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SUMMARY

B-1 WEAPON SYSTEM

System descriptlon and status

The B-1, a follow-on bomber to the B-52, 18 curreantly in the Full-
scale Development phase which it entered in June 1970, It will have
variable sweep wings and be capable of supersonic speeds at high altitudes
and high subsonic speeds at low altitudes. It will be powered by four
turbofan engines and will have a four-man crew. The B-1 is designed to
accommodate growth in the avionics area should threat changes dictate.

The primary weapon for the B-1 will be the Short Range Attack Missile
(SR&M). The B-1l will be configured to permit carriage of nuclear and
conventisnal weapous and penetration aids and can be configured for
other missiong such as laying mines.

Coming events

The first flight of the B-1 was scheduled for mid-1974., However,
as a result of recognition of recommendations of an independent
review committee, reduction of requested appropriations and an intensive
review by the Air Force, the first flight will be defgyed until the
fall of 1974. The production decision date also will be changed from
May 1976 to November 1976, and planned initial operational capability
from December 1980 to January 1981.

The engine contractor has no major milestones scheduled in 1974;
however, an engine Preliminary Flight Rating Test (PFRT) was scheduled

for October 1973 but may not be completed until March 1974,



The contractor for the offensive avionics subsystem is scheduled

to complete a Critical Design Review in August 1974,

Cost

The Planning Estimate of B-l program acquisitio. cost through
completion was $8,800.0 million. That estimate, made in June 1969,
included no factor for escalation. The estimate increased substantially
as a consequence of recognizing inflation of $3,422.7 million and other
program changes amounting to $1,445.2 million (see Appendix II for
details), to a Current Estimate in September 1973 of $13,671.9 million.

The September 1973 Current Estimate is for acquisition of three
development aircraft and 241 production aircraft., The program unit cost
as of September 30, 1973, was $56.0 million per aircraft (stated in then-
year dollars), representi=~ an incren.2 of $10.5 million per aircraft
since June 30, 1972. The principal reason for this increase was inflation.

Other cost increases were the result of weight increases and program

schedule changes.

Independent Manacement Study and Results

The results of an independent review by an AD Hoc Management Review
Committee were made avagilable to the Senate and House Armed Services
and Appropriations Cormmittees on February 6, 1974. (See Congressional
Record dated February 7, 1974, pages S1484-51591) The report was dated

October 4, 1973, and made several observations on the B~1 program as follows:

-2 - BEST DOCUMENT AVAILABLE



CoST DOCUMEN

br o i

~-There are no major technical problems which would preclude
the successful development aad production of the B-1 aircraft.

~--The program is so success oriented and sustere in funding that
there will be difficulty in transitioning to production as the
program 1s now structured.

~-~There will probably be delays in the testing and development
program and at least $300 miliion in additional funds will be
needed to complete the development program.

-~Three test aircraft are not sufficient to complete the develop-
ment of the B-1 based on past experience.

Other observations were made regarding components, systems, aircraft
weight, program management and possible degradations of significant perform-
ance parameters. No assessment was made of the Impact on the basfc design
mission on a force level basis that would occur if performance parameters
deviated significantly from those included in the develgpment estimate.

A%fer completion of the independent review, the Air Force made a
study which indicated actions would be taken on several of the observations
and advised the Chairmen of the Senate and House Armed Services and Eppro-
priations Committees. For example, the Secretary of the Air Force
indicated work on aircraft number four should begin in fiscal year 1975
and possibly number five in fiscal year 1976. These two aircraft would
be funded with research, development, test and evaluation funds and would
serve to sustain the contractor's critical skills. Ultimately these
two aircraft would be asgigned to the operational inventory.

We were advised by the Air Force that they are continuing to make
an intensive review of the program. Consideration is being given to the
recommendations made by the independent review committee. Other major

changes also are being considered and we were advised that substantial

cost increases will probably be made to the program costs. (See Appendix IV)
-3 -
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Independent cost estimate and provision for inflaticn

In September 1973 the Air Force Aeronautical Systems Division (ASD)
completed an independent cost analysis of the B-l program. The Air Force

advised us that the purpose of this analysis was to test the reasonableness

of the program estimate. It estimated that program costs could be

$14,890.0 million--a unit cost of $61.0 million. An inflation index

of 3.3 percent compounded annually for the production estimate was used.
This compares with the indice used for the Selected Acquisition Report

(SAR) estimate, based on O0SD inflation indices of April 1973 for the produc-
tion estimate, which includes $3,422.7 million in the September 1973

program estimate of $13,671.9 million and was considered by the Air Force
to be within the limitaglon of estimating accuracy. The ASD also recomputed
the independent estimate using a composite inflation rate of 4.3 percent
derived from OSD inflation indices, ASD indices, and indices used in the
SAR. This latter estimate totaled $16,02¥.% miliion or a program unit

cost of $65.7 million. These estimates would now change because of the
recent schedule changes.

The B~1 Systems Program Office's latest estimate of inflation for
production is 4.6 percent compounded annually. This rate has been
submitted to higher headquarters for review and possible approval.
Application of this rate could increase the program costs substantlally.

An inflation rate of 2.57 percent is curreantly being applied to the

development estimate.



Logistics support/additieonal procurement costs

The peported Logistics Support/Additional Procurement costs for
modification and component improvement were $238.9 million which representé
a decrease of §11.2 million from the June 1972 to the September 1973
SAR. 1In accordance with OSD reporting instructions Logistics Support/
Additional Procurement cests totaling $510.8 million were deleted from
the SAR starting with the March 1972 SAR and have not been included
in subsequent SARs. The Ailr Force advised us that they no longer track

the costs deleted by Iindividual weapon systems and were unable to furnish
us with current estimates of such costs for the B-1.

Funding status and out vear plan

During fiscal years 1965 through 1973, $1,133.8 million of development
funds were appropriated for the B-1 program. The Alr Force requested
473.5 nlil.on for fiscal year 1974 for B-1 development; however, the
Congress reduced the program request by $25 million. Air Force officials
said this reduction required a schedule adjustment and will result in
cost growth; however, the cost impact had not been determined as of
December 18, 1973. The September 30, 1973 SAR reported that $12,064.6
million would be needed to complete the program based on a total of
244 aircraft, Development funds of $4992.0 million were included in the
fiscal year 1975 budget request.

Contract data

The Air Force awarded development contracts to Rockwell International
Corporation for the B~1 system, to the General Electric Company (GE) for

-5 -



the engines, to The Doeing Company for the avionics subsystem interface,
and just recently to the AIL Division of Cutler-Hammer, Inc., to develop
the RFS/ECM subsystem. {See Appendix I for more specific details on

the Rockwell, GE, and Boeing contractors)

Performance

Changes in the performance characteristics since the June 1972
SAR include a slight reduction in supersonic penetration/withdrawal speed
because of an inlet design change; an increase in air vehicle gross
takeoff weight of 21,172 pounds because of design changes and addition
of fuel to retain the design mission range; and an increase in takeoff
distance of 3.1 percent because of the added weight.

A more recent change was the deletion from the engine contract of
the requirement for infrared suppression of the engines. The Air Force
advised us that the SPO 1s currently working with the Air Force Avionics
Laboratory to decide on some form of tail warning system for the B-1.
Being considered are the Infrared Surveillance Subsystem currently in
ugse on the F-111 and the Pulse Doppler Radar in use on the B-52. A
decision will probably be made by mid-1974. Plans fo;‘an Infrared
Surveilllance Subsystem for the B-1 had previously been dropped because
it was felt that insufficient technological progress had been made

although exploration of Infrared Surveillance Subsystem technology was

to coantinue.



The currently estimated B-1 ¢ross take-off weight of 389,772
pounds is close to the 395,000 pounds, the level at which the structures
and landing gear will be at maximum design load. At this point,
additional fuel cannot be added to offset the range of degradation
based on the design mission. The Ad Hoc Committee's report made the
observation that the weight will be greater than anticipated and indicated
that the most probable status would be a 10 percent increase over the
development estimate which was 360,000 pounds. The B-1l avionics weight
estimate ig also over 4000 pounds below the B-1 avionies weight capacity.
If threat changes should require full use of the B-1 avionics weight
capacity, this situation would add further to the B-1 weight to the point
where mission trade-offs may be required. No minimum performance
threshold has been established.

Program milestones

The major changes to the program milestones since August 1972 are

as follows:

Milestone August 1972 September 1973
Engine Preliminary Flight Rating ’

Test compliete October 1973 December 1973
First flight April 1974 M1d-19742/
Production decision July 1975 May 19762/
Initial Operational Capability February 1980 December 19805/

a/ These dates will be changed to Fall 1974, November 1976, and
January 1981,



BE .

Relation to other systems f-S.!r &OUUMENT AVA;LABLF
The SRAM is currently operational and is planned for use on the
B-1 as well as other strategic bombers (see SRAM Staff Study). There
may be added cost for SRAMs because of differences in program schedules
between the SRAM and B-1. The fiscal year 1975 budget request also
includes requests of $80 million for an air launched eruise migsile
and $20 million for an advanced tanker.
Testing

The B-1 contractors are testing materials, components, and engines
as a part of the normsl system development cycle., The B-1 development
program has not reached the stage at which test data reports must be
submitted to the Congress iﬁiaccordance with Public Law 92-156, Section
506. These reports regarding testing are not required for this program
until calendar year 1975. Currenc plans call for two years of air
vehicle flight tests and 6 months of offensive avionics flight testing
before the production decision. Defensive avionics flight testing will
be done after the airframe production decision,

Improvements needed in SARs

The B-1 SARs should be improved.if they are to fulfill their

purpose. In our opinion, B-l and other SARs should:
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-~include all Logistics Support/Additional Procurement costs, a
baseline against which to measure, and an analysis of variances,

-~—include all Government-—furnished property costs,
--reinstate the Planning Estimate in the SAR as a polnt of departure,

--clearly show the asmounts of escalation included and methods used
in computing escalation,

--include a brief statement on the status of related systems such
ag the SRAM and Advanced Tanker, and

--indicate contractor progress and status.

Existing and potential problems

The airframe contractor has encountered and is continuing to
encounter problems in the electzical multiplexing system (EMUX) because
of technical problems and the nonavailability of parts. Suppliers of
electronic parts have been giving higher priority to their higher
volume and more profitable commercial business. If this parts shortage
continues, it could impact on the production p...ram.

Another continulng problem is the stabilization system for the crew
capsule. The method of stablliizing the capsule was recently changed from
an inflatable stabilizer to a metal stabilizer, howeyer, some problems
are still being encountered.

A problem involving the Arnold Engineering Development Center is
the energy crisis. The test cells are supplied with electrical power from
the Tennessee Valley Authority which has had to schedule power cutbacks

because of high electrical demands. This can disrupt test schedules.



Matters for consideration

This program is about four years into Full-scale Development and is
being funded on a fiscal year basis. Various options are available prior

to a production decision.
The Congress may wish to consider:

~--The extent of testing that will be performed on the SRAM,
defensive avionics, and the autcmatic Terrain Following
Radar. DNo actuval SRAM launches are planned, the defensive
avionics will undergo ground testing only, and the Terrain
Following Radar will not be tested in-the B-l at its pri-
mary nission altitude prior to the production decision.
The specifics of the degree of testing on thege system
prior to a decision to produce in quantity should be well
known since they are imvportant to the success of the pri-
mary B-1 design mission.

-=The impact that will result on the B-1's cost, schedule,
and technical performance as a result of the current inten-
sive review the Air Force is making of the program which is
giving consideraticn to the reccrmmendations made by the
independent management review comittee as well as other
major changes,

~-=The potential cost and weight increase of =he E-1 avionics
that would result should threat changes dictate additional avionics.

--The impact that the deletion of the reguirerent for infrared
suppression of the engines will have on the success of the
design mission. Additional countermeasures will undoubtedly be
necessary. -

-=The development status of the crew escape capsule and the
electrical multiplexing systen.

-=The performance of the system should its weight continue to
increase.

-=The status of other weapon systems which may play an ixportant
part in the B-l's mission such as the SRAM. The current SRAM
program is scheduled to end in August 1975, Fiscal year 1975
funds are also being requested for an advanced tanker and an
air launched cruise missile.

-10-  BEST DOLu




-=The alternatives available to carry out the mission,
considering the increasing cost of the B-1 Weapon

System, and the age and effectiveness of other
alternatives.

-=-Suggesved improvements to Selected Acquisition Reporting
0n the B"'l.

--The impact on program costs that would res-lt if the higher

inflation factors for production currently under consideration
is approved,

AGENCY REVIEW

A draft of this study was reviewed by DOD officials associated

with the management of the program, and their comments were incorporated

in this report as we believe appropriate. We know of no residual

difference with respect to the factual material presented herein.

- 11 ~



CHAPTIR 1

INTRODUCTICN

B=1 DASCRIPTION AND ISSION

The B-1 is being designed to replace the B-52 bomber for delivery
of payloads over long ranges through hostile environments., It will be
powered by four turbofan engines, have variable sweep wings, and be
operated by a four-man crew. The primary mission of the B-1l is to
deliver weapons against enemy targets at lew altitudes and st hign
subsonic speeds while the alternate mission is to deliver payloads at
high altitudes and at supersonic speeds. To enhance the alrcrafils
survivability and ability to'penetrate in hostile defensive environ-
ments, the B~l is to have a low radar cross section,

and & defensive avionics system. The aircraft is being de-
signed with reserve volume, electrical power, and cooling to accept
growth in the avionics system if needed in the future because of a
change in the threat.

The SRAM will be the primary weapon for the BZ1, but the B-1 also
is to be capable of carrying nuclear or conventional gravity weapons and
penetration aids as required. It could also be configured to lay mines
and bomb land forces and other military targets including ships at sea.

The B-1 is scheduled for Initial Operatioral Capatility by January 1981.

EST @QS\E%‘V‘%E‘\‘%’E A\ MLABLE
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The R-1 entered Full-scale Development in June 1970 with the
award of cost plus incentive fee contracts to Rockwell International
and General Electric for the design, development, and testing of the
airframe and engines. Offensive and defensive avionics, major parts
of the B-l weapon system, lagged behind the airframe and engine because
the Air Force wanted to get better visibility of the threat and avionics
does not have as long a lead time as the airframe. In April 1972 the
Air Force awarded a cost plus Incentive fee contract to the Boeing
Company to develop the offensive avionics and avionics sybsystems inter-
face including the defensive portion and Government furnished equipment.
The Air Force delayed the definition and development of the RFS/ECM
since they believed development of the avionics would require a rela-
tively short lead time and more current threat information would be
available later, upon which to base the design, A cost-plus-incentive-
fze contract for $31.6 million was avarded to the AIL Division of
Cutler Hammer, Inc., on January 8, 1974, to develop the RFS/ECM sub-
system. (For more details on major contracts see chapters 3, 4, 5,

and Appendix I).

SCOPE

In this review, we considered the current status of the B-1
program in terms of cost, schedule, and performance. We interviewed
Air Force and contractor officials; reviewed contracts, program docu-
ments, specifications, cost performance reports, engineering management

and test reports; and observed engine buildup, and testing of components.

- 13 -



CHAPTER 2

PROGRAM OVERVIEW AND STATUS

During calendar year 1973, the B-1 program cost estimates increased,
schedules were extended and some performance characteristics were degraded.
Air Force officials indicated that program schedules will slip further
and that cost will increase more as a result of an intensive Air Force
review of the program and a budget request reduction. 1In addition, the

aircraft gross takeoff weight continued to increase.

B~-1 PROGRAM STULY

At the request of the Secretary of the Air Forze, DIr. Raymond
Bisplinghof'f, Deputy Direstor of the National Science Foundation,undertook
an independent management review of the B-l development program. His
charter was to make a broad objective assessment to center around an
exanination of the management aspects of the recently rs-phased program,
This was to include a complete review and appraisal of the adeaquacy of Rockwell
International’s organization and managenent policies--as well as the
Interrelated Air Force activities--to meet the stated requirements and
technical specifications of the B-l aireraft. The review team was also
to provide recommendations for cost and schedule trades which ~oulid
improve the aversll effectiveness of the program.

The completed report dated October 4, 1973, was forwarded to the
Senate and House Armed Services and Appropriation Committees on

February 6, 1974, with Air Force comments. The complete text of the

information transmitted was published in the Congressional Record on

o BEST DOCUMENT AYMLABLE



February 7, 1974 (Pages S1484-51491). Som= of the observations noted
were that (1) there are no major technical problems to preclude success-
ful development and production, (2) the program is success oriented and
austere in funding, (3) there will probably be delays in testing and
development, (4) additional funds of at least $300 million will be
needed to complete development, and (5) the three test aircraft are not
sufficlent to complete development. The report also noted possible
degradations of significant performance parameters but did not assess
the impact that these could have on the basic design mission on a force
level 1f they deviated significantly from those included in the develop-
ment estimate. Other observations were made regarding components,

systems, alrcraft weight, and program management.

PROGRAM SCHZIDULXE

The 3eptember 1973 SAR rerorted a ~hamge in the B-1 develcupment
and production schedule. The change was promnied b’ 2 continuing
schedule slippase in assembly of the first aircraft and involved a
2-montl delay of the plarned date for first flight and a 10-month

N rd
delay of the nlanned date for a producticn decision, The enrine Pre-
liminary Flignt Rating Test schedule also slipped 2 months because
of technical problems.

The causes for the changes are explaired more fully in later
sections of the report, as follows.

Firgt tli:ht and precduction decision, page 33.

Engine PFRT, pages Lb and L6,

BEST DOCUMENT AVAILABLE
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Alr Force officials informed us that as 2 result of recognition of
recomendation of the Ad Hoc Management Review Committee, an intensive
review by the Air Force, and a reduction of requested appropriatioms,
first flight will be delayed to the Fall of 1974 and the production
decision to November 1976. 1In addition, the B-1 System Program Director
informed us that the engine PERT may not be completed until March 1974.

The following chart shows the cumulative change In schedules for
major events, from the original plan in 1969 to the current estimate
of September 30, 1973. The chart is extended to show the more recent

changes including an updated status on engine test progress.

- 16 -



B-1 Schedule Exmeriance

Selected Planning Lu‘;w~‘c\

B

/
N

Development Estimates (IE), ant

!
urrent Zstimetes (2E)

PE PE DE CE oE JE 7E CE
6/69  &/79  &/70 /71 A/72  2/72  A/72 /12 12/73
1941 a/ 1981
“Tnitial Cperational Tapability -
1979 1972
1978 1978
1977 af 1977
- &£ 7l e e e = e — o — ==_ b/_
7/ Englne ualification Test
1976 /  Complete 1976
- py, -
1975 ///_________/ 1972
- BT/ -
ST O & 24 ¢} 1 b/
1974 - 197
- Engine Preliminary ;Zjvht ?af1n~‘7esfh -
121 1972
1972 1972
% Initiation of Full-scale Development

a/ Current Air Force estimate,

E] B-1 3ystem Program Director's assessment,

test may be redefined.

Engine qualification

BEST DOCUMENT AVAILABLE
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System/subsysten interface

The following chart shows how the milestones for eazh of the major
subsystems Interface with the major program milestones as reported in
the September 1973 SAR or data obtained from the B~1 SPO.

8.1 Major Subzvstems Tomnared
to the Major Schedule ilec*ones

B-1 SPO data

September 1972 SAR Offensive Jefensive
Air vehicle Engines avionies avionins
Contract award June 1970 June 1970 April 1972  Januvary 197L
Preliminary flight
rating test - Dec. 1973 - -
M™Mrst flight mid-1974 mid-1974 Sept. 1975 1977
Produstion decision May 1976 May 1976 May 1975 1978
Qualification test - June 1976 - -
Initial operational
ngpability Dec. 1980 Den, 1280  Dec. 1980 Dec. 1980

As previously discussed, the first flight dates §pown above for the
aircraft and engines will be changed to the Fall of 1974 and the offen-
sive avionics first flight date will be changed to March 1976. Also,
the production decision for the same three subsystems will change to
November 1976 and the initial operational capability to January 1981.
While the engine Qualification Test report is not due until June 1976;
the actual testing, including teardown

BEST DOCUMENT AVARLABLE
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inspection, is schednled for completion in April 1976, The sshedule for

Qualification Test may also change.
SPO officials told us that the production decision for the defensive
avionics has been completely divorced from the production decision of the
a

1l aireraft.

20ST ESTIMATE INTREASES

From June 1972 to September 1973, the B-1 program zost estimates
increased from *11.1 billion to 313.7 billion as a resul* of:

--revised inflation factors (21,576.4 million),

~--weight inecrease (,474.8 million),

--inflation cause? by changing the produstion decision from March
1974 to June 1974 {3101.1 million),

--added avionics test support (362.9 million),

--program rephssing in July 1573 (2344.1 million).

An independent cost estimate completed by the ALeronautical Systems
Dlvision Comptroller in September 1973 indicated that total program cost.
may exceed 16,0 billion. That estimate may no longer be valid since
the schedules for first light and the produztion decision will arzin
be revised.

The following table shows the B-1 Program Planning Estimate, Development
Estimate, and the differences between the June 1972 and September 1972
Current Estimates reported in SARs for the B-1 program. Appendix II shows
details of the changes from the Planning Estimate to the September 1973
egtimate,

" AFIRAT R VAN ATY L
BEST DOCUMENT AVAILAGLE

-19 -



Descrivtion
Development
Procurement

Subtotal

Logistic suprort
edditional pro-
curement costs

Total

Quantity

Uit cost
(Procurement)

Program unit
cost

{ Development &
orocurement )

a/ Stated in 1962 dollars, and does not include escalation.

B~1l SA™ Tost Lotimetes

(dollars in millions)

Planning Development b/

Estimate Estimqtg/ Surrent Totimate

June 10592/ June 1071+ Jime 1072 Septembe~ 1077 Ted shan-ve

«1,800.0 T 2,685.0 T 2,61R.2 S 2,797.7 -2 189.Z
7,009.0 8,522.8 8,294.2 19,82,,2 + 2,780,0

%8,800.0 »11,218.8 211,112.6 212,671.9 +%2,559,2

Mot

reporicad 510.82 250.1 278%.9 - 11,2

52,820.0 212,042, 2 11,362.7 22,020.8  +52,58.1

246 246 244, 244, -0-

‘::2900 ?3504 :&35'2 ):’26502 +:$10-O
25,8 545.6 L5.5 t56.0 +7210.5

b/ Estimatec are in then year dollars which include escalation.

- 20 -
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September 1973 independent
cost estimate

The Comman&er, Aeronautical Systems Division, initiatéd an independent
cost analysis to test the reasonableness of the B-1 program estimate. The
analyses considered the impact of the B-1l rephased program and was based
on a full funding assumption for fiscal year 1974 and an assumption that
first flight would take place in June 1974.

The analysis included inflation indices that equated to an annual
compounded rate of about 3.3 percent for the production estimate. This
is comparable to the factors used for SAR estimates for production which
were based on OSD inflation indices of April 1973. The independent analysis
indicated a total program estimated cost of $14.89 billion or a program
unit cost of $61.0 miliion and the Air Force considered the program esti-
mate was within the limitation of estimating accuracy. The estimate was
also recomputed using a composite inflation rate derived from OSD infla-
tion indices, ASD indices, and indices used in the SAR. This composite
factor equated to an annual compounded rate of 4.3 percent for the pro-
duction estimate. Based on these assumptions the estimate totaled
$16.0289 billion equating to a program unit cost of $65.7 million which
indicates the sensitivity of program cost estimates to the assumed infla-

tion indices.

Potential for additional cost growth

Rockwell estimates the radar cross section to be slightly greater
than called for in the specification goals and may increase further

because of an engine inlet change; and the engine contractor submitted
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a request to the SPJ for deletion of infrared suppression requirement

from his contract. The defensive avionics package allows for the greater
. radar cross section. The Air Force advised us it has deleted the re-
quirement for the infrared suppression in conjunction with total defensive
avionics needs. Changes to the defensive avionics package or additiomns

to it may increase both weight and cost. If the threat changes, the cost
of defensive avionics could grow since the B-1 is designed for growth of
about 4,500 pounds should additional avionics be required.

B-1 schedule delays may impact
related missile costs

The SRAM, an air-to-surface missile which allows carrier aircraft
to attack enemy defenses, as well as primary targets, is operational on
B~52 and FB~111 aircraft and is planned as the primary weapon for the
B-1. The SRAM weapon system includes the missile, nuclear warhead, carrier

aircraft equipment and aserospace ground equipment. At June 30, 1973,

total estimated cost of the B-52 and FB-1ll SRAM program was $1.2 billion,
Logistics support/additional procurement costs are estimated to be $h51.2
million, (See SRAM staff study for cdetailed costs idcluding estimated
costs for warhead.)

The B~l is scheduled to become operational in January 1981 if a
production decision is made, as currently tlanned, in November 1976, An

internal study conducted in the SRAM SPO assures that a bhoyear gap
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will occur between the end of the current SRAM program in 1975 and the
beginning of SRAM deliveries for the B-l. Based on a 4-year gap, the
cost of producing SRAMs will be about $400 million more than if there
were no gap. Of the $400 million increase, $100 million would be in
start-up costs for SRAM production. The remaining $300 million increase
would result from loss of experience in production and inflation. No

decision is planned to be made to produce SRAMs for the 241 B-ls until

a production decision is made on the B-1,

PERFORMANCE
The Air Force, since 1969, has changed the B-1 performance and
technical characteristics. These are shown in the following table as

a percent of change from the requirements reported by the Air Force as

the Planning Estimate in June 1969,
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Time

Planning
estimate
June 1969

Contract
avard air-
frame (&
engine
June 1870

Develerment

& current
estimates
June 1970

Jurrent
catimnic

June 1971

Surrent
estimate
June 1972

Jur-ent.
estimate
June 19772

Percent of Thange--Improvement {or

in Selested 21

Tecraiation)--
Terfn=mance or Tezhnizal

Tharacteristics from the Planning Estimate

Maxdimum Supersonic  Payload- Tekeoff
Subsoniec  Supersonic speed- penetration internsl gross  Takeof?
range range sea level spee’l S"AVz weicht Jdistancze
~0- (= -0- ~0- -0~ ~0- -0~
(20.8%) (25.0%) (1.9%)
0.6% { 8.23
(2.0%) (6.63)
(z.02) (12.7%
(4.5%) (e.o%)  (15.8%)

PERCENTAGES AZE SUMUTATIVE

BEST DOU
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Three changes occurred in the technical areas of the B-1 as reported
in the SAR since June 1972:

--gupersonic penetration speed for the design mission was
reduced slightly because of a change in the design of the
engine inlet, but there is no change in the maximum speed
capability;

--air vehicle gross takeoff weight was increased by 21,172 pounds;
and

—-takeoff distance was increased an additional 3.1 percent as a
result of the weight increase.

Potential problems

SPO officials said 395,000 pounds is the B-1 gross takeoff weight
at which the current aircraft structure and landing gear limit further
growth. Should 395,000 pounds be exceeded, mission tradeoffs such as re-
ductions in payload or fuel would be necessary. A reduction in fuel, for
‘example, would in turn degrade range if other mission parameters remain

the same.

Avionics could also impact on weight. The Air Force inciuded
only 6,000 pounds for avionics in computing the 389,772 pound current
B-1 weight estimate shown in the September 30, 1973 SAR. Thét avionics
welght represents the SPO's currently planned avioni’cs package, which
is based upon their current assessment of enemy threat to the B-1.

The Air Force, however, may make fuller use of the B-1 avionics weight
capacity in the event improvements in enemy defensive capabilities
require the B~1 to use a heavier avionics system. Should
the Air Force be required to use the additional 4,500 pounds of B-1

avionics capacity, the added weight brings the B-1 system weight to the

point over which additional weight growth necessitates mission perform-
ance tradeoffs.

- 25 -



Some other significani problems whizh couli have an Imp:

12+ on the

future of the B-1l program are desc~ibed below.

--The F-15 is5 using threr 2ells and the 3-1 ic using one, although
both programs have a number 2 priority {(r-iority number 1 is
assigned to the inuteman missile testing).

~--The test cells at AED7 obtain electrical rower from the Tennes:zee
Valley Autho~ity and because of hot wez*her and the resul*ant
high demandc for electricity in the Eastem ctates, cutbazke were
frequently experienced, resulting in <isrupted cchedules.

--Some problems are stlll being encountered on the crew capsule and

electrical multiplexing system which may have an impact on
future program progress.

Performanie traieof s

In recent aireraft development programs, mini—um requirenents have
been established as thresholds within the Develorment Conzept Paper. To
ensure that those thresholds can be met, the military services have
generally included requirements in their contracts for items which exzeed
the minimum. As the developnent program progresces,some of the contractual
requirements may be lowered or traded off to reduce cost or weight, yet
the system may still meet the thresholds. The essence of good program
managenent is to make timely tradeoffs, since for mary typec ol equipment,
a large part of the pe~formance may be obtained for a2 relatively cmall

pa~t of the rost.

N N A AN AR B
Ei_?f!‘i :f "'v,j,'.‘.z;iin' a"\\!a"th_.l‘a!\?} T
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The B-1 program may be unique in that no minimum cerformance

to ug that

6]

thresholds have becn ectablished. “Jonsequently, it aprear
program technical manarement i:, et bezt, very Jdiffimul*. It zppear:z to
us that thresholds should be established immediately and the progran

evaluated against those threshcids..

IMPROVENENTS NEEDED TH SARs

Logistins surport/addi*ional
procurenent costs

As pointed out in our 1972 Staff Study, the Assistant Secretary of
Defence (Zomptroller) in May 1972, revised the reporting requirements .
for the Logistics Support/Additional Irocurement Toc* zestion »% the TAZ,

In the interest of uniformity, clarification,an
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O
,

the reporting requirement, only modification and component improvement

-

socts were to be inciuded under the Logistics Suppnrt/Addiitional Procurement
Cost seection, Estimated zocts for modification spa?eél replenishment
spares, war consumables, ~ommon aerospace ground ecuipment, and related
cnares were to be exsluded. This change resulted in a net reduction in
reported costs on the B-l program amounting to $510.8 million. The Air
Force advised us that they no longer track the costs deleted by individual
wespon systems and were unable to provide us with current estimates of the
costs deleted. ’

In our opinion, the section relating to additional procurement

costs nceds considerable improvement.” Not only should all applicable
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costs be shown, but there should be fi~m baselines established with
footnotes indicating the basis for these baselinecz, and any changes from
these bacelines should bhe provided in the form of a variance analysis.

0SD has told us it has met with the House Committee on Aporopriations
rega~ding the Committee's needs and desires for data and SAR improvenments.
“e found no indication that any revisions have been made to the SAR
reporting instructions.

Om*ssion from B3-1'z estinmagte for develnzment

Cur review of B-1 SPO coct estimates for develnpment 4iszloced that
about 5.0 million of fovernment-furnished equipment *o be used Tor the
progran has never heen inzcluded. These were standar? items zent-ally
prosured by the Air Force Logistics Z“ommand and inclucded among others,
the 1nertlzl uavigation equipment, forward looking radar, and —eszue veacon.
Egszlation

To an extent, the B-1 SA3s have included escalation in the estimates
fo~ both development and procurement, but have not. identified
the amounts included or the methods used to copute the amounts.

The estimates for development reported in the June and Zep*ember 1273,
as well as prior S&7s, included inflation based on a fz2tor of 2.57 percent
per yvear applied to 1970 dolla-s. The June 1972 A7 insluded

#262.9 million fo-~ inflation and the September Si” insluded "274.7 million.

BEST DOCUMENT AVAILABLE
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The estimates r'nr procurenent in the June ani Sep*ember 1072 S

-

bl-

3
included inflation based on the Office of Sezretary of Jefense {Compt-

roller) ractors of about 2.7 vercent rate compounded annually. The =

4]

June 1972 3.7 included 22,902.0 million and the 3eptember 1072 S2°

included inflation of [2,148.4 million. Appendixes II and III contain the

detailed changes from the Planning Estimate to the September 30, 1973,
Current Estimate,
The 0SD recommended escalation fastors were revicei upvar? by a

memorandun from Assistant Secvetary of Defence {Zompiroller) -ated

August 21, 1973. SPO officials stated these revizesd factors were not
used in the Ceptember SA7, and may not be used in the DJecembe- 1972 S'R,
because they wem making an escalz*ion factor study considering their
contraztors'! locations ani will be forwarding it to higher heaiquarters
for approval. We were advised by the Air Force that the SPO's factor
approximates 4.6 perceat for procurement costs and has been submitted to
higher headquarters for review and possible approval. Application of
this higher inflation rate to the procurement estimate could increase the

r
program cost estimate significantly.

SONSLUSIONS
The September 1972 SAR reflects cost growth and schedule slippage

of the B~-1 program. Indications are that further cost inc-eases an?

schedule slippage may be in the offing. Further changes in the B-1

schedule may have an impact on S3AM procurement for the B-1.
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Minimum performance thresholds for the B~1 have not been established
against which B-1 performance can be objectively evaluated. There are

several problems surfacing, including system weight,

In our opinion, the SARs do not adequately cover escalatior o-
Loglisties Support/Aidditional Procurement costs.

2ETOMLENDATIONS

We'recommend that the Alr Force and Department of Defense maintain
cloce surveillance over the B-1l cost, schedules;ani performance, and
that the Secretary of Defense require minimum thresholds be established
fo» B-1 performance. In connection with the S?U program, we recommend
that the Secretary of Defense make an early assessment of the added cost
that may be Incurrea ror SRAH production cost if additional SRAMs are
needed for the B-1.

We recommend that the B-1 SAR be improved by:

~-identifying the amount of, and methods of compuiing escalation
included in SaR estimates,

--including all logistic Sunport/Additional Procurement costs

establishing a baseline and explaining variances from that haseline

--including the cost of Government-furnished property in S\ estimates,

-=-briefly describing the status of closely related systems such as
the SRAM,

E
. wESTD Qb\lm\:—m \Hl\ \LABL

b
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curement progran,

h P L) ¥,
--highlighting the ~ationale far the avioniss jao
e those vrograms in

both offencive and defensive, and the sia*
terms of cost, schedule,and » riornance, ani

tey O

~-including the Planning Estimate as a baseline.

BEST DOCUMENT AVAILABLE
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CHAPTER 3

AIRFRAME STATUS

Three B-ls are belng designed, developed, and tested by Rockwell
International Corporation at Los Angeles, California. 1In addition
major sections of alrframe structure are being built as nonflying ground
test articles.

Between June 1972 and September 1973, Rockwell encountered several

important technical problems, realized difficulty in meeting critical

to complete the development program. The sections that follow include
information regarding cost, schedule, and performance as related to
the Rockwell contract.
£OSsT

Between June 1972 and April 1973, Rockewll reported estimated
overruns of target cost ranging from a low of $10.4 million in July
1972 to a high of $31.7 million in December 1972. Though a formal
report In December 1972 indicated an overrun of $31.7 million, con-
tractor officials contended that they forewarned the SEO in December
1972 that the overrun of target cost may be about twice as large as
reflected in the report. In April 1973 the report forecasted an
overrun of about $75 million and by June 1973 the forecast had increased
to $144.8 million. This overrun estimate was included in the cost
performance report for June 1973 which showed budgeted contract
target costs of $1,153.9 million. By August 1973 the target cost

had increased to $1,187.1 miliion and the overrun estimate decreased
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slightly to $144.7 million. The System Program Director said Rockewll's
cost estimates increased because Rockwell increased the work force,
hired high paid consultants and increased overtime in order to eliminate
schedule slippage.

The September 30, 1973, SAR iandicates that the SPO expects the
final contract price at completion to be $1,444.6 million while the
contractor's estimate 1s $1,407.5 million. Both estimates have increased
since contract award., The initial contract amount for five vehicles
was for $1,350.8 million and as of Detember 6, 1973, the total definitized
contract amount, for three vehicles, was for $1,168.5 million.

The Government and the contractor, under the contract terms, share
in en overrun on a 90/10 ratio, until the céntractor's fee is reduced
to 2 percent, at which time the Government is responsible for all costs
incur+»~~.
SCHEDULE

In May 1973 the SPO became aware that Rockwell was having problems
in completing assembly of major components for the first air vehicle and
were using overtime and had increased the work force in an attempt to
maintain their schedule leading to first flight in April 1974, The System
Program Director said the contractor did not have an effective system
to control the work being donme in the plant. He said that his major
concern at that time was to keep the contractor from spending additional
money attempting to catch up with the original schedule. He felt it would
have been impossible for the contractor to hold the schedule with all

this extra effort because the fiscal year 1974 limit of Government
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obligation restricts the funding of the contractor's effort. He stated
that if the contractor had proceeded with its schedule catch~up plam,
the results would have been inefficient dollar usage. Consequently,
the Air Force decided in July 1973, to delay the scheduled first flight
to mid-1974, stretch out the program, extend the original milestones
and reschedule the production decision to May 1976. The System Program
Director said the Air Force also assisted Rockwell in developing a
system to better control the work.

The Air Force issued instructions to Rockwell, directing them to Sub-
mit & proposal in February 1974, to include the impact of the program
rephasing and the fiscal year 1974 budget reduction. Rockwell will
apparently receive some increase in target cost and related fee for the
rephased program.

The System Program Director told us that the Air Force will
accept day-to-day delays to avoid a situation with Rockwell "chasing'
the schedule again. The delay in the production decision to May 1976
will allow 23 months flight testing prior to that decision.

As previously noted, there were more recent changes to the schedule
for first flight, production decision, and I0C.

Milestones achieved

Two significant events, the Design Validation Review and the
Critical Design Review, were scheduled for completion in September
1972 and May 1973, respectively. The Design Validation Review is a
comprehensive presentation by the contractor showing status and percent
complete for all subsystems deslign, development analyses, and costs. The

Critical Design Review requires the contractor to show that the program
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status for a'l subsystems design, development, and test is satisfactory
and that the design of each subsystem reflects the requirements of the
applicable specification.

The Design Validation Review was held August 1, through September
8, 1972, Several items which were outstanding at that time have subsequently
been closed.

According to the Air Force, the contractor met all the requirements
of the B-1 Critical Design ReQiew. Three system performance requirements
regarding existing fuel and gross weight, however, remained open and were
deferred for later consideration and no completion dates have been
established. The SPO would not furnish further details on these actions
beeause they were still in process.

PERFORMANCE

Rockwell reports technical performance measurements to the SPO in
Monthly Engineering Management Reports which are designed to show the
technical progress of the airframe program. Among these measurements
are weight empty, range basic mission and supersonic mission, takeoff
and landing distances, infrared emission, and radar crogs section.

Those measurements are discussed below.

Welght and range

Rockwell reported reductlons in both subsonic and supersonic
ranges because of increases in aircraft empty weight from July 1972 to June
1673, In the June 1973 SAR, the Alr Force elected to report the impact
of the airframe weight increase as increases to the gross takeoff weight
and takeoff distance rather than as a reduction of range by adding fuel

to retain the design mission range.
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Radar cross section

Radar cross section ic a measure of the target's characteristic
to reflect useful radar energy back to the originating source for
information processing. Rockwell informed us that the B-1's projected
radar cross section is larger than the specification goal, yet still
significantly small. Rockwell indicated that they are still consciously
pursulng the original goal, but believe the Air Force will probably relax it.
Rockwell officials advised us that a change from a mixed compression
inlet to an external compression inlet on the nacelles is expected to
result in an increase in the radar cross section. Rockwell officials
advised us that it was difficult to determine the exact effect until testing
on the new nacelle has been performed. The inlet change is discussed
further on pages 37 and 38.

Infrared emission

Infrared emlssion is electromagnetic radiation generated By any
material with a temperature above absolute zero. The infrared signature
ig the amount of radiation available to a detection device which helps
to ddentify the type of aircraft being detected.

The engine and aircraft skin are the primary sourges of infrared
radiation. Since the Air Force had the engine infrared suppression requirement
under review, Rockwell officials said it is difficult to assess the status
of the infrared program. Since our review, the Alr Force has deleted the
requirement for Infrared suppression of the engines.

Potentlal problem areas

Our review at Rockwell disclosed three major subsystems of high risk,
only one of which has been recognized by the Program Office as a change in

scope and has increased the B-1 development contract cost by about $7.56 million.
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These high risk areas will affect the B-1's program cost, schedule, performance
. » and safety. These subsystems: the nacelle inlets, and the crew

€sCap? syatem and the electrical multiplexing system, are discussed

below:

Engire inlet change

Since program inception, contractor and Air Force officials have
been concerned about the tvpe of engine inlet system tkat should be
installed on the B8-1. As part of the original contract statement of
worx the contractor was required to studyv the mixed compression inlet
and the external compression inlet. Based on study results, Rockwell
recommended incorporating the mixed inlet because overall it was con-
sidered technically superior to the external inlet. The external
inlet, however, was shown to be less costly, lighter, and simpler in
design.

Wind tunnel developrent tests on mixed inlet scale models indicated
that performence was below predicted levels and a heavier, more com=
plicated inlet control system would be needed.

Further study by the Air Force in 1972 indicated a weight savings
of 2,000 pounds if the external, rather than the mixed inlet were used
and a savings in life cycle costs as well as improvement ir subsonic
performance. The Alr Force in September 1572 directed Rockwell to
incorporate external inlets on the thrce development zircraft.

To prevent a delay in first flight, Rockwell reworked the mixed
inlet structures to external inlet structures, accounting for some
welght growih in development aircraft, althourh the weight of production
aircraft is expected to be reduced by 1,331 pounds. The engineering
change proposal for the external inlet indicated additional wind tunnel

testing may be recuired and the cost was definitized at 27.54 million,
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Rockwell estimated a veduction of $132,000 per production aircraft.

or $31.8 million if 241 aircraft are procured with the external inlets.

Crew escape system

The crew escape system on the B-1 is a large four-to-six-man
capsule with powerful rocket motors to assure safe escape. The capsule
has encountered several problems that the countractor must resolve to
ensure the safety of crew members in an emergency, including stabilization,
drogue chute transition to the main parachutes, recovery from low
altitude dives and reduction of potential crew injury upon impact.
Stability was an area of high risk for the crew escape system. The
stabilizers being developed for Rockwell by a subcontractor were to be
inflatable., Due to problems with the subcontractor's stabilizers,
however, Rockwell initiated efforts to develop non-inflatable metal
stabilizere and began terminating the subcontract. Rockwell estimated
that this change would iacrease the cost of developing stabilizers for
the B-1 by $7.8 million. The actual amount has not been determined and
it is not known at this time whether Rockwell's contract will be increased
or not. There are indications Rockwell is having problems with the metal

stabilizers tco.
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In September 1972 Rockwell completed a studvy of tne mocule spec-
ification requirements and alternate concepts. The 2-1 capsuie showed
favorable results; however, Rockwell recormended termination of the
crew capsule program and incorporation of ejection seats.

Rockwell pointed out that risks were hizh in the areas of cost,
schedule, and performance for ihe capsule, while low to moderate for
alternate systems. Further, Rockwell maintainad that capsule life
cycle costs were sipnificantly higher than costs for alternate systems.
Life cycle cost savings of the alternate sys*ems ran-ed from 3112.%
to $200.2 million. Alternate systems were also shown to be from 1,775
to 2,530 pounds lighter and were more reliable than the capsule. Rock-
well also indicated in the studies that schedule risk and cost inpact
could be improved by reduced performance of the crew module.

At Air Force direction, Rockwell submitted an urgent engineering
change proposal for prequalification of the B-1l crew escape system in
January 1973. Rockwell proposed to initially qualify the capsule to
a speed of about 450 knots equivalent air speed prior to first flight
and to higher speeds prior to completion of 12 months of flight testing.
According to Rockwell and Air Force data, the change was needed to
eliminate excessive system cost and risk asscociated with full qualifi~
cation prior to first flight. The desreased speed requirements result
in a 5 percent reduction in confidence level for crew escape system

reliability at the time of first flight.

enT A AJLABLE
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The contractor's assessment of risk in the areas of cost, scheduls,
and technical performance were still high as of August 31, 1973. The
System Prozram Director said the capsuie would be safe for the flight
snvelope the 3-1 w#ill use initially and as the eavelope is expanded

later in the flight Lest program the capsule envelope will also have

to be expanded.

Electrical multiplex system (EMUX)

The electrical multiplex system being developed for the B-1 is a
major innovation in aircraft design. It is the primary electrical
system and is currently a critical development area for the B-1. This
system differs from conventional electrical systems in that a number of
aircraft subsystems will be controlled through a single set of wires
using a centralized control and coded signals. Conventional systems
use thousands of wires throughout the aircraft.

There have been delays in the development of EMUX and further delays
may be encountered. One of the development problems was the develop-
ment of a sultable package or shape of box for positioning in the B-1
aircraft. Another continuing problem has been thé’nonavailability of
off-the-shelf items from electronics suppliers. Rockwell's EMUX
subcontractor has been hindered in the timely support of development
milestones due to shortages of parts because his suppliers give higher
priority to their higher volume and more profitable commercial business.
Rockwell estimates that their EMUX subcontractor will incur an overrun

of $8.6 million due to EMUX problems.
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CONCLUSIONS

Rockwell has encountered proolams in meeting the schedule for the
B-1 progran aml estimates an overrun of target cost by completion of
the development prorsram. It appears that the moninaly reporting systen
does not include the best estimates of schedule and cost in a timely
manner, thus we are not certain of the reliability of Rockwellls
current estimates.

Even though Rockwell was unable to meet the schedule for first
flight, 1t appears that the Air Force will increase the contract
target cost and fee to accommodate the stretched out schedule. We were
advised by the Air Force, however, that the fee the contractor will
receive will be limited. The Air Force stated that the contractor's
fee will only be based on what his costs would have been had the sche-
dule not been changed, thus granting some compensation to the Govern-
ment for the schedule stretch.

Increases in the empty weight of the aircraft have required the
Air Force to make performance trade-offs in gross takeoff weight
and takeoff distance and it is improbable that Rockwell will meet the

”

radar cross section goal for the aircraft.
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CHAPTER |

ENGINE STATUS

The Fi0l engine being developed by GE, Everdale. 0Ohio, is an
aupmented turhofan eungine decipgned to provide sufficiert thrust for
the B-1 to accomplish both subsonric and supersonic missions. To
ensure the F101 engine is rellable and safe for fliight testing, it
must successfully complete the PFRT. Dats accurulated from factory
and flight tests are used to establish the engine design for CQusli-
fication Testiug whict, upon successful completicn, indicates the
engine is acceptable for production. The Qualification Test for
the engine, scheduled for completion in June 1274, invoives two
sequential 150-hour endurance runs, as corpared to> a single 180-hnur

endurarce run used in many prior engire qualification te

%]

t

&3

In Octeber 1973, GE predicted a small overrun of target cost at
completion of the research, developmert, testing, and evaluation effort,
and except for the PFRT milestone scheduled for corpletion in October
1973, had met schedule mlilestones on time. In November 1973, one of

the nine techrical parameters being monitored, specific fuel con-

sumption, was not meeting PFRT requirements.

BEST DOCUMENT AVAILABLE
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COST

Although the SAR does not specifically identify the procurement costs
for engines, the following were included in the program costs in the June 1972,
and June and September 1973 SARs.

B-1 Engine Cost Estimates
{in millions)

Current estiﬂatei/

Description  June 20, 1972 June 30, 1972 September 30, 1973

Development $ L58.4 $ LS8.4 $ L11.9

Procuremeant, 34,4 1,103,873 .12k
Total 31,295.0 $1,5¢2.2 $1,5L3.3

As shown above, the September 30, 1973, SAR indicates that
wae ST0 expects the final engine aevelopment contract cost to be $411.9
million, GE expects to incur only 3397.6 million at completion of

the contrac£ effort which is $10 million more than the current target
price. ,

Effective in August 1973, as a part of a rephased B-1 program,
the Air Force reduced the number of deliverable emgines from 27 to 23
and chanired the delivery schedule. G= anticipates a net increase in
target price of about $5.5 million as a result of those changes and

extended support of the flight test program. The final amount had

not been nezotiated as of December 1973,

E
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SCH=DULE

The F1C1 engine develovment program has been esseritially on
schedule sirce the contiract award, except that the PERT--a significant
milestone ir the program--was not completed in Octoter 19732 as”
oririnally scheduled., In Decerther 1972, the Alr Force estimsted
that the contractor would complete PFRT in early 197L,

According to the contracting officer, the Dusiegn Asgurence Review,
opne of the milestoncs considered in making awsrd fees, was completed
on schedule in Muwr 1072, Tre prirary purpose of ire review is to provide
engine design assurance for the PFRT configuration eand to expand the
test verification data base., "hile the SPO reported that GE had com-
pleted the Design Assurance Review in May 1973, he was concerned
about the incremental performance improvement from engine
to engine. As each engine was bullt and tested. the incrementél change
ir performance betwcen the engines was not quite as muck as expecied.
The SPOVs concerms ahbout enzine performance will no¥ be satisfied until
the rasults of PFRT are svailavla. GE cormented that the plan for
enrine testing at Arnold Enrineering Development Center refllected a

tight schedule and any interruptions such as power curtailments, facllity

or enrine problems will present difficult situations to work around.
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to Rockwell begirning in January 197L. The rnext ra
the engine ic the Cualification Teszt Renort, scheduled for sutmittal in
June 197€ (test to be complete April 1977) but that milestone is subject
to change because of the impending program chanze resulting from the
fiscal year 197L budget reduction.
PERFORVANICE

GE's engine development plan irnciudes building and testing 22

factory test engines and deliverins 22 other engines in PFRT config-

0

uration. The scheduled PFRT performance and endurance engines (nunmbers

013 and 012) were beirns tested in Noverber 1972 at Arrold Znsireering
Development Conter and the GE piant, respeczively., GE wiil asse-tie
and test the other factory test engirnes with the last tuo beiry ihe
official Qualification Test and Qualification Tes%t haciup encires,

respcectively.

Performance prohlems being experienced

GE reports the performance of the engine to the ®»-] SP) in a
monthly EZrginecring Management Report which shows the status of nine
technical perfornance measuremerts by comparing plauned progress to
actual test data. In November 1973, the report showed that the per-
formance ret or exceeded the PFRT requirements except for snecific
fuel cornsumption at penetration cruise, which had ahout a 2 percart
unfaverahle variares. The SPO's chief propulsion monitor told us

that not meeting PFRT requirements for epecific fuel consumption at
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penetration cruise could, if not corrected, degrais the mission range

£ the 3~1. He said no computations had been made to determine just
how much the range would be degraded if the fuel consumption were not
improved.

PFRT progress

GE's testing of complete turbofan engines and components provides
data to support the technical status of the F10O1 engine progran as
reported to the B-1 SPO. The engine and cornonent testing is discussed
in more detail hzlow,

The PFRT for the B-1 engine program in:lu@es 29 component tests
as well as sests of complete englnes. The test plans require certain
tests at simulated altitude conditions and 10 six-hour endurance runs.

The Alr Force informci us that the endurance runs were completed

satisfactorily in February 1974,

Altitude performance tests

The PFRT altitude performance engine was to bd tested at the

Arnold Zngineering Developmert Center in Sen‘ember and October 1973.

REST DOCUN AVAILABLE
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This eingine was assembled at GE's Evendale, Ohio plant, dut fu-ing
preliminary engine tests in early September, was found to be using about
2 percent more fuel than PFRT requirements. fore shipoing the engine
to Arnold Engineering Developvment Center the engine was completely
disussembled to determine the cause fo~ the higher than predicted fuel
conswnption, Initially it was believed that an air seal installed ba-zk-
vards vas the major contributor to this problem by allowing a zonsi‘erable
amount of high pressure air to leak out of the core engine. “o-reztive
action was taken to assure proper installation of the seal and othe~
actions ained at clearance and leakare control ve-e taken., OCome verform-
ance improvement was noted when this engine went back to test and vas
subsequently shioped to A-nold Enginee~ing Development Cente~ in late
October 1973. The improvement was slight however and still cic not b-ing
the engine's performance level in line with pre-test predictions.

GE officials advised that engine PERT will be restarted in January
1974 and the Air Force advised us that it is expected to be finished by
the end of March 1974, They said the SPO has granted & waiver of the
specific fuel consumption reguirement for purposes of PFRT, but GE must

be able to meet thils requirement for the Qualificacion Test.

Endurance tests

The official PFRT endurance engine on November 1, 1972, was being
calibrated fo- the start of the 10 six-hour PFTRT endurance runs at GE's
Evendale plant. Each run approximates various —ating points the B-1

would go through on a mission, At the end of November only one of the
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endurance runs had been completed because of facility problems ard

turbine vane prohiems. The facility problens have been corrected

but because of the turbine vanes overheating, which was caused by

aluninum particles from the engine compressor shrouds clogging the

cooling holes, the enrine was still disassembled in December 1973.

To correct the problenm, GE is chenpging some tolerances and installing

screens to catch the aluminum particles. GE planned to complete the endur-
ance test in January but did not complete it until February 1974. The System Pro-
gram Director estimated that PFRT may not bz comploted until Yareh 197L.

Component tests

THe 29 component tests required for PFRT inclu&e electrical inter-
ference tests, altitude functional tests. and overspeed test for rotary
parts. Components included in thesc tests are the electrical system,
augmentor controls, main engine control, fuel pump, guide vane actuators;
and rotors of the fan, compressor, and turbines. The SPO is confident
that all 29 component tests will be approved by the end of December 1973.
At December3,1973,they had approved 17 of the 20 tests submitted to them.

Deletion of infrared suppression requirement g

End

GE submitted a proposal to the SPO for use in a trade-5f{ swudv to
determine 1f the infrared suppression can be replaced with defensive
avionics. The proposal submitted in April 1973 indicated a reduction
in the developmant contract target price and engine weight could be
expected if the SPO approved the change and deleted infrarsd suppression
as a requirement for the engine contractor. GZ stovped develoopment
efforts on the suppressor at that time bat had 2 design which wouild
word but was expensive and reduced performarce. As previously discussed, the

Air Force has deleted the requirement for infrared suppfgs%iﬁigtﬁ;the engines.
Y Lt
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Based upon Alr Force and contractor current estimates, GE may
have a relatively small overrun of contract target cost. The Air
Force has consistently estimated a higher cost and has considered this
in prozram budpets and esiimates.

Tre PFRT, scheduled for completion in October 1973, may not be
completed until March 197k, because of technical problems with test
engines. The delay may have 1little B-1 program impact becauss of
the delay of First Flight by about five months. A timely corplietion

of the Qualification Test before the B-1 productiion decision remains
a critical milestone.

The one engine performance parameter, specific fuel consumption
at penetration cruise, has not met PFRT requirements, The SPO has also
expressed concern about the incremental growth'of engine performance,
but GE has about two and omne-half years to improve the engine before the
Qualification Test. Should specific fuel comsumption and engine per-
formance be difficult to improve, there could be ad impact on program

cost, schedule, and performance.
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CHAPTZR 5

AVIONICS STATUS

The Boeiny Company is developing the B-1 offensive avionics
package. DBoeing's costs as of September 1973 were bHelow budgets
and estimates of cost at completion indicate that the contract price
will not be exceeded. The contractor is on schedule in meeting
program milestones, and, based primzrily on analytical data, the
contractor and the SP) currently assess the offensive avionics

performance to meat or evceed the specificaticn requirements

On Janvary 8, 197k, the Air Force selected the B-1
RFS/ECM development contractor. The AIL Division of Cutler- Hermer,

Inc., wes awarded a contract to develop the defensive avionics sub-

system.

PROCURENENT BACKGROUND

When the B-1 program entered Full-scale Deveinprent in Juns 1970,
the Air Force contemplated that an initial avioniecs system weizhing
about 5,500 pounds would be used in the test and operational aircraft.
The system would include offensive avionics for airecraft flight control,
communications, navigation, and weapons delivery; and defensive avionics

to detect threats to the aircraft so that approoriate action may be taken

- 50 -~ . ??@X poJQAkP&%\Ea

)

3
2
e

N



to counter these threats., This svstem was to be adequate for the
validated threat of 195Cs, however, the airframe conirsctor was %o
design the B-1 ‘o accormodate a more sophicsticated avionics systenm
weighing as much as 10,500 poundsz. With this understanding, the
airframe contractor was to select a sutcontractor for the design,
developrient, and fabrication of the 5,L00 pourd avionics systen.

By September 19271 the Air Force decided to contract directly for
the avionics and issuved three recuests for proposals to industry--
one for offensive avionics and two for defensive avicnics. The defensive
avionics requecsts for proposals were for (1) & Radic Frecguency Sur-
veillance/Electronic Countermeasure subsystem development contraci ard
(2) an Infrared Surveiilance Subgystem developrent corntract,

In April 1972, the Air Force selected the Boeing Zompany to pro-
vide sepments of the offensive system and to integrate those with
selected Govermment furnished avionies ecuipment. 3Boeing will also
integrate the offensive and defensive peortions into an avionics svstem.
The Infrarcd Surveillance Subsystem request for *)ronosa1 was cancelled
because of insufficient technological prosress. There are no plans
to initiate development of an Infrared Surveillance Subsystem Tor the
B~1 defensive avionics system, although further exploration of Infrared

Surveillance Subsysten technology is continuing.



The Atr Force initiated the development of the remaining portion
of the B-1 defensive avionics, the Radio Frequency Surveillance/
Electronic Countermeasure subsystem, in Aupust 1972 when firm fixed
price study contracts for about $2.5 million each were awarded to
the Raytheon Company and Cutler-Hammer, Inc. The contractors were to
detemine the defensive suvbsystem needed within a specified unit pro-
duction cost goal of 31.L million (stated in 1972 dollars).

In June 1973, the Air Force issued letters of instruction to
Raytheon and Cutler-Hawmer requesting them to submit their proposals
for the B-1 RFS/ECM development contract. Upon receipt of
the two contractors! proposals, the Air Force initiated the Source
Selection process, which was scheduled to be completed in October 1973.
Due to the B-1 program rephasing and to allow the competings coniraciors
time to modify their proposals to include considerations for a possible
tail warning system, the Air Force rescheduled the defensive avionics
Source Selection to be complieted December 31, 1973. Cutler-Hammer was
selected on January 8, 197k, aﬁﬁ—éwarded a developrdent contract for

$31.6 million.
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COST

The following schedule shows the Air Force avionics program cost .

estimates included in the program costs shown in the June 1972, June 1973,

and September 1973 SARs.

B-1 Avionics Cost Estimates
“{in mliiions)

Current estinatef/

Description  June 20, 1972 June 35,1973 Septerter 27,1572
Development:

Offensive  §  £5.3 s 7.0 $ 96.7

Defensive 87.8= 1oh.03/ 108.6
Subtotal 3 153.1 $ 1814 $ 205.3
Procurement 1,163.2 1,372.5 1,L06.6
Total $1,316.3 81,553.98/ £1,611.9

The September 30, 1973, costs shown in the preceding table
are subject to changes pending the final regotiation of contract nrices
for the B-1 program renhasirg, and the results of a current Air Force

review of the B-1 program. ,

Kstimate is ir then vear dollars which includes escalation.

RN

Tne Boeing estimate shown on the June 30, 1973 SAR is $88.3 million
which includes changes and tasks that have not yet been incorporated
in the Alr Force estimate.

Includes $30.0 million for defensive early avionics flight testing.

Additional avionics dev:lopment, not specifically defensive avionics.,
Increase in development attributed to carly offensive avionics flight
test. Increazse in procurcment attributed to revised escalation
factors and change in planned production decision.
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Offensive avionirs contract

In April 1972 the Alr Force awarded Boeings 3 cost plus incentive
fee contract totaling about §72.L million for ‘he development and
irtegration of the B-1 avionics system., Subseguent work scope and
schedule changes, such as the chanve in navigation systems components
and the B-1 program repheasing have increased the contract price. The
Septerher 30, 1973, SAR ghows the current contract price to be $95.3
million which includes authorized but rot definitized amoun®s for the
program rephasing.

The Boeing Cost Performarnce Report for the period ending August
23, 1973, indicated the contractor's costs are below hic budgets for
work performed, and\that Boeing estimates the contract price will not

be exceeded.
SCHEDULZE

The following schedule contains selected dates of importance in
the B-1 avionics program as of September 27, 1973.

B-1 Avionics Propram Siznificant Dates

Offensive avionics:

Contract Award April 1772
Syster. Desi n Review July 1972
Preliminary Design Review Completion  April 1972
Critical Design Revicw Completion August 1974
First Flight September 197¢
Fliyht, Test Zompletion March 1977

Defensive avionics:

Source Selnction Comnletion Decermber ]973?/
Flirht Test Initiaticn Estimated 1977

a/ Contractor selected on January 8, 197k4.
- 54 -
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The System Design Review and Preliminary Design Review were
completed as scheduled. The System Design Review is a joirt SPO-
contractor review of the item specifications to provide early
agreement on allocation of requirements tn the variosus subsvstems.
The Preliminary Design Review is also a jsint 3PO-contracior review
to establish the allocated performance requirements haseline, the
technical adeguacy of ihe avionics design spproach, ani the con-
tractorts progress to date. The milestenes subsequent to the
Preliminary Desirn Review are subject to reschedulirng as noted under

the previous cest section.

In November 1973, SPO officials estimated that first flight and

completion of flight test for the offensive avionics will each be

delayed 6 months beyond the schedule shown in the September 30,

1973 SAR. :

PERFORMANCE
Based primarily on the analyticael data aveilanT» prior to the
commencement cf actual testing, Boeing amd the SPO currently assess

the avionics performarce to meet or exceed specification requirements.

Offensive avionics mission requirements

The B~1 offensive avionics subsystem is corprised of navigation
and weapon delivery equipment, mission and traffic control eguioment,

an avionics control unit complex and software, avionics controls and
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displays, stores management equipment, and the avionics central
integrated test systenm.

The B-1 offensive avionics includes a Terrain Followirg Radar
which was develoned for the P-111. Thic syster is ©o provide the
B-1 with the capahility to fly safelv at low altitudes over sll types
of terrain, day op night, and in all weather. The Terrain Following
Radar provides a warnirg to avoid obstacles and nrovides the necessary
commands to the B-1 automatic fiisht control system., The B-1 avionics
system also includes a Doppler Radar and a Forward lLooking Radar. The

Air Force Avionics Lacoratory is developing the Ilzcironically Azile Radar

System, which could replace all three B-1 radars although the Air Force

advised us it has no plans to put 1t on the B-1.
The B-1 inertial measurement unit is a currently used system which

has demonstrated the required navigation accurary as shown 1in the B-1

SAR. The Air Force Avionics laboratory is currently developins the

Gimhaled Elecirostatin Gyroscore Alrcraft Navication Sryster which coild be used
by the B-1 but the Alr Force advised uws that it also has no plamns to ﬁse it on
the B~-1. This navigation system is to be less costly, more reliable, more
accurate and easler to maintain than the B-1's inertial measurement unit.

TESTING

A€cording to the SPO's current plans, considering the fiscal year 1974
budget reduction, the B-1 offensive avionilcs system is to be flight tested in
Air Vehicle #3 beginning in March 1976 and endirgz in Seot mher 1074,

a 6-month delay from the schedule existing in September 1973.
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The flight test program includes seventy-five hours of offensive
avionics flight testing. The testing will not provide a full dem=
onstration of the offensive avionics requirements, but is to provide
information indicating that the requirements are within the avionics
capabilities. For example, the Terrain Followingz Radar will be
flight tested at a higher altitude tharn the B-1 basic mission altitude;
however, the test data 1s %to indicate a capability t» perform at the
lower altitude. Also, tho B-1/3RAM flight testing will consist only
of captive missile tests and simulated missile launches. The Air
Force currently pians ro actual SRAY launches during B-1 flight testing
prior to the production decision.

There will be no defensive avionics flight testing prior to the
B-1 production decision, 1In December 1973 SPQ officials estimated
that defensive avionics flight testing would begin in 1977.

CONCIUSIONS

While tre offensive avionics package hés teen defined, and =

. —_— - - ra
contractor has been selected to Integrate the offensive and defensiwve

packages into a complete system, a contractor to develop the RFS/ECM

system was just selected on January 8, 1974. The defensive avionics

will not be flight tested until after the planned B-1 production

decision.

BEST DOCUMENT AVAILABLE
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Testing of the offensive avionics prior to the B-1l production
decision will not involve the full capability of the Terrain Following
Radar, nor will actual SRAM launches be made,

The weight and cost of the total avionics system may grow if the

aircraft radar cross section increases further, or 1T the threat increases,
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. * ATTENOTY T
Ll MLTNT SOAT AT LATA RTIMITIOED
AS UF kT TR, 1972
Desaription Nonbuell anptraat L nontrant 2neing sontract
Award date June 5, 1970 June 5, 1970 ap~il 1z, 1972
Jontrazt type oPIT SPIF SPIT
Jezeription of Design, fa57icato, cfian, Sabrizate, DJesim, Adevelop,
major tacks of and *est 3 test ¢ qualify B-1 integrate, install,
aontrast B3-15 inzluding engines U“-ourh orerate, mo“ify,
nategory 12 OFRT & “”«/ maintain & test avionins
testing subsystens
Original target cost "1,235,0A1,458 237A,571,570 ‘58,229,600
Target fee 115,757,2°1 21,120 877 m~5569?,33?
Total "1, 250,21/,700 CLOF AR O A A B
Zurrent target coct A,084,215,477 253,429,0:0 V71,552,702
Target fee e/ 28,007 77,779.‘”‘ 5,-F7, 272
Total *1,168,.267%, 50/ DL AT A 7,020,077
T target fee
of target 205t 7.9% 2.0% 7.5
Yinimum/maximin
fee
(% of target nozt) 2%/12%, 2%/12% 0%/1.%
Ceiling price None None None
Government/contractor
sharing of over-under
target cost 90/10 80/20 - 85/15 over, 90/10 under
Completion date ‘ay 1978 September 1072 Yay 1976
Location of Los Anceles,
contracto~'s plant Zalifnrnia Evendale, Ohio Seattle, lashington

1/ The o"iginql sontract was for 5 alreraft and one stat
airframe. “urrently there are provisions for only three vircrﬂff

2/ “atesewy T festing in prina-ily sonducted H{ the ~nntranto-~ with Ai- Tarce
pa~tizination. Tt ohjective 15 the ve-ifization of enginrering
speecificntions of individual hardware items.

2/ PrRT (Peeliminary Tlicht 3ating Test) is a tect pmoream whi~h ectablishes
the safety nf an engine before it may be used on a manned ai-e-af+, 17

(Tnalification Test) shouws that an enszine is fully developed ani reaiy
pefale)

~oduction. BEST DOLJ Wik NT A" rﬁH.ABLE
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APPENDIX IT
ANATVSES GF B-1 SAR .
COST ESTINATE

. {In MiLlions)

Total
Development Procuction Program

Planning Estimate - June 30, 1969

1968 Dollars (246 aircraft) $1800.0 $ 7000.0 $ 8800.0
Adjustment due to rounding 28.3 (7.5) 20.8
Addition of prior ycar funds 139.0 =0~ 139.0
Addition of other costs=-SRAM/B-1

interface, etc. 129.8 -0~ 129.8
Cost estimating changes 176.7 612.1 , 786.8
Escalate 1968 dollars to 1970 dollars 157.22/ 570.6%/ 727.8
Reduction due to Project Focus ~0- (752.4)§/ (752.4)
Escalate 1970 dollars to then-year dollars 254.0 1111.0 1365.0

Development Estimate - June 30, 1970 $2685.0 $.8533.8 $11218.8

Then-year Dollars (246 aircraft)

Additional engine component testing 4.3 ~-0- 4.3
Extension of program due to funding

constraints 2.1 -0=- 42,1
Additional service funding costs 28.0 -0~ 28,0
Reduction of test vehicles and article,etc. (127.5) -0~ (127.5)
Additional contract engineering support 17.1 == 17.1
impact of desiga evoluti~~ 21.7 371.2 392.9
Revised cost methodology (32.4) (596.7) (629.1)
Change in initial spares cstimate -0- (101.8) (101.8)
Impact of reduced development program -0~ 145.2 145.2
Fund transfer to AEDC Program { 9.3) -0- ( 9.3)
Incrcase {or early offensive avionics

flight test 54.9 =0~ 54,9
Change 1in production decision date 15.5 7 -0- 15.5
Impact of increased weight -0~ 474.8 474.8
Program schedule change 68.0 20.3 §8.3
Increase in economic escalation 20.3 461.0 481.3
Impact of increase in inflation factors -0~ 1576.4 1576.4

Current Estimate - Sept. 30, 1973
Then-Year Dollars (244 aircraft) $2787.7 $10,884.2 $§13,671.9

Inflation Included in Above Costs
Using 1970 as Dase Year § 274.3 § 3,148.4 ] 3,422.{

2/ Due to Project Focus, visibility over inflation from conversion of 1968
dollars to 1970 dollars has been lost. 'Figures shown were included in
early reports.
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APPENDIY IIT

ITO' -\rsvﬁ TINT TN AT YT A T Tt
T ??OGTAﬁ Aig”f:?”ff" SOCT TITIUTED
(In ’fillionz) .
“eno~tedl in 5320 an <8 ates chowm
Planning ovelopment Tu-rent Jurrent
Fstimate Ectimate Zotimate tstimate
Coat estinate-s June 30, T0/0 Jun~ -0, 1071 June 30, 1977 Sent. 20, 10772
Total 8,820.0 11,218.8 211,3112.6 313,671.©
Portion of estimate o/ o/
v - Wy «
that is escalation -0~ 1,365.7 1,499.2 12,422,752
CALSULATION OF 22170 TSTALATICON
Jevelooment ectimates
For development, a factor o 2.57 percent
per annum or 2 total of 1! we~sent was
applied to the 1970 dollars TOP5L,7 -
For procuremcnt, the 0SD faztors vere
applied to 1772 dollars 1,3111.9
Total eszalation in development estimates %1,265.7
Surrent estimate 9-20.77
Developnment, see development estimate above . 27402
Procurement, the OSD facto~ of about 2. ,
percent compounded annuzlly was anplied
starting with the larch 1972 SA™ 3.148.4
Total escalation in current estimates 53,422.7

Dollar amounts for p=ice escalation inecluded in program asquisition
cost estimales. These include escnlation from 1970 fo then-year 4
calrulated o5 chowm, but do not refle~t ececalation from conve-

1968 dolla~s tn 1970 dollars
BEST DOCuMEZ!
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A APPENDIX IV
DCPARTMINT OF THII AIR FORCE

q L . .

WASHINGTON 20330

OFIICH ©F 1HE HOCRLT ARY : 1 3 gon 1374

" Cy to: McClellan - SAC
- “Hebert -« =Z13C
Mahon - HAC

Stennis - SASC
Price « R&D Subcommittee

HASC

Honorable Tho.ias J. McIntyre
Chairmon, Subcommittce on

Rescarch and Development
Committice on Armed Scorvices
United States Scnate

Dear Mr. Chairman:

In my letter of February 6, 1974, I outlined the results
of extensive cfforis we had undertalien over the past scveral
months to review the B-1 program, including the review conducted
at my request by Dr. Bisplinghofif's committee. I also inforuied
you that, bascd on our asscssment of these results and our
evaluation of various alternatives, I concluded we should beuin
work on a fourth R&D aircraft in FY 75 and possibly ~ fifth e
aircraft in Y 76. Reprogramning these aircraft from procuraerznt
to developnent provides a viable opltion to cnicr production in
FY 77 angd avoilds unwarranicd technical riskis and unnccessary )
costs to the Government.

Since early Fcbruary, we have bcen developing a cost
estimate. for the revised program. This new estimate is attached
together with a cost track from the September 30, 1973 SAR.

We belicve the new estimate is realistic, and is one that offers
a reasonable management challenge, yet provides fiscal stobility.

About one’ half of the difference between our curreni RDTER
estimatce and the September 30 SAR RDTEE estimate reflects the
cost of transferring taslks from procurement to development.
These tasks include the fourth and fifth R&D aircroft, and

RS WY

desiygn improvements that will also reduce manufacturing costs.

As pointed out by Dr. Bisplinghoff and confirmed in our
recent review, the previous-cost estinate was inadzquate to
canpleice the planned R&D program.  Accordingly, we have acdded

about $270 million to the R&D estimate to accommodate thesce
costs.

In develoning the cstimate for the remaining portion of

the R&D progra.a, we have taken inlo account our most recent

BEST DQC%E{%.JEEFW AVAILABLE
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inflation cxperrence which is about 5%. Further,” to provide a
prudent margin Jor management flexibility, we have added about
5% of Lhe remaining development costs or ebout $104 million.
These marcin fands ave not nced-é ot this.tire ¢nd will not 0
reoguested unless required by curcently usforescen cvents.
Together, these changes bring the total development estimato
to about $3.5 billion i. then-ycar dollars

Lo ]

RN

Ve now cstimate B-1 production to cost about $8.05 billion
in constant 1970 dollars, reflccting little net change from our
October estimate of $8.18 billion. However, as you realize,
the procurcment program is planrncd for soric time inco the
futurc, beuinning with a production decision in FY 1977 and
running througin FY 19865, and is not on contract. It is difficult
to estimate the labor rates and prices that can be cipected
during that time period. Consequently, thie then-year dollar
production cstimate of $11.5 billion uscs the official Departm
of Dceicnse cscalation planning factors anlcn eguate Lo abou:
3.3% for thce B~l procurcment program.

The cost csiimate for the revised program has becn develer:zd

.

from thorough analysis and we axre confident it is the best thac

can be made from the data available at this time. We will, of
course, refine our estimates as the procran progressces. lovever,
we bciieve the current cstimate wall afford tlscal stabvility
for the R&D program.

As I indicated in my earlier letter, Gencral Brown and I
have dovoted considerable attention to the extensive B-1 revicw
which we initiated following our appointment to office last
sumncy The developnent program we have presented to the
Conglcss provides an orderly and measurcd approach to a
production decision in Hovenber 1976. I belicve the progran
we pronosc justifies your continued strong personal support.

In our view, successful development of the B-1 is crucial to
the national sccurity posturc of the Unitced 3 tates in the

1980 and beyond. My staff is available to meet with your
staff at their convenicence to discuss program content and

cost in further detail. )

Sincerely,

ey ﬂ
Nl ‘ {,
~ MR H el {he Agvanw
BEST DOCUMENT AVAILABLE o fnn L. ,lcm}ap

Attachr. mt
- 64 —-



TOTAL SUMMARY

(DOLLARS IN MILLIONS)

L

[ L

ca ~ncalation rate of 3.3%.

t
b
>

P S T m
P.rum i e aeaili 4 N\ mlv by wr.m

;

AlC 1970 1975 $ THEN YZAR § *
QUANTITY|  TOTAL  UNIT TOTAL  UNIT TCTAL'  UNIT
30 SIP 73 SAR
DIVILOSENT 3 2,513 - 2,748 2,788
TROCUNEMENT ) 7,736 32.1 9,208 38.2 10,834 £435.2
TOTAL PROGRAM 244 10,249 42.0 | 11,956 .49.0 13,572 56.0
OCT 170 TO SASC (RED SUBC) N
| DIVZILORMEIN 3 2,513 2,748 2,788
) PRCCUREIEN 241 8,181  33.9 9,738 40.4 11,512 47.8
TOTLT PROGRAM | 244 10,694 43.8 |.12,486 51.2 | 14,300  58.6
CURRENT ESTLIATE ,
© DIVILOREN 5 3,030 3,370 3,500
PRCCUREENT 239 8,051  33.7 9,583 40.1 11,500 48.1
« TOTAL DPROGRAM | 244, 11,081 45.4 12,953 53.1 15,000 6L1.5
Fm—r T coti--te based on escalation rate of about 5%. Procurerant estimate through FY Homm!






