonality. An aggressive goal would be to achieve greater

than 70% cost comonality during the life cycles of the
pl atforms.

* Joint Advanced Fighter, envisioned during the BUR as a single
airframe that could incorporate both high and low end capability,
both carrier and | and based operations, supersonic flight and a
STOVL vari ant.
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Wile we strongly support the need for the AFX we are
concerned about the program structure. The current program
requires $20 billion of research and devel opment expend?tures
with significant operational capability not achieved for 20
years.  Anortization of R&GD is likely to approach $100 mllion
per aircraft for the first production block if we extrapolate
current trends and consider only Navy use. A better approach to
obtaining highend capability in limted nunbers may be the dual

jl'ia\lr:frarre, common conponents approach which was recommended for

The F-18E/F provides significant enhancement relative to the
F-18C/D until the A/F-X enters the inventory in significant
nunbers (2010). The F18CUD is now at maximm gross Weié;ht ,. With
no capability to add avionics, limted range-payload, and limted
flexibility for carrier operations.

The F-14+ aiternative (providi n? an inproved air-to-ground
capability for sonme portion of the FI4 fleet) and other near
term "fill-in" alternatives deserve serious consideration. Such
near term alternatives were not included in the IDA analysis,
which focused on new developnent progranms. Depending on
decisions made on mjor new starts, upgrades such as the F-14+
should be evaluated as a neans to provide a bridge before new
devel opments enter the inventory in significant nunbers.

3.0t her

The Task Force observes that the tactical air comunity is
not sufficiently well informed about U.S  bonber capability and
vice versa. The mtual understanding needs to be inproved, so
that we can better exploit the synergy of long range bonber and
tactical air enployed jointly.

W also need a better understanding of the alternatives
available to obtain deep strike. Besides longer range for
tactical aircraft, we need to consider bonbers, shorter range
tactical aircraft with buddy refueling (to include refueling over
eneny territory), standoff weapons, and TLAM |aunched from
vertical tubes on ships. There is no new start program for the
Navy operating alone that won't leave a significant time gap for
deep strike. Perhaps the nost «critical issueis to better
understand the nunber and nature of deep strike targets.

As we account for future airframes (e.g. AFX and
upgrades, it seens appropriate to keep separate track of re-
capitalization for engines, avionics, weapons, racks, launchers,
| ow observable treatment of external stores, etc. In a future
eni ronnent with dramatically reduced production rates and nuch
smal | er production blocks, we will need to rationalize the

critical. supporting subsystems to best support development and
upgrade of nultiple airfranes.




In nmodern aircraft, the critical subsystens account for the

myjor share of program life «cycle cost, yet our PPBS system is
focused on airfranes.

Recommendat i ons

1. Broaden and refine the JAF approach to commonality to consider
two different airframes, with a comon engine (or engine core),
conmmon avionics architecture, comon weapons, and a manufacturing
process to facilitate efficient production of two different
airframes and a high degree of cost comwonality over the life
cycle of the platforms. It wll be necessary to undertake
additional effort in concept developnent and denonstration,
supported by an underlying technology program before such a
program can be developed. This approach is recomended for the
long term needs associated wth AFX and MF

2. The F-18HF and F-22+ can be objectively considered based on
the analysis in the Bottom U Review \hen decisions on these
programs have been nmmde, the existing anaiysis should be
supported téy an assessnent of near term alternatives that could
sustain and extend current capabilities until new devel opment
prograns enter the inventory in significant nunbers.

Paul G Kam nski

Chairman, Task Force on
the Tactical Aircraft
Bottom Up Review




THE UNDER SECRETARY OF DEFENSE

WASHINGTON. DC 20301~3000

I | MAY 267 190

MEMORANDUM FOR CHAI RMAN,  DEFENSE SCI ENCE BOARD,

SUBJECT: Terns of Reference -- Defense

, [ Science Board Task Force
on Tactical Aircraft Review

You are requested to form a Defense Science Board (DSB) Task

Force to wundertake the following tasks related to Tactical
Aircraft:

- Review and critique outputs generated by the USD (A)
' Bottoms-Up Tactical Aircraft Review

Provide advice, on an as-needed basis, to the UDA in
the conduct of the overall Bottoms-Up review

- The Under Secretary of Defense (Acquisition) wll sponsor
this Task Force. Dr. Paul G. Kamnski will serve as Chairman of

the Task Force. The Office of the Director, Tactical Systens
wll provide funding and other support as nay be necessary.
Captain  Doug Connell  of Tactical Systems wll serve as Executive

Secretary and M. John V. Hlo wll serve as the Defense Science
Board Secretariat Representative. |t is not anticipated that the

work assigned to this Task Force will cause any nenber to be
placed in the position of acting as a procurenent official.

ohn M Deutch
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