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The Honorable John L. McClellan 
Chairman, Committee an Appropr iat;.ons . _, 

P 
Dnited States Senate 

Dear Mr. Chairman : . 

BUG 29 1975 

llllllllllllllllllllllllllll~llllllllllllllllllll 
LM096834 

Your letter of 3 ne 26, 1975, requested us to verify 
the reasonableness of stimakes of the cost to install ilew 

: ,’ 5 ’ wings on C-5A aircraft In testimony before the Senate Armed .-: ‘Y’- 
I ,- Services Committee, the Secretary of i;efense stated that 

the ccst of the new wings would De about $1 billion. Current 
Air Force and Office of Secretary of Defense estimates, ? -_ 

, range from about $1.06 billion to about $1.34 billion. 

Three different cost estimates have been prepared by the 
C-5A System Program Office ;SPO), the Air Force Aeronautical 
Systems Division (ASD) , and the Office of the Secretary of 
Defense (OSD) o The OSD estimate ‘r:z= prepared to assist the l 

Defense Systems Acquisition Review CounTi (DSARC) in its 
deliberations regarding program approval, and the ASD estimate 
was prepared principally to e:anine the difference between 
the SPO and OSD estimates. Our analysis or the es :imat:es 
showed that each estimate was apparently reasonably accurate 
and logically prepared r although for various reasons they 
projected different total estimated costs for the program. 

In 1973, known wing structural problems led to the 
establishment of a review team composed of Air Force and 
industry personnel e As a result of this effort the Air Force 
selected, from several options p a modification plan which 
included: (1) research and develonment, (2) fabrication of 
modification kits, and (3) xstallation of the kits. 

The research and development segment includes (1) 
designing new center and inner wing boxez using stronger and 
heavier materials, (2) fabricating modified wing sections u” 
for fatigue and flight test articles, (3) installing modified :i 
wing sections in a fatigue article aircraft for flight test- 
ing I and (4) testing the fatigue article and flight test 
aircraft e i; 
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The other major tasks (and the most expensive) include 
procurement and fabrication cf the modified wing sections for 
the C-5A force, and installation of the modified wing sections 
and reworking the outer wings. Appendix I is 5. diagram of the 
wing modif ication. 

Several issues remain to be resolved concerning the method 
of carrying out the modification program. Since cost estimates 
are necessarily prepared on the basis of specific assumptions, 
any cha:lges to those assumptions can have dramatic effects on 
the cost estimates. Issues hsde been raised concerning a 
considerable degree of concurrency l/ in the program schedule, 
competJtion in procurement of the p?ogram, and the scope of work 
on the outer wing. Decisions that will be made in the future 
on these issues may have a substantial impact on the cost 
estimates for the program. 

The sections that follow describe the estimates that 
have been made for the program and the areas of uncertainty 
concerning concurrency, competition, and the outer wing. 

COST ESTIMATES 

The initial estimate by the SPO projected a cost of 
$896.3 million. The estimate assumed that the program would 
start on April 1, 1975, that it would be under a sole source 
contract with Lockheed, and that the outer wing boxes would? 
be reworked rather than replaced. Independent estimates made 
by OSD and the ASD were based on that same program plan. 

The SPO made a new estimate in August 1975. That 
estimate assumed the development effort would begin in November 
1975, and that one less aircraft had to oe modif ied because of 
the Vietnam crash in April 1975. Neither ASD nor OSD have 
prepared later estimates to take these factors into account. 
The estimates we reviewed are shown below. 

Organization 
Date of 
estimate Estimated cost 

(escalated millions) 

C-SW SPO November 1974 $ 896.3 
OSD April 1975 lr343.9 
ASD April 1975 1,037.6 
C-SA SPO August 1975 1,068-S 

lJ Concurrency as defined for use in this repoet is 
concurrent development and production, See page 3 
and Appendix II. 
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Since the SPO prepared a revised estimate of the program in 
AilgUSt 1975, we did not examine in detail the initial SPO estimate 
based on an April 1975 start date. We looked into the methodology, 
d&td and assumptions and made a comparison of the August 1975 
SPO estimate with the ASD and OSD estimates. The schedule cn the 
following page shows a breakdown of all four estimates by 
research and development, kit fabrication, and installation 
in 1974 and escalated dollars. The principal differences in 
the estimates are caused by (1) differences in assumptions in 
the program schedule and content, and (2) differences in cost 
estimatinq methods and data bases. Estimates are subject to 
variances because of differences in type and source of data, 
and assumptions employed by different persons studying the 
same program. Our analysis of the estimates showed that 
each estimate was apparently logically prepared based on 
the data available and the experience and estimating methods 
used by each estimating group. 

If the ASD Comptroller or OSD were to revise their estimates 
to account for the later startinq date, and the loss of an aircraft 
in April 1975, we believe the estimates would still be at variance, 
to some degree, with the SPO's August 1975 estimate of $1,068.3 
million. Accordingly, when the schedule and methods of carrying 
out the program stabilize, it may be advisable for the ASD 
Comptroller and OSD to again prepare independent estimates of the 
program. 

FACTORS WITX POTENTIAL 114PACr 
EN THE COST OF TXZ PROGRAM ---- -- 

The cost estimates for the program were necessarily tailored 
to a specific schedule and certain assumptions. Changes to the 
schedule and the assumotions can have dramatic effects on cost 
estimates. The following issues under consideration could have 
a substantial effect on the estimated cost of the program. 

Concurrency 

The estimate prepared by the SPO in Aug%t 1975, assumes 
the design effort will bec;in on November 1, 1975- The schedule 
presumes that a crintract will be awarded to Lockheed for '<it 
fabrication in November 1977, yet testing of the fatigue arkicle 
will not begin until September 1979. The cost estimates and 
program schedule assume Lockheed will also handle the installation 
work. A commitment to start installation work is scheduled for 
May 1979. Appendix II is a chart showing the timing of 
decision and major tasks involved in the program. 
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Both Air Force and DSARC recognize that substantial 
concurrency is built into tne scnedule. The Air Porte believes 
the concurrency is necessary in order to begin modifying aircraft 
before tney must be grounded. The Air furce and Lockheed believe 
the risk involved in concurrent development and production is 
low because: 

--Lockheed will do substantial component testing in 
the development phase of the program to prove the 
design; 

--the basic design of the wing has changed only in the 
typa of material and its thickness--the modification 
is essentially the old wing with replaced internal 
structure incorporating changes already designed. 

The DSARC stated that the program as structured has a 
considerable degree of concurrency and the schedule proposed 
wouid raquire a waiver of certain Department of Defense instruc- 
tions which require aLlequate testing before a commitment to 
production. The DSARC stated that it expects the Air Force to 
accomplish critical tests as early as possible and minimize 
obligation of procurement funds (for fabrication of kits) until 
test results are available. There would undoubtedly be a sub- 
stantial impact on the cost of the prograa if the program schedule 
were changed to elimin;tte concurrency. To entirely eliminate 
concurrency, however, would delay the fabrication and installation 
of modification kits for several years. 

Since the Air Force has determined that the C-5!. 
capability is necessary, it may be impractical to eliminate 
all concurrency from the program. However, there can be an 
impact on cost as a result of concurrency if tests uncover 
unexpected problems after the fabrication and/or installation 
effort has begun. In that connection, Lockheed officials 
believe any problems will be uncovered early in the fatigue 
test peogramp and at that time, no mod if ied C-5As will have 
been delivered. 

In our view, the Air Force and DCD are in somewhat of 
a dilemma--without concurrent development and production, C-5As 
will be grounded and a valuable capability lost for a period 
of time. With the concurrency there is undoubtedly some 
degree of risk which could increase cost and cause slippages 
in the program schedule., In that connection, the DSARC stated 
that the Air Foece should plan to hzve a high level independent 
review team evaiuate the adequacy of the design for the wing 
modification and assess the technical risk involved at an appro- 
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priate point in the development. The Air Force olans to have 
tnat i,ldeqendent review take :,lace in February 1977, about 9 
morths prior to the planned contract award for fabrication of 
kits. 

Changes in flight training -- _I_-- 

The Military Airlift Command (MAC) reduced the flying hcurs 
on C-5As to support minimum training requirements and adjusted the 
flight profiles to minimize the fatigue damage tc the wings. 
This extends the time after which the C-S’s would have to be 
grounded e 

The DSARC was concerned that the efforts by MAC to 
reduce flying hours had not given any indication that wing 
life would be extended to a degree that would permit reduction 
of the concurrency in the modification program schedule. The 
DSARC directed the Air Force to immediately take steps to 
ensure that all usable synthetic (simulated) C-5 t:sining 
capability be provided on an urgent basis. The Air Force was 
to incorporate visual systems on C-5A mission simulators, procure 
cockpit procedures, trainers and independent navigator training 
stations. These actions would presumably give the Air Force more 
time before the modification installation would be needed, and 
permit at least a reduction of the concurrency in the schedule. 

To increase the C-5A synthetic training capability, MAC had 
ordered three additional visual systems and three additional cockpit 
procedures trainers at a total cost of $18.4 million. According 
to a 14AC official, the concurrency problem can be reduced if the 
additional synthetic training devSces are received within t.he next 
15 months. The MAC officia! stated that the use of the increased 
synthetic training should reduce the monthly minimal crew 
prcriciency training use of the C-5A aircraft. We believe these 
co:ts associated with procurement of synthetic training devices 
should be considered a part of the modification program. 

Outer wing -- 

The program estimates assume that the outer wing will be 
reworked rather than replaced with new internal structures. 
The Air :Iorce’s plan for repairing the outer wing essentially 
involves reworking about 11,000 holes in each outer wing section 
and replacing the fastenees that hold individual wing panels 
together . ._ 
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The Air Force is uncertain wnether replaceaer,t of the 
outer wing is cost effective. The project office requested 
Lot kheec? to provide cost estimates for replacing the outer 
wing as opposed to reworking it. If the decision is made 
to replace the outer wing, there would be an impact on the 
program cost. 

Competition 

An Air Force study of the ca?aoility available ruled out 
competition in the design .and fabrication of tI>e wing modifica- 
tion kits. Other aircraft manufacturers were technically able 
and probably willing to undertake the effort, however, the time 
available before the first C-5;\ would be grounded would not 
permit competition and source selection. The Air Force study 
states that only the installatiotl effort (about 50 perLent of 
the cost of the program) could be procured r;n a competitive 
basis, yet even in tnat effort, Lockheed would’ have a significant 
competitive advantage because they would have already installed 
two test kits during the RDTsrE program. The project off ice, 
however, maintains that the fabrication effort, as well as 
the installation effort, can be competitive. 

In connection with the competition, the DSARC stated that 
the options to incorporate competition into late1 phases of the 
program should continue to be studied and maintained. The 
DSARC requested the Air Force to provide a detailed briefing to 
the Assistant Secretary of Defense on competition aspects of the 
program as soon as possible. Thus, the impact on cost is not 
determinable at this time. 

COMCLUSION 

The most recent estimates of the modification cost ranged 
from $1,068.3 million to $1,343.9 million. While we found 
differences in the methods and assumptions in the various 
estimates that were made, we found no evidence that major elements 
of cost were omitted. We believe each estimate was logically 
preoared b.?jed on the data available and the experience and methods 
used by each estimating group. 

Chclnges to the program content or schedule on which the cost 
estimate is based could iiave a substantial impact on the cost 
estimates, thus it is important to recognize that decisions by the 
Air Force or OSD on the issue of concurrency (including procurement 
of simulator equi_cment), the outer wing scope of effort) and the 
amount of competition, as well as any other decision affecting the 
program plan, may cause further increases in the program cost 
estimate. 

. 
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In addition, if the Air Force’s conviction that the concurrency 
is low risk proves to be incorrect, changes tc the production 
design could be necessary after a commitment has bek.rl made to 
produce the kits. in that connection, .cigIlificant amounts of 
unplanned work could cause the schedule to slip and tne actual 
costs to exceed the estimates. 

Xhen decisions concerning the above matters have been 
made, the Committee may wish to request that the Air Force 
and CGD again prepare independent cost estimates and present 
the estimated cost of the program to the Committee in cost 
ranges rather than as a specific figure. 

Xe have discussed this report with officials of the C-5A 
program off ic2 and have cons !Zered their comments in preparing 
it. 

We do not plan to distribute this report further unless 
you agree or publicly announce its contents. 

Sincerely yours, 

h3 
of the United States 

Enclosures 
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