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0SP LIST OF QUESTIONS ON ACF (F-106)

QUESTION: -

1. VUhat are the Air Force's propo ed design-to-cost figures
for the ACF airframe, engine, radar-and avionics (less radar)?
How much emphasis will be given to design-to-cost, i.e., will
the ACF management philosophy attempt to hold firm to cost
goals at the cxpense of performance if necessary?

ANSWER:

1. The Air Force has established a $4.5 million (FY 75,cdollars)
design-to-cost goal (DTC) for the F-106 recurring unit Qlyﬂway
cost. AouvtlonalT), DIC goals, again-in FY 75 dollars, for
the avionics packaze and for the radar alone are $750 thousand
and $250 thousand respectively. The radar contractors have
been instructed that performance tradesffs should be accom-
plished to ensure achievement of the DIC goals. While the
principal objective of the aircraft contract is achieving

the DTC goal, the contractor has been tasked to include, as a
management objective during the development program, the con-
trol of downstream cperating and support costs as well, The
Air Force will entertain contractor requests for adjusting

the DTC goal for real or demonstrable cost of ownership savings
wnlch w;ll result in an overall life cycle cost benefit.

QQNSTTON: :

2. Uhat is the basis for the $4.5M DIC goal? As the USAF ICA
estimate. of $4.7M for the flyaway cost includes a 107 management
reserve factor, a DIC goal without this reserve would be $4.3IL

ANSUWER:

2. The USAT ICA cstimate of $4.63 million for the I'~16 recurring
unit flyoway cost contains a 10 percont allowance for engineering
change orders (ECO). An ECO allowance has historically been
gequired for aircraft programs and is not considered a monage-
ment reserve per sc. The DIC goal of $4.5 million was set

below the ICA estimate becausce of Air Force confidence in
achieving this objective.
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QUESTION:

3. Is the $750K recommended as an avionics DTC goal the
price to the USAF or does it reflect vendor prices for the
equipment, without the additicn of the prime airframe con-
tractor's loading? The $250K goal for the radar should
also be clarified as to whether it is a vendor or CFE price.

ANSWER

o The radar DTC goal is based on the vendor price; however,
the DTIC goal for the avionics package, which incorporates the
radar, includes contractor loading and integration costs, and,

' as such, represents the cost to the Air Force.

QUESTION:

4, In displaying the cost track from the $4.5M goal torthe orlcl—
nal $3.0M goal in DCP 120, why was the 10% management reserve
($40CK per aircraft) not de escalated to. FY 725 'in- calculating
the resultant FY 72 cost?

ANSUER:

4, -The original LWF DTC goal in DCP #120 did not include an
ECO allowance. The current F-16 DTC goal, when adjusted to the
300 aircraft base in FY 72 dollars, is $4.3 million. The

10 percent ECO allowance, actually.only $0.4 million, was

then used in calculating the resultant FY 72 dellar cost.

QUESTION:

5. What are the structural specifications for the F-16?
What is the rationale for these specifications? What is the
impact on the F-16 weight of these specifications? What were
the same specifications for the F-157? -

- ANSWER:
Y 5. The structural specifications for both the F-15 and F-16

are compared below. The rationale“for the F-16 specifications
is that they provide for a longer useful life span, lower life

cycle cost and enhanced mission capability.
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SPECIFICATION - F-15 st F-16

Limit- Load Factor (G). FF 33 -3, 0 1. 33,:<3.0
: below at full interrnal fve!
. 37,400 1bs 9.0 with 707 fuel
. Dynamic Pressure (q) :
Limit . Mach 1.20 Sea Same
_ " Level

Fafigue Life (hours) 4000 ‘ 8000

* Currently undergoing evaluation for extension to 8000 hours.

The F-16 fatigue spectra for the air-to-air mission was based

~ on a review of the F-4E slat, F-5E and F-15 and the projected
capability desired for the F-16. The F-16 spectra is cbinci-
dent with the F-15 in the 2 to 6 "G" range and is higher (sore
exceecdances) in the 6 to 12 "G'" range. As the air-to-air
exceedance spectra is more scvere than the air-to-ground spectre
by an order of magnitude, the majority of the anticipated
fatigue damage can be attributed to air-to-air mission usage,

The number two YF-16 prototype has been used as the baseline for
weight changes in the operational version. The contractor
estimate of additional structure required to achieve the
structural specification is 14 pounds; however, the Air Force
estimate is 49 poqfds.

QUESTION: | %

«4 6. Are the F-16 performance goal
demonstrated F-15 performance? I

s set in the DCP higher than
f not, why not?

ANSWER: :

6. The F-16 performance goals were based on the ACF design air
superiority mission with a ground rule configuration of 2 AIM-9
missiles and 500 rounds of amnunition. Performance of both the
F-15 and F-16 on this mission is very scencsitive to the number

and type of missiles carried. Consequently, in some cases, the
F-16 goals are higher than F-15 performance and, in other cases,
%hey are not. The LWF Prototype Program goals were based on both
threat analysis and the need to demonstrate increased mancuvering
performance in the viswal air combat arena. The F-16 goals were
then established based ou YF-16 prototype test vesults and oxpecie
performance achicevable in an operational version,

3 ; 3 : /4:?0*0.
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QUESTICN: -
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-

7. The cost, rolia 1lit3, and maintainability figures in the
DCP are not ;uxlv defined and do not readily allow a compariscn
with other systems. . Request you define these figures and

show a side-by-side CCMPQLLS on of the F-15/F-16,

ANSUTR: :
o e cost, rellability, and mzintainability data requested
on the ¥-16 are being complled; bovuever, it is dounilul that
the information can be provided to the cxte\t of detail out-
lined in th OSD format., Additionally, differences in speci-
fied roilaolllt maintainability criteria for the F-15
and F-16 will mak ircct comparison difficult, if not
meaningless, unt ne data can be normalized to a comuon
baseline.

QUESTION: : s

8. How will the Air Force maintain competition in the ACF
program in the arcas of the airframe, engine, radar and other
high cost avionics?

-
.'.‘u
e
o
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ANSWER: ; :

8. Hughes and Westinghouse are cux rentlv competing for the

F-16 radar with the flyoff and source selection scheduled

for the end of 1975. The inertial nevigation system is also

in the competitive phase. In addition to tight specifications
and contracts which include DIC goals, the F-15 program provicdes
considerable inc entive for General Dynamics to control F-16

costs,

QUESTION: _
"9, Will the R&D program include any cost reduction effort on
the engine? What will the engine R&D effori consist of?

ANSWER:

9. The ROTSE plobram will not include cost reduction efforts
on the F100 engine. ' Such efforts are performed as part of
‘the F100 Component Improvement Program which is to be funded
“jointly with the F-15 program. The F10C RDTS&E pertione of the
F-16 program will include 18 engincs, enginecering flight test
isuppogt support cquipment, and spare parts.

N
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QURSTION: -
10. What specific par rameters in “the computation of Operat-
- ing and Support costs ‘Ffavor the ACF over other aircraft?
What features will enable the ACT to achieve higher sortie
rates than the ¥F-4 and F-15 (express in specific, comparable
quantitative terms)?

10, ‘Two major Operating aund Support ccst factors favoring
the F-106 over othtL aircraft are reduced fuel concumption
(approximately b0% and 50% of F-15 and F-4 respectively) and
reduced base level maintenance manpower requirements., Specific
features enahling higher sortie rates are as follows:
i

a., - Engine. Onl/ two-thirds as many engine changes as
the F-4, Lach ¥-16 engine change requires only 40 yerccnt
of the time of an F-4 engine change and only cne-half as’ many
maintenance actions due to the single engine. B

- Flre Control Svstem Eight times as many sorties
between ‘maintenance acrions due significant design advances
over the F-4, reater Built.In Test (BIT) capability provides
a faster fault isolation. Few, if any, on-aircraft equipment
adjustments will be required. e

)
(o}
|.a.

'

‘¢, Support Equipment. The jet fuel starter will reduce
the neéd for ground support equipment.

QUESTION:
13, Does the Air Torce plan any ploorammed depot malnLcnance
for the ACF? What is the maintenance concept for the ACF

airframe, engine and av10n1cs, and how does th1s compare with
the F-157 i : i

Ry

ANSWER: . o :

T % T Programmed Depot Maintenance (PDM) is not planncd for
the F-16. When the F-16 becomes operational, Analytical
Condition Inspections (ACIs) will be conducted to verify
thie structural integrity of sample aircrafi. Should the
results of the ACIs so indicate, a PDM program would be
implc@cnted at that point. The engine will be waintained

i
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at Intermediate and Depot levels under the same concept
as the F-15 program. Avionics equipment will be maintained

cas indicated by the results of Optiwum Repair Level Analyses

(ORIA ) tekiong into account operational considerations.
The entire F- 16 maintenance concept is being defined and
will be completed prior to the Critical Design Review in
the - October-Novaober 1975 time frame.

11. P npulh a graph to ehable ccst comparisons of the F-15

and vzrious confnuur tions of the F-16.
¢

ANSWER:

) e Stiscae <

12+ Several independent Air Force organizations are preparing
this data for comparison with the OSD/CAIG information.

QUESTIOR: s

13. If the F-16 were to incur cost growth over the present
estimate, at what cost would an alternative aircraft procure-
ment be preferred? :

ANSWER

1§T'HTbe Air Force does not expect the F-16 program to incur
a cost. growth over estimates that have been provided and
efforts are ongoing to identify additional means of reducing
costs, Should a F-16 cost growth be incurred, and assunming
no change in threat posture or increase in F- 15 cost, there
would be a crossover point where an alternative procurement
would be prudent; however, this p01nL has not been quantita-

tively defined.

.

QUESTION:
14, Uhat is a reasonable schedul and associated costs for a
development and test of an "austere'" version of the F-15 as

a potential candidate for the ACF role?

QUESTION:
15. Provide the R&D funding required by year in constant

FY 75 dollars and then-year dollars, Describe any changes

to the funding schedule.
&

6 .

Syt matvdiaes Jiad

:;-,'V VE R ety
(]



o v ae

i

ANSHER: ; ) £

14 and 15. It is estimated that a minimim of one month would
be required to conduct the trade and design studies and then
develop the. schedule and costs for such a program.

L {
QUESTION: *
V16 Why are we buylng OT&E aircraft w1th R& funds, a policy

. inconsistent with recent Congressional direction? What R&D
savings would accrue if these aircraft were bought with pro-
curement funds; any schedule implications?

ANSWER:

16. The primary reason for the procurement of these aircraft
is to avoid the very expensive gap in the production line.

The Aeronautical Systems Division briefing on the impact of
production gaps can be made available if desired. Additionally,
the F-16 development program is being examined to assess the
feasibility and desirability of reducing the number of DT&E
aircraft. ..

QUESTION'

17. What is the proper funding and delivery schedule for the
following procurement alternatives? .

: - An advanced procurement plus a buy of 18 aircraft fully
funded in FY 77 w1th follow-on buys fully funded annually there-
after. "

- Only an advanced procurement in FY 77 with fully funded
procurement thereafter.

ANSWER: ;

17. Several alternative development and production programs,
including those requested, are being considered. These
alternatives will be discussed with appropriate OSD repre-

- sentatives during the week of 17 February.

QUESTION:

18. Provide a new test schedule with DSARC milestones consis-
tent with the $32M FY 75 bud§et.

ANSWER:
18. The test schedule and DSARC milestones will be dependent
7 iy
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"upon the specific alternative se&ected. . As stated in question
17, these alternative programs will be discussed with DDT&E
personnel during the week of 17 February.

QUESTION: -

719, What are the quantltles of air superiority and ground
attack aircraft by type projected for the total force struc-
-ture during the 198057 X

’

ANSWER JFR
19. Attachments 1 and 2 outline the planned actlve and
reserve tactical fighter force structure for the early 1980s.

QUESTION:

20. What are the capabilities of the ANG and Reserves to
respond to deployment situations? Will we not depend on

these forces in a war in Europe?

ANSWER: ;

20. The Secretary of Defense, through the Secretary of the
Air Force and HQ USAF, announces a mobilization and provides
supplemental instructions. A 30 day alert notice is normally
provided; however, the reason for the mobilization may dictate
an alert of less than 30 days and gaining MAJCOM personnel
plans include such requirements and procedures. Historically, .
warning time has been sufficient to allow the 30 day alert.
Plans to insert the reserve forces in a war in Europe take
into account the delay inherent in mobilizing such forces.
After mobilization of these forces they will be used, in the
maln, in the air- to -ground role.

QUESTION:

1. 21. What is the modification program planned for the F-4E to

increase its air-to-ground capabilities and doesn't this
capability of the'F—éE force when added to the remainder of the
attack-capable forces provide sufficient air-to-ground capa-
bility in the 1980s?

- ANSWER:

21. The F54E modification program is oriented towards improving
survivability in the threat environment. Late model F-4Es

will be equipped with the following specialized ground attack
systems: Wild Weasel for defense suppression; EO data link

& i LI
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for standoff; and LORAN/PAVE TACK for an g;;erse weather,

24 hour precision guided munition (PGM) capability. These
F-4Es provide a unique tactical capability; however, by

1983 they will represent only 15 percent of the active force,

~ At present the active tactical fighter force is comprised
of four types of aircraft, the F-105, F-111, A-7, and F-4, all
having a  substantial ground attack capability. By 1983,
the active -force will be comprised of five types of aircraft,
the F-111, F-4, A-10, F-15, and F-16. Without a ground
attack capability in the F-16, only 70 percent of the active
force will be capable of performing the air-to-ground
mission. To retain an equivalent ground attack posture

.in the 1980s, the F-16 must be air-to-ground capable.
Further, in thls time frame, the only PGM capable aircraft
will be the aging F-4 and F-111, comprising approximately
25 percent of the active force.., Accordingly, the F-16
should also have a PGM capability.

QUESTION:
¥ 22, What are the life extension 11m1ts and llfe extension
. plans for the F-4E and A-7D?

ANSWER:

22. Structural modifications currently programmed for the
F-4E will provide a service life of approximately 4,000 hours.
Based on data from the ongoing structural integrity program,

it appears technically feasible to extend the life as high

as 8,000 hours. The requirement for and the cost effectiveness
of extending the service life to 8,000 hours or some inter-
mediate level is being evaluated. The service life of the

A-7 is estimated to be approximately 4,000 hours and no
extension is currently planned.

. QUESTION: .

23, What is the operatlonal relationship between the AWACS
and the F-167?

"QUESTION:

Ua24. What i{s the operational concept for employing the F-16
cooperatlvely with the F-15?
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AKSUER: : | .
23 and 24. Studies of F-16 interoperability with AWACS and
cooperative employment with the F-15 are ongoing. The results
of these initial efforts can be provided when completed.

QUESTION:

25. In view of the large numerical advantage of the Warsaw
Pact in air superiority aircraft, could a multi-mission F-16

‘ever be used in a ground attack role? If so, under what
.conditions? ‘

QUESTION:

'26. Should the entire 1980s projected F-16 prdcurement (6-10

- wgs) be multi-mission aircraft? What is the rationale that

supports the Air Force position, on this issue? Is there
objection by the Air Force to a program which envisions at
least the first 3 wings of F-16s configured as a basic air
combat fighters and any decision' on night/all weather attack
capability deferred until 1979-19807

ANSWER:

25 and 26. Air Force studies have shown that,-under many
plausible scenarios, the F-16 would indeed be used in an air-
to-ground role, The results of these studies indicate that,
with the introduction of the F-15 and F-16 into US and possibly
the Allied tactical fighter inventories, NATO may well achieve
local air superiority early in a conventional conflict with
the Warsaw Pact. In that case, F-10 aircraft initially used
for air-to-air combat would be shifted to support for ground
forces. "Thus, while an air-to-air only F-16 would enhance
chances of achieving air superiority, only a multi-mission
capable F-16 would provide the '"swing force' which permits
full exploitation of that achievement. In view of the present
and projected imbalance of NATO-Pact ground forces, NATO Air
Forces must contribute more than the mere neutralization of

- Pact tactical air. To do this, they must be provided with
aircraft that can effectively exploit that neutralization.

10

Studies conSidering short, intense conflict-scenarios have

“shown that the most effective employment of tactical-air

resources will be accomplished by the early employment of
ighter aircraft to provide combat air support for ground

units. Although the F-16 was designed as an air-to-air
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fighter, that design offers substantial -capabilities in the
ground-attack role, and the F-16 may well be called upon to

perform in that role before theater—W1do air superiority is
achieved. v

Ajr-to-air resources employable in only defensive roles are
.essentially reactive forces. An aircraft with multiple capa-
bilities provides the air commander with the capability to
take the initative and force the enemy to react. Another
consideration is that air-superiority can be gained by
methods other than aerial engagements. It may be desirable
to employ tactical air resources in the airfield attack
~rple which was so successful in the 1967 Israeli/Arab
conflict.. In that cace, the F-16 air-to-ground capability
would no longer be merely desirable but mandatory for the
aircraft to achieve its primary objective.

Finally, the F-16 is not envisioned as a "multi-mission"
~aircraft in the same manner as the F-111 in its conceptual
phase. Instead, it is being procured to provide a lower

cost complement to the F-15, capable of providing a flexible
response to a variety of postulated threat scenarios. For

- these reasons, as well as those pointed out in the response
-to question 21, the entire F-16 force should be air-to-ground
capable. A direct, visual ground attack capability, including
EO weapons delivery, is inherent to the F-16 air-to-air con-
figuration. The addition of radar ground map, which would
significantly enhance the F-16 interdiction and adverse
weather capabilities, can be incorporated into the display
'system for a relatively small increase in cost.

- QUESTION:

©'27. Can a multi-mission F-16 pllot maintain high air combat
proficiency in view of ground attack training requlrements

and flying time limitations?

ANSWER: E ' '

-27. Yes. The Air Force has recognized the problem of attempt-
~.ing to maintain mission ready status in several areas on limited
~ flying time. As a result, units are now assigned primary
‘Designed Operational Capabilities (DOCs) and secondary DOCs

11 R | . oo
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for training. For example, a unit would be assigned a
primary DOC in air-to-air and would train to mission ready
status in that area. The unit's secondary DOC would be
air-to-ground and training in this area would be accom-
plished to a mission capable status after the primary DOC
requirements were satisfied. From a mission capable status,
aircrews could be upgraded to mission ready in minimum time.
Furthermore, the F-16 ground attack training requirements
will be considerably less than in the past owing toc the incor-
poration of an automatic bombing system, similar to that of *
the A-7D, which provides greater accuracies and ecase of

operation.

2 Atch
1. Projected USAF Fighter/
«Attack Force Structure (Active) (
2. Projected USAF Fighter/
Attack Force Structure (Air
- Reserve Forces) (S)
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DIRECTOR OF DEFENSE RESEARCH AND ENGINEERING /
WASHINGTON, D. €. 2030t

2F

- 8 FEB 175,
' MEMORANDUM FOR Secretary of the Air Force
Secretary of the Navy ‘
4 T Chairman, Joint Chiefs of Staff
SR ——— : Assistant Secretary of Defense (Comptroller)

Assistant Secretary of Defense (Installation & Logistics)
Assistant Secretary of Defense (Program Analysis & Evaluation)

SUBJECT: DSARC Review of Air ‘Combat Fighter Program - Milestone II

The DSARC will meet on 6 February 1975 at 1400 in Room 1E801#7 to review
the Air Combat Fighter Program readiness to enter Full-Scale Development.
The agenda for the meeting is as follows:

. Item (1) - Air Force Presentatlon - 30 Minutes

The Air Force proposed program and plan for full-scale development
. of the Air Combat Fighter in accordance with the "For Coordination" draft

1~ DCP #143,
i e e e e S
o Item (21 - Test and Evaluation Report -
D/DDRS&E (T&E) evaluation of test results and proposed test plan as
. they relate to the decision to proceed to full-scale development.
Item . (3) - CAIG Report
Chairman of CAIG evaluation of Air Force cost estimates.
Item (4) ~ DSARC Discussion - 1 Hour
The Navy is 1nvited to send representatlvesfto participate in thls
meeting. ,
Please notify Mr. E. J. Nucci {X77266) Executive Secretary for DSARC
‘of the names and securlty clearances of personnel authorized to attend )
the meetlng.
, ‘ ' colm R.
cc: ASAF(R&D) ‘ .
) ASN (R&D) ‘ '
: %  D/DDRSE (TsE)
,'“) ‘ Chairman, CAIG .
. JCS-J5 — '
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DIRECTOR OF DEFENSE RESEARCH AND ENGINEERING -« -

26

MEMORANDUM FOR Secratary of the Air Force

Secretary of the Navy ~

*Chairman, Joint ‘Chiefs of staff

.Assistant Secretary of Defense (Comptroller)

Assistant Secretary of Defense (Installations & Logistics)
Assistant Sccretary of Defense (Program Analysis & Evaluation)

SUBJECT: DSARGC Review of 2ir Combat Fighter Program - Milestone IT

»

The DSARC Review of the Air Combat Fighter Program -~ Milestone II
scheduled for 6 February 1975 is hereby postponed until 11 February 1975
to provide additional time to review the "For Corment" draft DCP.

I 7
NIR

/ Malcolm R. LCarrie

cc:
ASAF (R&D)

ASN (R&D)
D/DDR&E {T&E}
Chairman, CAIG
JCS-J5
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AIR COMBAT FIGHTER

I. PROGRAM OVERVIEW:

o

Description: The Air Combat Fighter (ACF) program will develop an

operational version of the General Dynamics YF-16 Lightweight Fighter (LWF)
Prototype. Included are development of the airframe and radar, integration
of the Pratt & Whitney F-100 engine, and follow-on testing of the two YF-16
prototypes modified to a near-preproduction configuration.

F-16A/B CHARACTERISTICS

¥ORD

S '9;
CHARACTERISTIC F-16A F-16B /s 2
| d
WING SPAN (FT) 32.6 32.6 & s
LENGTH (FT) 48.0 48.0 O /
HEIGHT (FT) 16.4 16.4
WING AREA (FT%) 300 300
OPERATING WEIGHT BMPTY (LBS) 15,601 16,190
INTERNAL FUEL (LBS) 6,934 5,819
TAKEOFF WEIGHT* 22,535 22,009
ENGINE F100-PW-100 F100-PH-100
MAXIMUM THRUST (LBS)**" 23,840 23,840
INTERVEDIATE THRUST (LBS)** 14,630 14,630
T.0. THRUST/WEIGHT RATIO , 1.06 1.08
T.0. WING LOADING (LBS/FT?) oL 73.4
MAXIMM T.0. WEIGHT (LBS) 33,000 33,000
MAXIMUM EXTERNAL LOAD (LBS)%*%# 10,500 11,000
MAXIMUM SPEED - SEA LEVEL MACH 1.2 MACH 1.2
MAXIMM SPEED - ALTITUDE MACH 2.0 MACH 2.0

ATR-TO-AIR ARMAMENT 6 AIM-9s § M-61 6 AIM-9s § M-61

* Includcs full internal fuel, two AIM-9 missiles, and 500 rounds of ammunition.

*% Staci-, sea level, uninstalled.
*%k Wits tull internal fuel.

® Purpose: To develop an affordable, high performance air superiority
fighter aircraft that can be bought in the quantities required to alleviate
our present and forecast deficiency in numbers of fighter aircraft. The
ACF will be optimized for "dogfighting" to the degrce that it will have a
sign'i‘ficant air combat maneuvering advantage over the 1980-1990 threat

fighters. Further, it will provide a lower cost fighter choice to complement

the F-15 and open an avenue for possible force expansion within a constrained



budget.

® Cost: (Millions of then-year dollars)

FY75 FY76 FY7T FY77 FY78 FY79 FYRO ggmp TOTAL
RED 32,0 186.0 59.0 203.0 87.0 15.0 3.0 585.0
Procurement 277.4 876.7 1219.6 1314.2 1520.6 5208.5
Number of Aircraft 16 89 145 175 325 650

° Design-to-Cost Goals (FY75 S$M)
1

Avionics .75 (1000 Systems)

Radar .252 (1000 Systams) Cost included in Avionics
Arcraft  4.501 (650 Aircraft)

1. Flyaway Cost

2. Radar price only. Does not include installation, contractor

loading, and non-recurring costs.




PROPOSED SCHEDHILE

T FY 77 FY 78 FY 76 FY S0 | FY 8l
CY 76 cy7sz | cv7s cY 79 cyeolcysl|cys?
i 1 1 H ¥ T i i 1 Y H 1
CONTRACT REQUIREMENTS JAN SEP
@ OCT A e
P&W ~ | r
JAN  SEP-
DSARC DATES A A
[T1A 1118
DT&E DELIVERIES 11011 000080 010:010 BO1
{8 ACFT) '
‘ 39 145
PROCUREMENT DELIVERIES , _ O @
e BO 118/1223455566778 /i /| /
““/ 77 78 79 20
Fy
CY CUMULATIVE 601 1861  349] 528




I1I. PROGRAM PROPOSED BY AIR FORCE

® Proceed into Engineering Development:

- Continue flight test of LWF prototypes.

- Develop two prototype radars and fly-off in September 1975.

- Develop 8 preproduction F-16 aircraft for test and evaluation.
- Includes two multi-place models.

- $585.0M (then-year dollars)

Production Engine Long Lead Release Cctober 1976

- 20 Engines
- $40M
° DSARC IITA January 1977

- To request approval for $20M advanced funding for first 16
production aircraft.

BASED ON

- 27 aircraft flight test months on modified YF-16 prototypes.

- One aircraft flight test months on one preproduction aircraft.

° DSARC IIIB September 1977

- To request approval to commit the remaining $217.4 of $277.4
FY 77 funds for first aircraflt preduction option of 16 aircraft.

BASED ON

= 30 aircraft flight test months on modified YF-16 prototypes.

- 20 aircraft flight test months on five preproduction aircraft,

A - Static and fatigue tests.

First production delivery - August 1978 [

v

I0C first squadron - 1980

[+
GRS
&F ,
AL wff



I1I. BACKGROUND:
° Lightweight Fighter prototype program (DCP #120) initiated in
April 1972,
- To investigate promising advanced technology features and
design concepts.
- Determine feasibility and operational utility of highly
maneuverable lightweight, lower cost fighter aircraft.
- Two contractors selected to chign,rfébricate, and flight
test two prototypes.
- General Dynamics YF-16 completed 316 test flights {rom February
through December 1974.
- Northrop YF-17 compieted 278 test flights from June 74 through
— January 75,

o

DoD discussions with NATO consortium in mid-74,
- Consortium replacement requirements for their F-104 aircraft
similar to ACF,

- Consortium intended to reach a decision by September 74.

® DepSecDef commitment to Consortium on 11 July 74.
- USAY would make a source selection for the ACF by 1 January 75.
- ACF will enter USAF inventory and be deployed to Europe.
® USAF implemented ACF transition program in July 74. i
- Plamning, trade studies, analyses.
- Specification preparation.
A - Contractor preparaticn of proposals.

- Re-structured LWF program to provide greater emphasis on

operational factors.

° Radar RFP reieased in August 74,



- six  companies bid.
- Two contractors, Hughes and Westinghouse selected to build
competing systems.
¢ Proposal instructions for full scale development issued on 7
September 74.
- Proposals received on 1 November 74.
- Source selection board convened 1 December 74.
° Secretary of Air Force, on 13 January 75, announced that an
operational version of the YF-16 was most responsive to Air Force needs.
- SecDef and Secretary of Navy concurred that the F-16 selection

would result in no net cost increase to the Dol even if a variant of the

YF-17 were chosen by the Navy.




IV, 1SSUELS:
A. Is the requirement for the Air Combat Fightcr valid and will an
operational version of the YF-16 meet the requirement.

USAF Position

® Requirement supported by CASE I NATO scenario.

- Large scale aerial engagements (target rich environment),

- Heavy conmitment to close air support and local air superiority.
- Requires either a numerical superior: . or significant
qualitative advantage. v

F-16 to complement the F-15 in close-in action.

° F-16 will dominate FISHBED J.

° F-16 éup@rior to FLOGGIR.

F-16 persistence far exceeds Soviet aircraft.

0SD Position

Agree except to point out that the F-16 could meet the projected
threat with a less sophisticated avionics suite. Further, the F-16 ACM
performance could be improved with an attendant decreasc in cost (see issue J).

Recommendation

®  Avionics suite to be discussed in additional issue B relative to

missicn purpose and relation to programmed force.




B. Is the YF-16 ready for Full Scale Development?

USAF Position

o The YF-16 is ready for FSD,

- Flight test completed that addressed airworthiness, flutter,
stability and control, performance, handling qualities,
energy maneuverability, operational factors and air combat
manecuvering.

- USAF pilots flew 70 per cent of test missions,

- Test data used to establish ACF performance requirements
and goals and to identify improvements in the produqtion
aircraft,

08D (T&E) Position

o Agree with USAF (See attached T&E analysis).




C. Will the cost of the F-16 compare favorably to that of current
operational fighters?

USAF Position

o F-16 O&S costs below that of current fighter aircraft,
o F-16 average unit procurement below that of current fighters

except F-4,

Operating and Support Costs

F-16 F-4F F-15 F-111

USAT Istimate

$M/Squadron/Year 13.4 18, 7 17.9  27.6
MMH/FH (Direct & Indirect) 17 33,6 21 49,3

OSD CAIG Estimate

$M/Squadron/Year 16.1 22.9
MMH/FH (Direct & Indirect]) 19 33.6

NN
W
-
oo~
S5 ]
w
*
o

Average Unit Procurement Cost

F-16 F-4E F-15 =111

Number 650 812 729 473
Cost (FY75 § in Millions) 5.8 4,0 10,9 16,1

OSD Position {(See CAIG Report)

o CAIG estimates are slightly higher but generally proportional
to those of the USATF,
o F-15 O&S costs are 42%\ and the F-4E 399% above that of the F-16.
o The F-16 will not be as inexpensive to maintain, relative to the F-4E

»

and F-15, as originally envisioned.

° The F-16 mission should be constrained to air-to-air close comhat

with a fall-out visual air-to-ground capability,



o A threshold on O&S costs and/or incorporation of a ""people
threshold" would tend ’to make USAF more aware of the total cost
burden a%ad perhaps strive to decrease this cost,

o The ''people threshold' is preferred in that it is easy to measure
.additionally, the O&S costs are proportional to the number of personnel
required.

Recommendation,

o The USAF be directed to establish a goal and threshold for the

number of people, by wing, involved in the systermn operation and

maintenance of the ¥F-16.

® The DCP should be modified to reflect the following directien:

- The average cost of the avionics system; to include vendor
price, installation, contractor loading, and engineering change orders;
based on 650 systems in FY75 dollars shall absolutely not exceed $750X.
Equipment perforinance shall be reduced and/or equipment deleted to meet
this requirement. Further, avionics costs, broken down into the above
categories by item, shall be a special subject in every ACF Selected

Acauisition Report.
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D. What are the procurement (inventory) implications of the F-167

USAF Position

° long range force plan projects F-16 accquisition from a minimum

of six wings to as many as ten wings.

° The F-16 in some form will provide for long range force expansion

{from the current 22 wings to 25 1/2 wings,
0Sh Positicn
<]

Perhaps

Recomnendation

° Develop a configuration and cost which can provide for force

expansion.




11

E. What is the projected impact on the tactical force structure and
Air Force resources?

USAF Position,

o F-16 will establish a balanced force.

o F-16 additive to the force structure until 25} wings attained,

o After the total number of wings reaches 25{;, additional I*-16s
will replace F-~4s and the F-4s will go to the reserves.

o Significant savings are expected in O&S costs due Lo the lower
maintenance man-hours required for the F-16,

o Maintenance costs for later model F-4s in the reserve will be
decreased.

USAF TACYICLL AIR FORCES
ACTIVE UR

FY 81 FY 82 FY 83 FY 84 FY 85 ¥Y 86 FY 87 FY 83 FY §%

ry @
432 432 432 432 432 432 432 432 432 432
636 516 372 240 100 48 - - - -
120 240 384 528 668 726G 720 720 720 720
360 360 360 360 360 360 360 336 288 258
288 288 288 276 276 252 252 204 180 10¢
T - - - - 24 72 144 21e¢ 228
1e3o 1836 1ls3c 1838 1836 18386 1836 1838 1836 1i%0
OSD Position.
o Agree, with the following reservations,
~ The total number of wings has increased from 27 to 25%
in FY 80, the yecar after the first F~16s are dell wved,
- ETRBY
A ' /"fii‘r g
2 .
% 7
S |
. -~
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- F-16s are driving the F-4s out of the active inventory into
the reserves at a faster than previously planned rate. For example, last
year's EPA called for four vice one wing in FY85.

- F-4 transfer to reserve forces does not constitute a loss of
air-to-ground capability if ANG readily available.

Recormendaton

° Low visibility attack and ether F-4 mission capabilities should not

be duplicated by the ACF(F-16).
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F. Have Navy requirements for the NACF been accommodated?

USAF Position.

° A Navy request for quotation was released by the Air Force to the
two contractors,

® The technical submission was evaluated by the Navy and their pre-
liminary results forwarded to the Air Torce for consideration in the ACF
source selection process.

° On 13 January 1975, the Secretafy of the Navy concurred that the Air
Force F-16 selection would result in no net cost increase to the NoD even
if a variant of the YF-17 was chosen by the Navy for the NACF.

08D Position.

[+]

Agree, however, Navy requirements for mission performence and
equipment are not supported by OSD.

° It is unlikely that’a NACF program will proceed until the differences
are resolved.

° The projected NACF based on the Navy stated requirements is remote -
the Dé@Schef statement to the Camnon Tactical Air Power Sub-Committee in
1874,

Reconmendation

¢}

The Navy and OSD convene a working group to resolve the differences

which constitute the primary obstacles to the development of a NACF.

v,
v



14

H. Is a nuclear capability required in the ACF?

USATF Position,

o F-4 force currently comprises a significant portion of the
tactical force nuclear capability,

o F-15 and A-10 aircraft will not have a nuclear capability,

o Only one-third of force will be nuclear capable by 1984 if the
F-16 is not nuclear capable,

o Only provisions will be provided in F-16; however, aircraft
will be tested and certified during DT &E for centerline carriage.

o Controller components and pylon will not be procured for
production aircraft,

OSD Position,

o Agrec.

Recommendation,

o None,
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I. Is a radar guided missile capability required in the F-16?

USAT Position.

o F-16 will be at a significant disadvantage against the FLOGGER
in a beyo visual range engagement without a radar missile capability.
o Th. §-16 will have provisions only {space, power, cooling) for

a raday missile in the event this capability is required at a later time,

OSD Position,.

o It is not at all clear that the F-106 would be at a disadvantage
against FLOGGER without a radar missile, There is no historical
evidence that radar missile equipped fighters will generally yield 2
more effective force for air-to-air combat. In fact, the introduction
of air-to-air anti-radiation missiles will doubtless inhibit the free use

use of radar as an airborne acquisition system.

Recommendation

Make it clear that we have ample radar missile interceptors and that
additions to the inventory must be preceeded by a clear case as to return

on investment.
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J. What arc the prospects that the F-16 ACM performance advantage over
threat fighters will be maintained through the mid-eighties?

USAF Position

0SD Position

° The Soviets can field a superior figh' = in the under 20,000 pound/

$4.04 category by 1885 through mere applicatﬁ:i of state-of-the-art
technology coupled with a maﬁagement decision to:
- constrain the r15%1on purpose of an ACF .
- Discipline the developsr to higher T/W and wing loadings of about
60.
- Relax range and strength requirements.
° Such a maﬁagement decision by the Soviets would nulify the advantage
which was a goal of the LWF/ACF program.
° Consideration of such an occurrence has supported the 0SD alarm over
the weight growth thus far experienced in the F-16.
® Performance of the F-16 is critically effected by increased weight.
For example, testing determined that a 2000 pound increase in gross weight

. ; / m
caus‘eg : y )
/9 b

- A 19% increasc in time to clinb to 45000 feet. %
‘-

L
e

- An 11% incrgase in acceleration time {rom 0.9 to 1.6 Mach. S ,x
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- A 6.5% increase in cruise fuel flow.

lecommendation

® Restrain the mission orientation of the F-16 and institute a

program to lighten the airplane by at least 1000 pounds.
[¢]

Contractor incentive should be provided to cut weight.

All specifications for strength and fatigue 1ife should be reviewed.
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ADDITIONAL ISSUES NOT
ADDRESSED IN DCP
A, The reliability figures in the DCP (page 13, paragraph B) are not
directly comparable to those of the F-15,

USAF Position,

o The 2.9 and 1. 75 hours MTBEF figures are for complete system
hardware computed serially, This method of calculating MTDBF is
affected by every failurc.

o I'-15 MTEI is stated‘i'n termes of mission reliability, Thus,

a backup system could substitute for a prilnai'y without any affect on
MTBF,

OSD Posilion.

o MTBF figures should be consisteut to enable rapid comparisons.

Recommendation,
o Direct the USAF to provide DCP I-16 reliability data in the format

of »1‘.he F-15 DI,

o

\\’f;
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B. Is the proposed mission of the ACF consistent with the original

purpose of the program, (PA&E issue)

To be provided by PA&E
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C. Has sufficient reliability/maintainability been built into the F-16?

{CAIG Issue)

The following table compares CAIG estimates of fighter aircraft mainten-
ance-related cost and shows SPO/ASD estimates of ¥-16 maintainability,
ANNUAL SQUADRON

MAINTENANCE-RELATED CO5T

(FY 75 $ in Miilions)

¥-16
SPO/ASD CAIG F-4E F-15

Base-Level Maintenance $3.4M $3,4M  $4.6M $4.6M
Manpower
Depot Maintenance - $1,9M AM 52, 6M $3.,6M
Replenishment Spares $1.2M $1,3M  $1.8M $2.2M
Total $6.5M $7.1IM  $9.0M $10, 4M

The CAIG F-106 estimate -~ as well as the Air Force estimate -~
does not take into account the fact that the F~16 will deploy with a
radar system not yet oul of design competition, If the Air Force
encounters design -- and subsequently -~ operational problems with
the new radar, F-16 maintenance costs can be expected to rise to a
level higher than projected above, approaching current F-4E and expo.:
F-15 costs.

Although the initial goal during F-16 concept formulation was to

pﬁ'oduce a simple, austere, easily-maintained airvcraft, it appears that

L <_/ R {} ™
the currently planned ¥-16 configuration may not achieve that goal, /Q} Qa\
- ‘§1
g 7!
D 'r



21

For example, the radar the Air Force has chose;n for design competi-
tion will be a pulse doppler-type system. Since a Sparrow capability
is not contemplated for the F-16, it could be equipped with a simple,
off-the-shelf gun acquisition radar which would cost one-half as much
to buy and maintain as a pulse doppler radar,

In summary, the current OSD analysis suggests that the F-16 will
not be as inexpensive to maintain, relative to the F-4E and F-15, as
originally envisioned, Moreover, the planned complexity of the I'-16
avionics system may result in an aircraft that is not capable of rapid
turnaround and high sortie rates, The DSARC princ‘ipals should give
serious consideration during the DSARC II decision meeting to the
questions of F-16 configuration and its impact upon reliability/

maintainability.

4 gy’
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E. R&D funding budgeted in FY70 exceeds requirements. What should
be done with excess funés?
Background.
o $273M is budgeted for R&D in FY76.
o $186.0M is required in FY 76,

o $273M was a wag based on accommuodating funds for the F-17

if selected. Was known to be in excess at time,

Alternatives,

o Tell Congress only $186, 0M is required and to delete the
remainder,

o Reprogram into other elements.

-Vy%@:\/
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- OFFICE OF THE AS3ISTANT SECRETARY OF DEEENSE
WASHINGTON, D. C. 20301
February L, 1675

PROGRAM ANALYSIS
AND EVALUATION

MEMORANDUM FOR MR. SULLIVARN
THROUGH MR, CHRISTIE

SUBJECT: F-16 DSARC II Posiﬁion Recgmmendation‘v

I. Discussion Summary. The F-16 Configuration proposed by
the Air Force in the DCP for review by the DSARC is unac-
ceptable for the following reasons.

A. Contrary to SECDEE‘ PDM zuidance that the F-16 should
~ have "a minimum of sophistication in fire control and
~ weapon delivery systems.”

B. Greatly exceeds original IWF DCP DIC goals.

Unit Flyaway Cost (FY 75%, 650 A/C)

DIC Goal ICA Est. CAIG Est.
Flyavay $3.16M $h.bM $4.9oM
Avionics SIM . Qlipe 1.18Mm¢

* CFE + 10% ECO

C. Radar performance requirements do not take'into‘account

F-16 operation with AWACS and TACS or cooperative employ-
ment with the F-15.

- D. Extensive air-to-ground capability of proposed configura-
tion compromises air-to-air capability and adds to costs.

1. Additional structural and landing gear weight reduces
performance.

2. Increased radar, INS, computer and display specifica-
tions for high resclution ground map adds to cost
and complexity.

DECLASSIFIED

AUTHORITY Ld€ QA Rt con (0 /2513
BY i NLF DATE afuzlos
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3.

L.

Cost growth risk is increased,
planned force structure expansion from 22 to 25 1/3 wings.

Impact on reliability and MMH/FH would reduce F-16

sortie rate.

Night, all-weather and visual free fall/guided

weapon system ground attack training requirements

dilute primary mission air combat training.

Increased procurement of F-15s could become a viable

equal cost option to the F-16 program.

graph for the F-16/F-15 cost cross over points.

by force structure considerations.

l‘

3.

Primary ground attack alréraft ocutnumber primary
" air combat by more than 2/1 (1/1 Actlve) through
FY 85. .

The mission ratio of fighter escort to ground
attack varies historically from 1:1 to 2:1 when
alr superiority is contested.

Total Force primary night/all weather capability
‘actually 1ncreases assuming development of the
ATF,

Total Force Structure (EPA)*

Cost growth could threaten

See the attached

‘Extensive F-16 ground attack capability is unwarranted

Primary Primary Primary

FY Air Combatq Ground Attacks Night A1l Wx3
81 456  (456) 2064 (1272) 497 (ugr,—;
83 - 576  (576) 2058 (1248) Lo (ko7
85 86k (86k) 1878 (960) 485  (485)
87 110k (110k) 1644 (720) 527 (288)
89 1248 (1152) . 1692 (672) 605 (384)
* ' » FR R

* Active force in parentheses.: . T - e 325\
1. F-15, F-16 : - < =
2. A-10, A-7, F-L, F-111, ATF | e S
3. F-LE, F-111, ATF 2 Y
II. Alternatives. Alternative F-16 configurations which vary in

capability and cost are presented as "A" - an austere system,

"B" - the AF proposed system, and "C" - a compromise system.
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Avionics e
F-16 Configurations - . PR
A B c
Air-to-Air - : .
Radar/HUD/HDD ,
Lookup Rg (NM) ' 15 24 24
Lookdown Rg (w) 5 18 18
AIM-9/Gun Yes Yes Yes
AIM-T* o - No “Yes No
Data Link¥* Yes Yes Yes
Air-to-Ground
Direct Visual/HUD Yes Yes  Yes
Computed Ballistics No ~ Yes Yes
EO (HDD)/Iaser W/Yes = Yes Yes
Hi Res Grd Map o Yes No
Beacon/Offset No . Yes No
PAVE PENNY (Laser)* No Yes No
INS/ILS/TACAN Yes*¥* Yes . Yes¥#*
Penn Aids Yes Yes Yes
Nuclear Wiring No Yes Yes
- MMH/FH 16 19-20%%* 1
Potal Cost (CFE + ECO) $.78M 1.18M %.:9%}&
- $1.23Mee

Provisions
Lo accuracy INS
*%%  Full AIM-7 Capability.

-

:*

-]

. F-16 Configuration C represents a compromlse that allows all
proposed air-to-air systems except SPARROW and could be i
acceptable to all. Extensive ground attack capability-would
be deferred,

1. A nlght/allaweataer ground attack version of the F-16
could be procured after the initial 650 ACF F-16s are
in the inventory (FY 85).

2. Current all-weather ground attack capability is only
useful sgainst area targets. The technology of the early
1980s may provide more effective and less costly systems.

3. The aided visual ground attack capabilities of the F-15
and F-16 with Configuration C are excellent.

S (/\
i bl
b =
. 1 £
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. B. Firmly established and precisely qualified DIC goals
- should be established for the aircraft and avionics
package selected. These goals should be maintained at
the expense of air-to-ground capability and radar
detection range performance. ’ z

Configuration C DTC Goal Options ‘
Unit Flyaway, FY 75 $M, 650 A/C -

CAIG - ICA* :
Aircraft k.69 4. 45 4.10
Avionics .98 ST

6T

% Cost Estimates Include 10% ECO allowance

ITII. Recommendations.

A.

Support Configuration A as being most consistent with the
original purpose of the LWF/ACF program and SECDEF PDM
guidance. Configuration C can be supported as a compromise
position as it is consistent with a primary air combat
mission concept. . . ‘

Support the first 6 wings (650/432 UE) of F-16s as air combat
fighters with the follow-on buy as multi-mission aircraft.
Procurement of 3 '1/3 wings (350/240 UE) of F-16s as air combat

fighters could he supported as a compromise position which would

be consistent with the force structure expansion plan to in-
crease air superiority mission capability. The remaining 300
F-16s would be configured with multi-mission capability. The
follow-on buy would be treated as a separate future issue.

Select the lowest DTC goal practical based on the lowest
cost estimate with the ECO allowance being disallowed or
reduced. For example, the AF ICA estimate for Configura-
tion C would be $4.45M for the aircraft and $.75M for the
avionics. Eliminating the 10% ECO allowance would result
in DTIC goals of $4.1M and $.67M respectively. The case for
eliminating or reducing the ECO allowance would be based

& on an already developed engine, a well tested prototype
airframe, and a radar system based on the F-15s APG-63
technology. -

R
o N

M Robert J. Croteau N Ny
Enclosurd— : \\_Qm¢/x
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J EFFECTS OF F-16 COST VARIATION ON ~
GQUANTITY AT WHICH COST OF F-15 AND -
' F-16 0&S COSTS

T

Lo
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CHANGE* IN
R&D AND
PROCUREMENT
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WINGS OF AIRCRAFT WHERE F-l5 COST EQUAI.S F-16 COST

E
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%o 'NO COST GROWTH ASSUMED FOR F-15
‘o F-15 BUY BEGINS AT 750TH AIRCRAFT
‘o F-16 BUY BEGINS AT lGTH ATRCRAFT

- - 3
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NATIONAL ARCHIVES AND RECORDS ADMINISTRATION
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OFFICE OF THE DIRECTOR OF DEFENSE RESEARCH AND ENGINEERING
WASHINGTON, D. €. 20301 '

10 MAR 1975

MEMORANDUM FOR Director of Defense Research and Engineering.
Assistant Secretary of Defense (Comptroller)
Assistant Secretary of Defense (Installatmns
N and Logistics)
) Assistant Secretary of Defense (Program
Analysis and Evaluation)
Assistant Secretary of the Navy (Research and
. Development)
Assistant Secretary of the Air Force (Research
and Development)
Director of the Joint Staff, OJCS

\

SUBJECT: T&E Report of the ACF (F~16) DSARC II

(U) This ACF (F-16) T&E report supersedes my previous T&E reports -
~ of February 6, 1975 and January 31, 1975, This revision reflects
~ recent changes in the aircraft configuration and the FSD flight test
: schedule.

(U) I have reviewed the results of all tests to date and the Air Force
schedules of T&E to be accomplished prior to DSARC IIIA and IIIB,
As a result of the Air Force source selection announcement, my
comments deal only with the F=16 aircraft,

Flight Testing of Prototype YF-16 to Date:

a. (U) Prototype testing of the YF~16 was conducted from February

1974 to December 1974. Three hundred and thirty test missions were.
flown acquiring 417 flight hours. These missions were about equally
divided between the contractor, AFDT&E and IOT&E, Three AFFTC
pilots flew the AFDT&E and three AFTEC pilots conducted the IOT&E.
The flight test program was well structured and provided a determina-
tion of the ability of the YF-16 to meet goals stated in the LWF DCP
#120, dated November 1, 1972, Enclosure 1 gives information on actual

. performance achiecvements as determined by Air Force {light test, as
dontrasted with the prototype goals.
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b. (C) Significant discrepancies found requiring corrections are:
afterburner operation at high altitude/low airspeed, and excessive heat
buildup in the brakes and tires following landing rollout and taxi,

c. (C) Changes in design contemplated between the prototypes and
preproduction aircraft include: increased landing gear capacity, ex-
panded external stores capability, added tailhook, F=-100(3) production
engine with a jet fuel starter in lieu of the F~100(2) used in the proto-
types to date, recontoured nose and radome, multi-mode radar,. mis-
sionized avionics, deleted inlet blow~in-doors, a modified emergency
power unit, a ten-inch extension to the fuselage and an increase of 20
square feet of lifting surface,

- d. (U) Based on my review, I consider the YF-16 test program to
date and results achieved are fully adequate to support a decision to
proceed with engineer ing development.

Additional Testing Prior to DSARC IIIA (Long Lead):

* a., (U) DSARC IIA is planned for January 1977. During this period
approximately 27 aircraft flight test months will be carried on by the two
modified YF-16 prototypes at an expected rate of 15 sorties per month.
This represents an 18 test month reduction from that I reported in my
February 6, 1975 T&E Report. The 10-inch fuselage extension and
increase of 20 square feet of lifting surface prohibits the prototypes
from being aerodynamically similar to the pre-production aircraft, For
this reason, high angle of attack and stores testing cannot be flown on the
prototypes, Prototype modifications do include; F-100(3) engine, parts
of the missionized avionics suite, and deleted inlet blow~in~doors., The
following configuration changes will not be incorporated into the protetypes:
increased landing gear capacity, jet fuel starter, pnre-production radar,

a complete suite of missionized avionics, modified emergency power unit,
tailhook, a ten-inch extension to the fuselage and an increase of-20 square
feet of lifting surface. An empty aircraft gross weight increase of about
200 pounds will be incurred between the prototype and pre~production
articles, Testing on the pre-production aircraft will begin during this
period., One test month of flutter testing should be completed by DSARC
IIIA, Other testing includes: the escape system will be qualified to 600
knots at the Holloman AFB, N,M., sled track facility and the selected
brassboard radar will be flown five aircraft flight test mogths in an F-4
.aircraft, These test efforts will be performed by the contractor, AFFTC
(AFDT&E) and AFTEC (IOT&E). Flying will be about equally divided
between the participating agencies,

b. (U) The DSARC IIA will commit approximately $40M for aircraft
long lead items,

L
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¢. {U) 1 assess the test ‘progi{nl/lealding' to DSARC IIIA an acceptable
basis for long lead procur.ement if the program is successfully completed,

- Testing to be Accomphshed Between DSARC IIIA and IIIB (Production

Decmlon!.

a, (U) DSARC IIB is planned for September 1977. During the
period from IIIA to IIIB approximately 20 aircraft flight test months
on four pre-production aircraft will be flown, Testing to be completed
during this period includes: static loads (150%); inflight loads (100%);

‘fatigue (one lifetime); pre~production radar and avionics dernonstration;

performance/stability and control; high angle of attack evaluation; first
flights in a B model; and completion of an IOT&E of approximately six
aircraft flight test months. As with previous ACF testing, flying in
this period will be about equally divided between the CDT&E, AFDT&E
and IOT&E,

b. (U) Funding commitment at DSARC IIIB is estimated to be nearly-
$278M for the first aircraft production option of 16 aircraft,

~ c. (U) From the T&E viewpoint, test milestones as indicated in
Enclosure 2 should be successfully accomplishied prior to DSARC IIIB,
It is intended to incorporate the information of Enclosure 2 in the
DCP.

d. (U) An AFTEC evaluation of the IOT&E in the FSD is on-going

. as of this writing, I will provide a verbal report on the adequacy of the

IOT&E during the DSARC mee_ting.

Conclusions: Based on all of the above, I conclude: J_,

a. (U) T&E to date fully supports proceedmg with F-16 FSD& ) >

N *

b. (U) The FSD, with the DSARC IIIA and IIIB mﬂestmes listed
in Enclosure 2 appear capable of accomplishment,

c. (C) Modifications and additional testing is required to correct
afterburner light and brake/tire heat buildup deficiencies,

(2‘,) Re_fcommendation: If decision is made to proceed with F'SD, I recome
mend the Air Force be directed to place a high priority on the elimination
of afterburner light and brake/tire heat buildup discrepancies, In addition
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the Air Force should furnish, within 120-days after Secretary action,
to DD(T&E) for review and OSD an updated T&E Master Plan,
- ! bl
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LWF RFP RFP FOR COORDINATION
DCP REQUIRED DESIRED - ACF DCP , DEMONS,
7 Dtd Nov 1, 72 Dtd Sep 4, 74 Dtd Dec 26, 74 YF-16
Maximum Sustained
Turn Rage 1.2M, 30K
(°/sec) 7.8 6.3 6.8 6.3 7.2
(G) 5.2 4,2 4,5 4,2 4,8
Maximum Sustained
.Turn Rage 0,9M, 30K
(°/sec) 9.6 8.8 © 9,0 8.8 9.2
(G) 4,8 4.4 4,5 4,4 4,6
Accel Time 0.9M to | ? ‘ , ] % ok
L 6M at 30K (sec) 50 80 70 ~ 80 : 66
; ) J !
Maximum Full Controlled . : j : : ‘
G A 0.8M, 40K (G) 5.0 4,0 4,5 4,0 S 5,.0 50
Air Superiority Mission
Radius (NM) 500 500 600 500 648
Ferry Range (NM) None 2,200 i 2, 600 2,200 2,342
Air-to=Ground Mission , : |
Radius (NM) None 400 None 400 Not Demon
/RERATN | ;
/-‘ ?\ ; -

v
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OSD PROGRAM DECISION POINTS/
AF DEMONSTRAT ION MILESTONES

«” Milestone OSD
Event . Planned Actual Decision Point
‘A. Development Go-Ahead (DSARC II) =« =« =« = = = = = - - Mar 75
1. Prototype contract award Apr 72 Apr 72 :
2.\. Complete YJ 101 PPFRT Dec 73 Dec 73
3. . First Flight:
YF-16 ; Feb 74 Feb 74
YF-17 Jun 74 Jun 74
4. Complete Prototype Eval. Dec 74 Dec 74
5. Source Selection Jan 75 Jan 75
B. Long Lead Release (DSARC IITA) = == = = = = = = = = Jan 77
1. Complete radar flyoff Dec 75
2. First flight of preproduc-
tion aircraft Dec 76
3. Complete escape system
qualification ; Sep 76
. C. Production Release (DSARC III) =« = = = = = = = = = = Sep 77
g 1. Clear basic flight envelope Jun 77
2. Basic system flight demon. Aug 77
3. Static loads test (150%) July 77 .:
4, Inflight loads test (100%) Aug 77
5. Durability/component damage
tolerance (one lifetime) . Aug 77
6. Preproduction radar demon. Sep 77
7. Avionic integration flight
demon., . Sep 77
8. Performance/S&C/high AOA
complete Aug 77
9. First flight on B-model Aug 77
10. EMC test complete Jun 77
- 11, Lightning test complete Jun 77
12, Sufficient IOT&E Sep 77

Enclosure 2
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OFFICE OF YHE SECRETARY OF DEFENSE
WASHIRGTON, D.C. 20301

Lk pebrua ry 1975

VEMORANDUM FOR THE DSARC CHAIRMAN

SURJHCT: CAIG Review of the Air Combat Fighter Program

The Air Force appears to have pregrammed adeguate funds to complete
ale Development (FSD) although the present schedule makes it eppeer
will be considerable concurrency between FSD and production.

Fuil Se
there w
>
- Air Force and CAIG estimates of the procurement cost of 650 opera-
tionel aireraft are in close agreement, $4.7M vice §L.0M in FY 75 dollars
assuming no foreign military sales. Tho agreement masks significant,
offsetting differences in airframe manufactuvring labor and material cost
estimates., The largest difference in total unit cost is a 25% higher CAIG

‘avionics estimate.

- Although Air Force's procuresent estimate is reasonable, precently
programmed funds ere not adequate to meet the planned procurcmant schaduls.
For example, $380M above the amount in the present authorization request
will be required in FY 77 alone. In addition, the schedule reguires sub-
stantial comnitment of procurement funds prior to any significant flight
test/DSARC approval as presently scheduled by the Air Force.

~ Both Air Force and CAIG estimates show Pratt Whitney costs on the
F-100 engine at a level which will result in the contractor being at or
above ceiling for the initial three years on which options have been nesoti-
ated. It is believed a potential exists for additional contractor losses
in the production of this engine. Scme question exists on the validity
of F-100 cost actuals received to date. An audit now being conducted of
Pratt Whitney costs in procuring the ¥-100 for the F-15 aircraft by the
Air Force should shed considerable light on future costs of this engine.

- CAIG estimates of operating costs are 13% higher than the Air
Force's. Principal differences are due to the Air Force costs having
been projected on the basis of lower than current CSD/Air Staff planned
flying hours Tor the F-16. The Air Force also used training replacement
rates lower than present Air Torce practice, omitted pilot training costs
and the costs of training missiles, end assumed the F-16 will not receive
Psggrammed Depot Maintenance (FDM) at regular intervals,

CLASSIFIED by CATIG Chairman
DECLASSIFY on Docencer s1, 1921
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- ‘Commonality sludies carried out by both the Air Force tan
CATG indicate significant savings if the lavy buys a vari
as its VFAX. However, they also show the additicnal cost
to the Aﬁr Force relative fo the F-16 would outweigh the
savings associated with both Services buying the F-17 or
Results OJ these studies appear to justify the Air Force

e
with the ¥-16 at this time.

ACQU”“ImIOH CO3TS

misol? &; €(f A :
The'CAIG's Full Secsle Development .(FSD) cost estimat

the basic USAF estimate for airrrame and av-on*cs develop

shown below, the difference is offset by the USAF inclusi

managenent reserve in their totel f ks a result,

1 For TSD.
that the Air Force estimate i
development.

The CAIG's estinmate of average F-16 flyaway cos
than the USAF estimate (&h.9 versus $4.T7M unit cost for
costs. The Air ¥Forfe used
generally been accurats in the p=z
on comparisen to tl
F~15. At the present
the redar

:p"‘a -" = _,l

design still being coupsted, this difference m

n Ceo=t Estimates
75 8]

USAF

&  gpn Y

FSD  (15ac)

Procurement (650 ac) T
Airframe $1,2L9 2/
Propulsion 96k
Avionics 609
Armament/Other 1%5
Non-Recurring 1 o« 42
6 F3051  ($h.7)
Spares/Support ® $ 650

Program Costs 14243 $h,325 ]

]/ Includes $J,A ranagenent reserve.
g/ D'° 10% ECO's spreed back to cost elements.
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should provide sufficient ¢unu1vé to ﬂcccmnlloh

ts is slightly higher
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with the difference primarily due to a higher CAIG estimate of avicnics
a proprietary, RCA avionics model which has

=#t, while the CAIG based its estigate
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Air Poree and CATG ectimates of F-16 airframe cost a

are ve r\r (1(,«-(;

total. However, while these totals agree, considerable differences
exist between the CAIG and Air Force views of the
functional elemants. ﬁhg most outsianding of thf(o is the CAIG's 3%%
‘{fsetting Alr Force's

iigher estinate of manufacturing lober end the of

L¢s\ higher estimate of Lahexl.l cost.

metric models developed from strati

Both the CAIG and the /:r 01_: er

ad
=)
3
-2 §

or Tighter related aireralt. The CAIG model uses
and cowbro] surface area as principal ezpl?natnx, verisbles to attempt
to capture the manufacturing complexiily of a highly maneuverable, dog-

fight aircraft.

model are exceptionally good approxims Llons of the
of the aircraft in the data base. Also, its manufacturing labor estimate
of 6.9 manhours per pound of &irframe structure for the F-16 at unit 100
is corroborated by & 7.2 hour/lb estimate derived using the goverallzed

RAND airframe model,

the Air Force mcdel,

cost of individual

timate labor ecosts using para-
sawplL' of high speed fighters

thrust to weight ratio

As shown in Appandix A, calculated manhours with the

actual hours of each

This compares to a 4.7 hour/lb flgure derived using

The manuvfacturing labor cost difference Ys almost offset by the
Air Force's significantly higher estimate of material costs as shown in
the following table:

F-16 Airframe Uait Cost Compariscn

(Keof Y 75 )

USAF
Manufacturing Labor $ 579
Material 1,12k
Engineering 138
Tooling 80
Airframe $1,922

CAIG

$ 786
805
134
164

$1,890

Both material estimates are projections of actual cost experience in

fabricating the YF-16.

955 improvement slope assumption while the CAIG used 89%%.
speaking estimators have used 85-907 for materials depending upon such
Tactors as per cent of titanium and other exotic metals, commonality,

and complexity.) The Air Force's argument for 95% on the F-16 is an
interesting one. It maintains that present uncertainties and distortions
in the markets in which airframe materials, purchased parts and purchased
equipment must be procured do not juslify any greater assumption of unit
material cost reductions at increased production guantities. It points
to the longer lead times and general difficulties associated with pro-
curing castings and forgings, bearings, valves, regulators, actuators,

) : gererpmpeTE L b
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The Alr Force used an extremely conservative
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| k'(‘ etc. While some of these problems of finding and maintaining vendors
may disappear whea inflation eases, it maintains there will be some
perranent dislocations in these mprkets which will reduce material
learniug. However, this grim view of the future wovld not uniguely
impaet ¥=-16 zeguisition costs but would correspondingly drive up the
costs of 21l aircraft programs. For exemple, preojecting F-15 cosis
under the same reduced material learning assumpiicn would add about
$1%B to the funds reguired to complete that proeurement. Although
recognizing the possibility of such an altered unit cost reduction
pattern, the CAIG has chosen not to revise its estimating procedure
until more evidence is available of the permenence of present market
distortions and more data indicating their impact on cost.

The propulsion estimates reflect lower F-100 costs (6-79) than
the estimates made for the Qctober 1875 P-15 DSARC, with the reduction
duve to the increzsed production efficiency &and overhead sharing for
the combined F-15/F-16 program. Poth estimates also indicate that
Pratt & Whitney (P2W) will reeslize litlle or no profit for the initial
three year production opition period. The Air Force estimates that
engine costs will be at ceiling, and under the regotiated contract ;
structure, FaW will realize about 3% profit. (The negotiated contract
with PéW is based on a 127 profit rate with the ceiling set at 1259 of
target cost and a 70/30 share ratio.) Under that contract structure,
the CAIG estimates that actual costs will be over ceiling and potential
Pel losses will be around $10-$15M for the three year option pericd.

There is still considerable uncertainty about the reported P&W
costs which the Air Force used in making its propulsion estimate. At
the request of the CAIG the Air Force has initiated an audit of the P&V
Cost Information Reports (CIR) submitted on the engines delivered to
date. The results of the audit have not been reported to the CAIG but
should prove useful in reducing the uncertainty on F-100 costs and,

» also increase the credibility of future engine estimates,

_ The detailed CAIG analysis.of acquisiﬁion costs is attached as
Appendix A. :

PRODUCTION SCHEDULE

The negotiated procurement schedule with General Dynamics calls for
the -obligation of $h60M for the first_3h producticn vehicles in FY 77.

F-16 Procurerent Schedule 1/

(Quantity/ii of Uhen Year §)
| e o0t 8 79 80 8L T0TAL
| 4 34 /$L60M 112/§1108  155/¢1307M  179/$1M10M - 170/$1331M  650/$3615:
Y :
§

y FY 77-79 is present contract oplion period

e S




This ambitious procurement schedule precenls several problems for DOD
Managements

, - The present FY 77 authorization request contains only §72M
based on an 05D estimate of long-lead engine procurement reguirements
vhen it was believed the first sir vehicle procurement would te in FY

78.

- FY 77 procurement vould mean obligation of $4601 prior to
any significant flight test as the first FSD aireraft will not be
delivered until the fall of 1976, '

- Air Force commitment to FY 77 procurement prior to significant
flight test and the DSARC III as presently scheduled by the Air Force.
(DSARC III is presently scheduled for October-liovesber 1977.)

OFPERATING AND SUPPORT COSTS

In our view, the Air Force underestimated the Operating and
Support Cost impact of the F-16, omitting certain relevant costs
and underestimating others. The table below compares CAIG and P-16

ot SIO/%SD best estimates of F-16 squadron and 15 year full force operat-
ing and support costs. The estimates are in constant FY 75 $ and reflect
current (Jan 75) FOL rates.
ACTIVE SQUADRON/15 YEAR OPERATILG COSTS .
) CAIG
CAIG SPO/ASD ABOVE SPO/ASD -

Annval Active Squadron

Operating Costs $16.1M $1h.2M 13%
15 Year Full Force Oper= '

ating Cost (16 pctive; :

3 CCT Squadrons) $5,293M $L, Lh62u 19%
The differences between CAIG and SPO/ASD cost estimates are discussed
below: : ;

(1) The CAIG and SPO/ASD estimates assume different operating
aircraft and peacetime and wartime utilization rate assumptions.
The following table displeys these different asswinptions and conpares
them to F-15 program parameters.
Y
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(O VWing Deployment)

-

P16
F-15 CAIG '

Eguipnent

Force Aeft (UE) L32 432 432

Treining Acft (CCT) 108 108 78

Pipeline 5k ' 5 - 51

Attrition Reserve 135 135 _89

Total 729 729 650

Utilization :

Peacetime FH/Acft 330 330 300

Wartime FH/Acft 696 a/ 6% 2/ €00 a/

E/’ Used only to czleculete base-level maintenance manpower require-
ments. Ensures squadron has manpover to respond to wartime
sortie requirements'.

The program naram°ters used in the CAIG estimate are consistent
yvith current 0SD/HQ USAF planning zct es, Operating sircraft levels
veed by the CAIG (540 bd and CCT aircraft) equate 1o & 6 wing deployment
end reguire a buy of 729 aireraft to support it. The Air Force planned buy
ig 650 aircraft. (The procurement of 79 additional atirition aircraft
would add about $.3B-$.UB to F-16 acquisition costs.)

In the CAIC meeting on 16 January 1975 the Air Force acknowledged
that the program paeramslers used by the CAIG were correet and that the
650 aircraft buy would rot provide sufficient training and advanced
attrition eircraft to support a 6 wing deployment.

ficantly lower than previous Air Force estlnatos and did not 1nc1ude the
cecst of pilot training instruction. The CAIG estirate is based on past

.replacement rates and includes pilet instruction costs.

5 (3) Training nmissile costs are not in the SFO estimate; the
CAIG estimate includes these costs as they represent a reel cost to the
Air Force of owning and cperating the F-16.

() The SPO/ASD estimate assumes that the F-16 will not receive
Programmed Depot Maintenance (Fi.) at regular intervals, This.assumption
is inconsistent with previous Air Force practice, For example, even

hough there was originally no plan for A-10 F{, the Air Force now plans
to schedule the sireraft into the depot every L ronths. It is unlikely
any better scheduling will result for the F- 1‘, rarticularly since it

is. a high performance fighter that will need pericdic examination for
strucunral fatigue. . The CAIG estinate includes ¥DM cosis.
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The table below shews the magnitude of these cost differencess
COST DITTERERCES
(FY 75 §in L Jl't'")
.§£Q[£§2 CATG Rifference '
Annual Active Squadron Cost $14.188 $16,112 $1.745 ‘
. . Flying Hours - 4.k80
. Training +,800
. ‘Training } lissiles +, 31
. Depot Maintenance +.320
. Other Adjustments +,012
$16.112

In summary, CAIG cost projections more closely approximate down-
streamn ?—16 0&S costs as they include eslimates of additional costs
that ihe F-16 force can reasonzbly be expected to incur during its oper-

ating 11fet1m~.

TACTICAL FICHTER COST/MATNTATHARILITY COMPARTSON

The table below compares CAIG operating and support cost estimates
for active force F-16, F-UE and F-15 squadrons.

Operating and Support Costs ; % Above
Per Sauadron per Year F-16

(FY 75 $ in Millions)

F-15 $22.7 L2
- F-LE ' $22.3 3%
F-16 $16.1 . ¥

Ain examination of these cost differences reveals that about 709 of
the difference telween F-16 and F-hE/F-lS costs is attributsble to reduced
operational and training costs for the F-16. Examples of these reductions
are: \

“
(1) Reduced FOL consumption (1 F-16 engine vs. 2 engines in
F—hE and F-15); and

(2) Redueed aircrew costs (1 pilot in F-16 vs. 2 a
merbers in the ¥- Li). :
(i# pr?—rrh\’ﬁhtlﬂgna
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307 of the cost differcnce is related to ajrcraft maintainability.

The following table compsres Pf]G estimates of fighter aircraft meinten-
"na@—related codb and show UEQ/“ I estimates for ths P-16.
ANUATL, SGQUADRON
MATITENA C?-RS'K“ED COsT
(FY 75 & in '
ro16
SFO/AST CAZG LRl F-15
Fase-Level Maintenance
Ia“ower $3.4 3.k gL .6 $k .6
Depot Mainterance $1.9 2.4 £9.6 - $3.6
Replenishment Spares $1.2 1.3 $1.5 $2.2
Total $6.5 ol ) $9.0 $10.L )

The CAIG F-16 estimate -- as well as the Air Force estimate --
does not take into account the fact that the F-16 will deploy with a
radar system not yet out of design competition. If the Air Force
encounters design -- and subsequently -- operat;o:aT protl ens with
the new redar, I'-16 maintenance costs can be expected to rise 1o a
level higher than projected above, approaching current F-LE and expected
F~15 costs,

Although the initial goal during F-16 concept formulation was to
produce a simple, austere, easily-maintained aircraft, it dppears that
the currently planned F-16 configuration may not achieve that goal.

For example, the radar the Air Force has chosen for design competition
will be a pulse doppler-type system. By incorporeting a CW illuminator
into the F-16 avionics package at a cost of about &50,000K per aircraft,
the F-16 would have & Sparrow-firing capatility. Current Sperrow-
firing systems in the F-LE and F-15 show high maintenance costs., If

no Sparrow capability were contemwplated for the F-16, it could be
equipped with a simple, off-the-shelf gun acquisition radar which would
cost one-half as much to buy and maintain as a pulse doppler radar.

In summary, the CAIG analysis sucgests that the F-26 will not te
as inexpensive to maintain, relative to the F-LE &nd F-15, as originally
envisioned, Moreover, the planned complexity of the FP-16 avionics system
may seriously degrade the aircraft's rapid turnarcund and high sortie
reate capability. The DSARC principals should give serious consideration
during the DSARC II decision meeting to the questicns of F-16 configura-
tion and its impact upon reliability/maintainability.
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P16 WARRANTY PROGRAM

Despite the growth in complexity of the F-16 avicnie system, the
Air Force appears ito be emphasizing the re]i%tility/unintainability of
the F-16 and rcalizes

the neced to hold dcwn ¥F-16 support costs. In an
attempt to achieve reduced costs, the Air Force plans to implement &
Reliavility Improvemernt Warranty (BIW) program for the F-16. This
program establishes F goals for major aircraft subsystems (for
example, the inertial navigation unit) and provides incentives to

the controctor il these NTEF goals are achieved. The RIW program
represents a- significant step forward in the drive to improve system
rerformance and lower mgintcenance and support costs. The Air Force
is to be congratulated for this new initiative.

However, the RIW impact on F~16 program costs will not te known
until after the aircraft enters_ the active inventory s the warranty

provisions are applied to operational aircraft performance., Thus, there

is no real incentive program today to preclude 045 cost growth during
full scale development; warranty provisions will be revised as needed
to apply te the final produetion configuration aircraft.

Although the RIW program represents sound planning on the pari

of the Air Force, it is too early to evaluate its effectiveness in
holding down 0&S costs.

DESIGH-TO-COST (DIC)

A comparicon of the Air Force current estimate of the ACF compared
to the DTIC goal contained in DCP # 120 is shown below (average cost for
300 aircraft in FY 72 $):

DCP 120 AF F-16 Estimate 1/

Airframe $1.7M $2.3M
Propulsion .8 3.2
Avionies A .8
GFE/Other R % 5
33. 04 o4

l/' The Mir Force's 107 Management Reserve (ECO) has been allocated to
the individual subsystems.

The increase in airframe structure size (155 by weight) over that
described in DCP # 120 plus the slight additional ccsts for the 68 two-
seat versions account for some of the increase in airframe cost. It
does not account, however, for the total ¢.C increase which is at least
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tial c;i;n te in the DOP. The propulsion incrcase
§1t10n of actual P-100 englne cozts in 1973. The
12 to the ((l"alﬂ"l'f‘ ble expans ion . of the avionics
¥

parlly due to a low ini
reflects lack of rcc EX
avionics incrcase 1§ di

pﬁckﬂge/SCOp{ for %rrs rogram beyond the eriginal $h50K goal set in
ICP #f 120. &4 revised DIC goal which would reflect the airframe and

'-ropulsio” increases but not the avionics package expansion and also
rerove the 109 management reserve in +h° Alr Force estimate would be
$3.84 for 300 aiveraft in FY 72 §, or $3.9: for 650 aireraft in FY 75 §
(compared to the Air Torce most likely flyaway estimate of $li.TM). For
better use in monitoring program progress, ’he BIC goal °houlu protably .
include a zpecified improvement slope as well as a pdint estimate for
650 aireraft. :

Possible Commonality Savings with a Nevy ACE

In order to determine the possible development and production ccst
savings that could be realized Ly combining the Air Force and Navy ACH
programs, the Air Foree and the CAIG conducted independent assessments
of various F-l6/F-17/VFAX alternatives. Both studies reached similar
conclusions, viz., the cost to the government of the Air Force procuring
the F-1€ and the Navy procuring any of the F'16/F-17/V?AX candidates,
is less than the cost to the government of forecing the Air Force to
reverse its ACF selection to the F-17 in order to achieve possible
commonality savings from a joint Air Forc;/l!avy buy of F-17's. (%he
CAIG analysis is attached as Appendix B.)

(/}n:d:‘:ti:\ /\: : /)» LA L‘_B("A ;,_‘
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Milton A. Margolis
Chairman
OSD Cost Analysis Improvement Group
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Assumpticns/Ground Rules:

- All costs-adjusted to FY 75 3
= 15 F8D agirereft with 12 to i=c
- 650 production aircraft wizr
- AMFR weights: one seat
two seat
~ maximum velocity: 1135 Kva.

i ic 1.11 up avionies suites
being two seat aircraft

Full Scale Davelopment

Airframe: The direct labor cosis snd rmaterials costs were estimated

for the 15 ASD aircraft as in the production phase described in the next
section. The engineering and toolizz costs were estimated using the
1971 RAND airframe model, with Genarsl Dynamics (GD) rates applied to
the estimated manhours. Develgpomeat suzport was also based on the RAND
model. As the model estimates thess costs in FY TO $, the ASD R&D es-
calation rate (45%) was used to escalate the development support esti-
mate to FY 75 §. B e

In estimating Flight Test Operations, results using the RAND model
wvere found to be questionable. To overcome this problem, the CAIG
stratified the RAND data and considsred only aircraft whose maximum
velocity exceeded 1000 knots. A CER was then developed as a function
of airframe weight which indicated tzat F-16 flight tests (including
POL costs and rental of test facilities) should cost $28.5M in FY 70 $.
The ASD escalation rate was adjustedi to reflect the dramatic increase
in POL costs (11¢/gallon to 37.5¢/zallon) since FY 70. This resulted
in a 65% escalation rate which was then applied to the FY 7O $ figuré
calculated above.

The cost elements were then ccrrinad, and GD's C%A rate and a 10%
profit rate were than applied to ths toial.

F-16 Airframe Development Estimate

(M of FY 75 3) , X
Materials 2 § 20,94
Manufacturing Labor 45.9
Enaincering 72.8
Tooling 67.3
Development Support §g°g
i t Ops K
% Flight Test Op IS
GeA (0.19) $ 28,0
Profxt (10%) 37.0;
TOTAL S373. 1%
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Propulzion: The reeurring costs for the 1T F-100 eagines 1o be
wnaed in ESD 1 > gzolsaied as in the productiion estimates G2scCridel iaver.
“ . . 5 £ ey s - S - R T LS e 5 I P —r ] L o
This estizate (3%1.511) was corbined with the contraclorig-egci.gle ol

A atn R = Qi e o ey P P S AL
ASD's -eatinate of non-recurring costs ‘,fD.t).~;)

support costs ($le.2M), ant
for a total propulsici estinate of Q52.2l.

Avionies: The CATG eztimated F-16 avionics development costs by .
analog with the F-15 development costs. In the latter program, the
non-recurring costs plus 15 shipsets of eguipment was $298M in FY T3 $.
Adjusting this for escalation (21%),5140.8M was calculated as the F-16
avionics development costs in FY 75 §. -

Table 1 is a comparison with the ASD developuent cost estimate (the

USAF estimate of $20.EM for AGE/Data/training costs was added to the airframe
estimates in both columns):

TABLE 1

F-16 FSD Cost Commarison 4

USAF CAIG Difference

Airframe $367.3M $392, 7t Both are based on the
RMID model, CAIC uced
higher escalation factor
to account for POL ircreas
in flight ons.

Propulsion $ 46,0M § 52.2M CAIG enaine estimate is af
o ceilina,

Avionics $105,91 : $140,8M ASD used RCA price model:
' CARIG used F-15 data

Manaaement Reserve $ 65.0M ~ -

TOTAL $584,2M $586.7M
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Production Estimate

-

Airframe: In order to capture the manufacturing complexity of
' highIJ-EE" ple, high speed dogfight aireraft, the CAIG develcped

a new model to estimaete manufacturing manhours. The data base con-
sisted of the high ed Century Series fighters (F-101, F-104, P-1C5,
F-106), the F-l and P-111. Tne T-38, although it is slow speed
trainer (750 kts), was included to capture Northrop manufacturing
expercince as well as lhe maneuverability characteristics inheyent in a
supersonic trainer. The airecraft characteristics of the data base

are ‘listed below:

53

el o

Aircraft Characteristics

AMPR Max Max Desian Take-off Wino

Weiaht Velocity Thrust (T) Meiaht (V) Area (WA)
Aircraft  (Tbs) (knots) (1hs) (1ks) (fte)
F-101 13,146 8213 o 30, 0K 48,0K 368
F-104 7,854 1,150 17.%K 22.1K 106
F-105 19,439 1,195 24,5K 47,0k i 385
F-106 14,805 1153 24 5K 34,2K \ 698
F-4 17,320 a0 35,8K 53.8K 53n
F-111 32,458 ¥,262 37,.0K 92.7K 525
T-38. 5,346 750 7K 1N.7K 170
F-16 9,197 1,135 23.8K 207K 280
F=17 11,431 %135 28,.8K 24.7K 350

The CAIG theorized that maneuverability in a fighter is a function
of both excess energy (engine thrust minus air vehicle weight) and control
surface area (using wing area as a surrogate for control area).  We attempted
to develop a CER which makes explicit the impact of these variables on cost
and possible trade-offs between them in developing egual cost configuraticns.
Table 2 descrites the CER adopted by the CAIG as the best predictor, a
function of thrust-to-weight ration and wing area. The CER provides
an estimate of manufacturing manhours per pound for the one-hundredih
airframe. The CAIG applied a Tk% slope to the meodel's output for the
first 107 aircraft and then flattened the slupe to 805, a break in learning
proposed by GD as it is at the 107th unit where the production rate reacies
10 aircraft per month and then inereases more slowly under a "constant
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tion of M"anufacturing Manhours/Pound CFP

Ly un)

— e =5

Thirust X Wino Area (W Unit 100 Manhours/

Pircraft 70 Veight Pound of A“PP Weicht (Source)
F-107 230 5.6 (rwr)
F-104 150 6.0 (arep)
F-105 201 6.0 (rrp)
F-106 500 8.0 RAND)
F-d 352 7.4 (pArn)
F-111 210 6.2 {Phﬂn\
T-38 N2 4.5 RARD)
F-14 560 8.2 (RAKD)

cER

Ty WA) a
T100 Hours/1b= ,692 (W
RZ = ,938
Degrees of Freedom = 6
Actual Calculated 1/ Percent

Aircraft Manhours/1b Manhours/1h Difference
F-10 5.6 6.0 o7
F-104 5.0 See -4

"F-105 6.0 5.1 45
F-106 8.0 8.2 -3
F-4 7.4 7.1 +3
F-111 6.2 5.8 +7
T-38 4.5 4.5 0
F"14 8.2 8.4 -2
F-16 A 6,809
F"]7 e 7057

ASD CER: Tyqq Hours/1b = .44 (AR Wt) +15 (rax v) =199
F-16 4.74
F-17 4,91
SR

1/ The F-15 is considerahly bevond (Fns)

the rance of the data base insofar 25

x 3 - vy el 2 e
thrust to weioht ratio is concerned; (2.F vice 2,1) and the rodel ov

3 & e Y ‘
the reauired ranhours “or the 100th unit,at least as now projocted v I

CAIG and the Air Force,
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work force” expansion of production capability. RQuality control hours were
3 . o £ » fe vy 13 ww ey < v -
estimated as 13% of manutacturiig hourg (1ndu€ir3 avera ”).

Materials costs were estimabted by using the material costs for the

two prototype aircralt (reported in the GD pl"(._‘.\u:’;z-]) and projecting these cost

on an 895 cost-improvemsnt slope, based on the GD experience.

Enginsering and t-C;-Oljna hours were estimaied UblliZlh“ the RAMD nmodel
L o
C‘qu{’.i-'i 181411

The GD 1 A‘

ES plied by the Air Force and are displ ayed in the
following table (

5
&

&

\n(D

Waoce Rate/Hour lverhead Rate

Factory Labor £.5.57 138,.5%
Quality Control 6.48 - 138.5%
Encineering 1/ by . 1047
Tooling 1/ 6.38 141%

FSN Production

GEA < 9.3% 6.9%
Profit 1% 10%

1/ $.20 was also added to the enoineerina rate and $1.70 to the
tooling rate to account for materials.

Table 3 displays the CAIG airframe estimate and compares it to the
RAND model output and also to the USAF estimate.
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TASLE 3

F-1¢6 Afrframe Comnarison 1/

Ny e

RAD CALG RAMD - CATE UStF &/
Mfa/0OC $ 526,.€M $ 511.2M $ 15.4M $ ?76;3”
Mat'} 454.2 523.4 -69.2 730.9
Ena ©7.0 87.0 10.0 89.7
Tool 94,2 106.8 -12.F 52.3
$1172.01 31,228.5M 6.44 $1,249.20
1/ w/GiA/Profit
2/ Includes $15.2M GFE
Methodoloay
CATG USAF
Mfq/0C Used new fichter CER based ~ Used CFP based on A'PR weicht
on thrust-to-weicht ratio, and velocity. TlOO = 2,7 hrs/lbs,
and wina control surface area, 77% slope,
Used GD rates. T1n = 6.9 ‘
hours/1b, 74% slope to unit
107, then 80% thereafter,
Mat'l Used prototvpe actuals with 'sed prototype actuals adiusted
89% slope. Ty = $180/1b for scrap, and 95% slope.
TT = $141/1b,
Ena/Too) Used RAND model and GD rates.  lsed RAMD model with downward
. adjustments for prototyne ex-
perience,
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ies withh an L, curve, 1h»: slope PZW asserts

24 X « 75 ¢
it is c,(,p'fz CAIG spread an uz:repo"t“ $O0M PEM loss on
U}fa € eligines 1in calculating its start point. Tadble U is a corperiscs
of the contractor, Air Force, RAND, and CAIG propulsion estimates.
TAULF 4
j F-16_Encine Fstimates

(M of FY 75 §)

F-100 oy RAMD USAF 1/ CAIG 2/
d (780 Engines) - $1.15M 81,370 $1.3401 ‘ $1.500M

based on  projectine Price based on F-15
proposal  on JT=-9D exnerience with losses
& CIR exrerience included in. CAIG

\_ _ estimate,

1/ $1.349M is the Mir Force estimate without proorammed FCN allowance
wh1ch would raise the number to 41,484,

2/ The CAIG estimate indicates notent1a] PN 1oss of $12M durina the
option neriod.

F-100 Methodnloav :
USAF CATG
Estimated lator and materials Spread $90M loss over CIPR data for
based on experience for first first 3N° enaines and proiected
66 enaines. Apnlied overhead at 80% {corsistent with F-15 DSARC
and profit rates by vear. Initial methodoloay)

slope of 94%, with break
to 207 after production expands
to accormodate both F-15 and F-16,
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Avionicss Table 5 1ists the weights of the F-16 avionics package:

e

TAPLE &
? (Avionics Veichts (1ks)
F-1€
3 Fire control Subsysten
j
Radar 200
. , , HID 65
i : HDD Ae
f HUD Carera 5 :
Computer 27
: INS a0
y Stores Mgt 9
4 | 07
; g Communications/'lavication Aids
UHF Radio A 9
VHF Radio 9
. Intercom 5
f IFF 2
: Secure Voice 18
: Secure IFF 1N
i TACAN 2
ILS/VOR 11
RRES
Penatration Aids
PAHY 54
4 y ECHM Pod Control 3
Interference Rlanker 5
i €2
" Other . 31
Total 610
a\ i
Installation Weiaht zon
N 4
}wr\gswcr\r“:vr:::
Cadi i LT it Bttt A
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The CAIG used the current F-15 experience to eatimote the F-1€ avio

'
A 3~} 3 S +h N ot 3 a end tho aadd 1
The F-10 weigzhis used in the computations end the estimated cosis are cs

followus (averege unit costs for 650 aircraft in FY 75 §):-
3 ' CAIC F-16 Avionics Estimate
oE 1/ GrE
Fire Control 397 lbs 5 1lbs
'] $923 K $9 K
Conventional Avionics 66 1bs 1h2 1bs
$ 88 K $1k2 K
Installation Weight 200 1bs
$17 K
1/ CFE loed factor (material overhead, G&A, and profit) was 28.2%
A
Below is a comparison with the Air Force estimate.
F-16 Avionies Comparison
USAF CAIG
) $553.9M $T64 I
.852M per a/c without 107 ECO ($1.176M per a/c)
i .935M per afc with ECO spread
1
Non-Recurrinz: The Air Force estimate of $L42M for non-recurring costs
F-16 production was accepted by the CAIG.
Spares and Support: The Air Force F-16. factor of 22.5% of flyaway costs
X4 was used in the CAIG estimate.
3 AN
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Appendix B

COMMONALTTY STUNY

Six program alternatives were structured to evaluate the impact of
Jife cycle costs of pessible proovam dacisions by the Air Force, Four
of the Proovam Alternatives assume the Air Force develops and procures the
single turtofan aircraft, the F-16, while the remainino two. Proaram
Alternatives are based on the develenwent and procurerment of the twin turbo-
jet fighter, the F-17, by the Air Force.

Program Alternative 1 assumes the Afr Force selects F-16 as their
fichter vhile the Navy develons a derivative of the F=16, called the 1601,
a stretched version of the F-1F which ircorporates more internal fuel and
the F=100 ennine but does net accommodate the Mavy's avienics packace, At
a minimum the 1601 could b2 unattractive to the MNavy as it would not meet the
Navy's radar performance recuirements, However, the 1601 does include a
hich dearee of commonality with the F-16,

Proaram Alternative 2 assumes the Air Force chooses the F-16 and the
Mavy develons a hiah performance derivative, the 1600, which represents
a sionificant deviation from the tasic F=16 in order to meet Havy
reauirements, The 1€00 is a scaled un version of the F-16 and uses the
mora: powerful F-401 turknfan to compensate for the added waicht of the
larcer aircraft. Commonality with the F-16 airframe has been sharply
reduced; sufficient space is provided to house the larcer Navv radar
antenna and to provide for sufficient internal fuel. The more
powerful F-4N1 is assumed to share the same core with the F-1f's F-100
enaine, and therefore there is some dearce of engine commonality between
the F-16 and 1€00. However, the F-4N1 reouires further morey and time
for develoopment before it can be made available for incorperation in
production aircraft.

Proaram Alternative 3 assumes the Air Force chooses the F-16 arnd the
Navy decides to develon a derivative oF the F-17 as the MNACF. This
derivative, called F-17N, assumes sufficient internal fuel can be
accorrmodated to meet MNavy mission renuirerments and the nose shans of the
basic F=17 is chanaed to accormodate the MNavy's 22-inch radar antenna,
This prooram alternative offers little in the way of aircraft cormonality
but permits the Navy to take advantaae of the prototvpe demonstration,
accruing savings in RDT&E,

Prooram Alternative 4 assures the Air Force selects the F-16 vhile
the Mavv develops an independent VFAX which is not a derivative of either
the F=-16 or F=17. This alternative entails the added expense and time
of a separate develorment proaram for the Navy and offers little, if

%any, potential for commonality.
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Program Alternative 5 assumes the Air Force selects the F=17 and
the Navy develops the F~17il discussed ahoye under Program Alternative 3,

Program Altornative 6 also assumes the Air Force selects the F=17
but the Navy develops. the independent VFAX discussed above under Proaram.
Alternative 4,

The Tife cvele cost estimates. for each of the prooram alternatives
are based on procurcment of 650 aircraft for the Air Force and 870 for
the Havv and 15 vears oneration and sunport for 432 UE aircraft in the
Ar Force and 420 UL airveraft in the MHavv, The hicher buv for the Navy,
when viewed in terms of {I£ operatine aircraft is required to offset the
higher atirition rates and piveline associated with carrier operations,

Table 1 1ists accuisition and operat1nq costs for each of the
alternatives described above.

Tahle 1

COSTS OF ALTEPNATIVE AIR FOPCE/MAVY APOHISITIOH PRNLPAMS
(811110ns of FY 75 5)

Acquisition 0&S 15 Year Life

USAF Navy Cost Cost Cycle Costs
Alt. 1 F-16 1601 (F-100 enainz) Q.3 10,0 19.3
AMt. 2 F-16 14500 (F-401 engine) 10.4 10.4 20,8
AMt. 3 F-16 F-17N 10.3 10.9 21.2
Alt. 4 F-16 Inderendent VFAX 10.7 10.9 21.¢
Alt. 5 F=17 F=-17M - 10,2 11.5 21,7
Alt. 6 F-17 Independent VFAX N6 ¥5h 23.1

Alternative 1 is the most attractive alternative shown from a cost:
standooint since enly minimal incremental PDTSE (5150Y) was assur=d for
the Navy version of the sinale encine ACF. This results from maximum
commonality with Air Force avionics and 75% ccrmonality with the airframe,
However, it probably will not mcet Mavy renuirements,

Alternative 2 is &1 1/2 billion rmore costlv than Alternative 1, since
it includas completion of the development of the F-401 enaine, a larcer,
less cormon airframe (20% by weight with the Air Force version), and
the costs of davelopina and procurina the laraer Navy radar. This
increased aircraft size and enoine thrust impacts unon fuel consumntion
as well, &s in the case of Alternative 1, hinker attrition costs were
included as a result of oneration of one enaine aircraft bv the Navv,

(In the case of the Air Force, hicher attrition costs are offset by
ccmmonality savinos of the F 1”0 encine with the F-15 program,)

“
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Rterrative 3 retaing the F-16 for the Air Force, but includss costs
for cemnlete developrmziof of a Havy version of the F-17 with an unrated
J=101 ernairne, a totallv differant airframe, and the Navv's avionics
package, It was also costed assumino the hichar onerating costs of the
F=17 orevinusly described for the Air Force vhich are even more sionifis
cant in the case of Havv eperations, hayina hicher attrition rates and
pineline, It is still half a hillinn cheaney than Alternatives 4 and 5,

Alternative 4, with the Air Force acauirina an F-1f and the Yavy an
independent fiohter-attack aircraft, is alrast S2.5 billien rore excens
sive than Alternative 3., The increazsed costs are thnse associated with
the particular NACF assumed -- a larger aircraft than the F-17 requiring
an even higher thrust version of the J-~1901,

Alternative 5, vhich appraximates Alternative 4 in cost, s sirnly
the Air Force accuiring the F-17 and the Mavy buvino a variant of the
F=17. The costina was based on 177 enaine commenalitv, 75% for aire
frame and avicnics. Higcher oneratiro costs arnzar for this alternative
than any of those previously shown becausc both Services are emnloyvinn
the hicher fuel consumntion F-17,

Alternative 6, which exceeds Alternative 5 by 81 1/2 billion, assumes
Air Force operation of the F=17 and MNavv opzration of an indenendsntly
developed aircra®t built around J-171 encinss, It is the most costly
of the confiqurations priced since it includes the cost of to complete
airfrarme develonr2nts and procurement and operation of a larcer aircraft
than the F-17 by the Navy.

The maximum hypothetical savinas asseciated with cormmonality are
very real, e.a., algost &2 1/2 billion (rouchly 10%) for proceeding
with a minirum variant of the F-1f€ for both the Air Force and the flavv
(Alternative 1), as comnared with nrocuring the F-1€ far th2 Air Force -
and a different fichter aircraft for the Mavy (flternative 4). lovever,
as indicated bv the akove table, the additicral costs to beth the Air
Force and Mavy of acouirine and onerating the F-17 and F-17 variants
instead of the F-15 and F-1A varianis also appear to run about $2 billion
(Alternative 5 vs, Alternative 1).

It is also apparent that the F-1€ is sufficientlv less costly than
the F-17 so that the Air Force could procure the F-1f and the Navv pro-
cure a major variant of the F-16 with th2 more powerful F-49] ennine
vhose development is still incorniete (A1ternative 2) -- and still save
almost $1 billion relative to buvina the F=17 for the Air Force and én
F-17N for the favy (Alternative 5).

Even if the Air Force buys the F-16 and the Havy buvs a variant of
the F-17, savinas of half-a billicn are predicted (Alternative 3 vs,
Miternative 5). Thus, despite the savinas associated with commonality,
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the cost advantages of ths F-16 over the F-17 apnear sufficient to
justify eoing ahead with the F-16 at the present tirme,

1f the Mavy finds a minor variant of the F-16 can, in fact, mast
the fiohter-attack reouirspents, the full savires of cormenality can
be achieved, Almost half the 'avinqs could still be achisved with a
major variant, If the Mayy finds it cannot use an F-16 variant and
prefers to acruire an F=17 variant -~ total costs will still be less than
if the Air Force had heen reauired to procure an F-17 as well, The
only option more exrcnsive than a cormon F-17/F-171 buy is for the
Rir Force to buv the F=17 and the Havy to buy an a]l nev desian (P]tnr-
native € vs, Alternative 5). In other words, the maximum commonality
savings to hoth Services buvina the F=17 will be at least eaualled by
tﬁe au$1tiona1 costs to the Air Force of huying the F=17 rather than
the F-16 :
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