oo 7 2 B/t /05
: ol 0 7-’23’7@

REPORT TO THE CONGRESS

LT

LM093356

Problems In Developing The B
Atomic Energy Commi§§ion’s
Fast Flux Test Facility ...

BY THE COMPTROLLER GENERAL
OF THE UNITED STATES




COMPTROLLER GENERAL OF THE UNITED STATES
WASHINGTON, D.C. 20348

B-~164105

To the President of the Senate and the
Speaker of the House of Representatives

This is our report on problems in developing the
Atomic Energy Commission's Fast Flux Test Facility. Our
review was made pursuant to the Budget and Accounting Act,
1921 (31 U,S.C. 53), and the Accounting and Auditing Act of
1950 (31 U.S.C. 67).

Copies of this report are also being sent to the Direc~
tor, Office of Management and Budget, and to the Chairman,

Atomic Energy Commission,
™
Wy :

Comptroller General
of the United States

BEST DOCUMENT AVAILABLE



Contents

DIGEST
CHAPTER
1 INTRODUCTION
Estimated cost for FFTF project
2 DELAYS IN DEVELOPMENT OF THE FAST FLUX TEST
FACILITY
Project schedule delays
Effect of schedule delays on com-
pletion date
Current status
Use of in-house AEC laboratory to man-
age development of the project
Project staff
Role of Pacific Northwest Laboratory
Management system
Contract performance appraisals
Coordination of management direction
Completion of conceptual design by
task force
Battelle Memorial Institute comments
Conclusions
3 SCOPE OF REVIEW
APPENDIX

I Letter dated March 30, 1970, from Battelle
Memorial Institute to the General Account-
ing Office

IT Schedule slippages on major milestones, sup-
port facilities, and component testing

ITI Organizational chart of the United States
Atomic Energy Commission

13
14

17
21

24
25
26
28
30
32

34
36
37

40

43

55

57



APPENDIX

v

AEC

FFTF

GAO

LMFBR

RDT

List of principal management officials of
the Atomic Energy Commission responsible
for administration of the activities dis-
cussed in this report 59

ABBREVIATIONS

Atomic Energy Commission

Fast Flux Test Facility

General Accounting Office

Liquid Metal Fast Breeder Reactor

Division of Reactor Development and Technology



COMPTROLLER GENERAL'S PROBLEMS IN DEVELOPING THE

REPORT TO THE CONGRESS ATOMIC ENERGY COMMISSION'S
FAST FLUX TEST FACILITY
B-164105

DIGEST

WHY THE REVIEW WAS MADE

The Fast Flux Test Facility is the highest priority project in the Atomic
Energy Commission's (AEC) civilian power reactor program. The Congress
authorized $87.5 million for the design and construction of the Test Fa-
cility. The authorizing legislation provided that the estimated project
cost prior to beginning of construction not exceed the $87.5 million by
more than 25 percent. AEC's current estimate of the construction cost

is $102.8 million which is within the limitation.

The Fast Flux Test Facility is being designed to provide for radiation
exposure of fuels and materials under conditions similar to those ex-
pected to be encountered in Tiquid metal breeder reactors. Also, it will
provide an engineering focal point for the Liquid Metal Fast Breeder Re-
actor program. This program is expected to lead to the use by the utility
industry of breeder reactors (which produce more fuel than they consume)
for producing electricity beginning in the early 1980's. (See p. 4.)

Responsibility for developing the Test Facility was vested in AEC's
contractor-operated Pacific Northwest Laboratory at Richland, Washington.
On January 30, 1970, AEC and the Laboratory announced that certain as-
pects of the Laboratory's work on reactor development--inciuding the Test
Facility--were -to be transferred to a new contractor. This report covers
%he adminisgration and management of the project prior to the transfer.
See p. 10.

The General Accounting Office (GAD) reviewed the development of the Test
Facility to determine why the design of the project was being delayed.

FINDINGS AND CONCLUSIONS

Problems

The conceptual design of the Test Facility--the first step in the design
cycle--was delayed and thereby caused compressed schedules on the remain-
ing phases of the work. Because major milestones have not been met, the
contingency time available in the final design, construction, and plant
check-out schedules has been reduced, and, therefore, there is greater
emphasis, with its inherent risks, on completing the work within the re-
maining scheduled time. AEC's current estimate is that the Test Facility



will be completed in June 1974, about 1 year later than initially sched-
uled.

GAO believes that delays were caused by management problems. Specifi-
cally:

--the Laboratory did not establish an engineering-oriented organization
with sufficient management and technical capabilities to develop such
a complex project and

--AEC (with its various levels and dispersion of management) did not
effectively bring about changes in organization and design approaches
that had been identified and apparently agreed upon by the Laboratory.

(See p. 13.)

Also, the technological base for developing the project was not as ad-
vanced as was initially believed. (See p. 13.)

Capabilities of the Laboratory

AEC emphasized that developing the Facility would be a very complex and
difficult undertaking and would require the best talents and resources
available from AEC and industry. When AEC designated the Laboratory as
project manager in January 1966, it noted that the Laboratory's capabil-
ities would need to be significantly augmented with those of engineers
and scientists from other AEC facilities and industrial organizations.
At that time AEC did not believe that the Laboratory had enough experi-
enced manpower to act as a systems manager but thought that the Labora-
tory could develop the capability. (See p. 25.)

The Laboratory attributed the delays and problems in part to the various
AEC organizational components it had to deal with. The Laboratory told
GAO that AEC's Division of Reactor Development and Technology overmanaged
the project and the Laboratory overresponded and that the lack of spe-
cific contractual assignment of both authority and responsibility inevi-
tably strained working relations. (See p. 28.)

Recent developments

The change in project managers (effective in July 1970) was because of
a request from the contractor operating the Laboratory that the Test
Facility and closely related activities be excluded from its contract
because of possible changes in the contractor's tax status as a public
organization resulting from the tax law enacted in December 1969.

Also, to improve the progress of the project, AEC has taken a number of
actions which include:

--Establishing the O0ffice of Assistant Director for Pacific Northwest
Programs at Richland, Washington, which is responsible for



(1) implementing technical direction of the reactor programs and
(2) administering the contract for development of the Test Facility.

~--Selecting a task force in October 1969 to review and evaluate the
project design effort.

The task force completed its work in February 1970. Agreement was
reached between AEC and the Laboratory on a design that would meet the
objectives of scope and cost as stated in the approved congressional
authorization and within the 25-percent cost limitation.

RECOMMENDATIONS OR SUGGESTIONS

GAO suggested that AEC review the reactor development and technology or-
ganization and all levels of contractor and Laboratory management in-
volved with the project to streamline the organization, to strengthen the
communication and technical review channels, and to provide some assur-
ance that management and staff would provide maximum contribution to this
high-priority project.

AGENCY ACTIQNS AND UNRESOLVED ISSUES

AEC told GAO that the new contractor was expected to review the current
project position and its plans for development of the conceptual design,
scope, cost, and schedule for the Test Facility, recognizing the annual
budgetary limitations. Also, AEC has said that the actions that have
been taken or are being taken are intended to establish clear lines of
responsibility and unequivocal authority.

If the stated actions are taken and properly implemented, the project's
management should be greatly improved.

Since an evaluation of the effect of the actions cannot be made until

they are complete, AEC has agreed to keep GAO apprised of the progress
and status of the project.

MATTERS FOR CONSIDERATION BY THE CONGRESS

This report contains no recommendations or suggestions requiring action
by the Congress. GAQO is reporting this matter to the Congress because of
its expressed interest in the civilian power reactor development program
and because of the top priority designation assigned to the related Fast
Flux Test Facility.



CHAPTER 1

INTRODUCT ION

The General Accounting Office has reviewed the Atomic
Energy Commission's administration and direction of project
management for the development of the Fast Flux Test Facil-
ity (FFTF) which is to be constructed at Richland, Washing-
ton. The scope of our review is described in chapter 3.

It is estimated that, because of the continued growth
in the U.S. population and in the per capita consumption of
electrical power, the national demand for electricity is
nearly doubling every 10 years. The annual electric gener-
ating capacity in the United States in 1967 was about 250
million kilowatts. It is expected that the generating ca-
pacity by 1980 will have increased to about 520 million
kilowatts and will have risen to more than 1-1/2 billion
kilowatts by the year 2000. AEC has estimated that 23 to
30 percent of the electrical generating capacity will be
nuclear in 1980 and about 50 percent in the year 2000. The
extent to which nuclear power will be used by the utility
industry in the post-1980 period will depend, largely, on
the development of the breeder reactors because of the po-
tential economic efficiency and the conservation of fuel re-
sources by these reactors. The breeder reactor is designed
to '"breed" more fuel than it consumes.

The primary objective of the civilian power reactor de-
velopment program in the United States is widespread use of
nuclear energy for the production of electricity. AEC ex-
pects that the Liquid Metal Fast Breeder Reactor (LMFER)
program will assist in meeting this objective by providing
an efficient means of exploiting the energy available in ura-
nium which should reduce fuel costs.

The following schedule shows the spending levels from
the AEC operating fund appropriation for the LMFBR program
for the past 3 fiscal years.



LMFBR program:

Fuel development

Physics development

Component development

Systems and plant de-
velopment

Experimental Breeder
Reactor No. 2

Sodium Reactor Experi-
ment

Fast Flux Test Facility

Total

1968 1969 1670
(actual) (actual) (estimate)
(000 omitted)
$11,279 812,824 $11,392
17,492 15,758 11,041
11,710 12,699 21,254
4,665 7,552 7,828
11,044 15,471 13,580
431 50 30
11,730 15,719 17,575
$68,351 $80,073 882,700

FFTF is identified in the schedule above as a signifi-
cant part of the LMFBR program dollars and also is strongly
dependent on other development work under the LMFBR program.
The FFIF role in the LMFBR program follows:

Role of FFTF in LMFBR Program

FFTF provides to
LMFBR program

Fast flux irradiation of
LMFBR fuels and materials
Experience in design, con-
struction, operation, and
maintenance of liquid-
metal-cooled fast reactor
Statistically significant ex-
perimental data
Verification of design
Verification of analytical
procedures
Identification of needs for
codes and standards
Training ground for personnel
from industrial organiza-
tions and national labora-
tories

LMFBR program provides
to FFTF

First priority on FFTF prob-
lems

Same proven components and
equipment

Coordination of LMFBR devel-
opment requirements with
FFTF requirements

Results of basic technology
programs

Facilities for FFTF support
Results of LMFBR codes and

standards program
Broad industrial base
Analytical procedures
Technical personnel from or-
ganizations of LMFBR pro-
gram participants to aug-
ment FFTF technical staff



AEC has developed an IMFBR program plan which includes
the FFTF and three or more demonstration reactors having a
rating in the range of 300-500 megawatts of electricity.
FFTF, which has been assigned the highest priority in the
IMFBR program, will have testing capability to provide de-
velopment technology principally for fast reactor programs.
AEC expects to initiate work on the first demonstration re-
actor before the FFTF is completed in 1974, The LMFBR pro-
gram plan contemplates construction of three demonstration
plants which .are scheduled for completion in fiscal years
1978, 1980, and 1982, The LMFBR program is to provide the
technology for designing 1,000-megawatt-range commercial
reactors to be used in utility systems.

In AEC's February 1967 supplement to its 1962 report
to the President on civilian nuclear power, the importance
of FFTF to the LMFBR program was explained in the following
manner.

"The construction of the FFIF and its subsequent
operation are necessary to provide adequate and
flexible testing space for the many LMFBR fuels
and materials which will be developed for the
demonstration and commercial fast breeders. Its
power level of about 400 MWt [megawatts thermall]
will provide a fast neutron flux temperature and
coolant environment similar to that of a commer-
cial breeder. The successful achievement of high
fuel burnup required for economic operation of
the fast breeders will, in a large measure, be
dependent on the FFTF."

The need for a fast flux test reactor has been recog-
nized by AEC since the late 1950's. Studies were made dur-
ing the early 1960's of existing facilities to determine
whether such facilities could be used. Although it was de-
termined that some use could be made of certain facilities,
studies showed that a new facility was needed. In April
1965, AEC authorized the Pacific Northwest Laboratory to
develop a conceptual design and cost study of the FFTF.

The Laboratory developed a preliminary conceptual design
and issued a report in August 1965, which was one of sev-
eral documents used in preparing the congressional authori-
zation request.



ESTIMATED COST FOR FFTF PROJECT

In May 1966 the Congress authorized $7.5 million for
architect-engineer services to perform design necessary to
define the project scope and to establish a detailed cost
estimate. Approximately 1 year later--in July 1967--the
Congress authorized an additional $80 million for construc-
tion of FFTF, which made the total authorized cost of de-
sign and construction for the project $87.5 million. De-
tails of the cost estimate which AEC presented to the Con-
gress are as follows:

Engineering, design, and inspection $11,000,000
Construction:
Reactor system $22,500,000
Closed test loops 7,700,000
Fuel handling and storage 3,200,000
Buildings, structures, cranes,
electric, and miscellaneous 11,300,000
Interim fuel examination facil-
ity 5,200,000
Containment 3,200,000
Nuclear proof test facility 1,300,000
Maintenance facility 1,800,000 56,200,000
Contingency 20,300,000
Total project cost $87,500,000

The FFTF project, as discussed during the congres-
sional authorization hearings in March 1967 and as depicted
by the Division of Reactor Development and Technology (RDT)
in February 1970, is illustrated in drawings obtained from
AEC, which are shown on the following page. A comparison
of the drawings shows the difference in the outer struc-
tures of FFTF. Some of the significant changes that oc-
curred during development of the design are discussed on
page 21.

On complex projects such as the FFTF, AEC authorizing
legislation provides that, at the start of construction,
the current estimates of the project be within the start-
of-project limitation which is the estimated cost--$87.5mil-
lion for FFTF--plus a stated percentage. The authorizing
act for FFIF allows the total cost of construction



ILLUSTRATION OF FFTF DESIGN PRIOR AND SUBSEQUENT
TO DESIGN EFFORT BY TASK FORCE COMPLETED IN FEBRUARY 1970

{ORIGINAL DEsSIGN ]

CONTAINMENT BUILDING

R JE R o

) ii e ~eabl
. 4 b -~
74 . —
; t}**&_
[ Figts
!
——_’ . - v — B — T
:E:rg “‘ G‘Eﬁ \ '*/~
b e T
i -
- - =
"""3‘?/ : o~ >
o — ! “_W"‘“
. " CONTAINMENT BUILDING
. CONFIGURATION ~ SPHERE VOLUME - 6 MILLION CU. FT.
DIAMETER ~ 225 FEET CONCRETE - 68,860 CU. YDS.
{1ASK FORCE DESIGN
CONTAINMENT BUILDING
Lo L R O T ﬁZ :
- A w ozt s 4_.,’” ) r‘ i ' S
" ; ~ - ' -
o -
- e e AR
AT e
AT e
s T
vy, s
K At N

/L
CONTAINMENT BUILDING
CONFIGURATION - CYLINDRICAL VOLUME - 2.7 MILLION CU. FT.
DIAMETER - 135 FEET CONCRETE - 25,950 CU. YDS.

¢ BEST DOCUMENT AVAILABLE



estimated prior to the start of construction to be as much
as 25 percent over the $87.5 million authorized.

As of June 26, 1970, RDT estimated the total project
cost on FFTF to be $102.8 million on the basis of a defin-
itive conceptual design completed in early 1970. This will
result in a total cost of about $6 million less than the
start-of-project limitation provided for in the authorizing
legislation.

As of June 30, 1970, $59.7 million of the $87.5 mil-
lion authorized for the design and construction of FFTF had
been appropriated. At May 31, 1970, funds amounting to
$11.5 million had been obligated for the FFTIF project, of
which $833,000 had been expended.

In addition to the capital construction costs, there
are costs incurred for research and development directly re-
lated to FFTF. The current estimate of these costs in-
cludes $126.8 million which AEC has identified as being for
research and development directly associated with the de-
sign and construction of FFIF., The balance of the costs
consists of estimated costs for fuel loadings (510.5 mil-
lion) and reactor operations ($13.4 million), which will be
incurred before the reactor begins operating; however,
costs for these activities will be incurred throughout the
operating lifetime of FFTF,

The following schedule shows the research and develop-
ment costs for FFTF from the beginning of the project as
projected through the period of initial criticality. The
schedule shows the costs estimated at the time the project
was totally authorized in fiscal year 1968 compared with
AEC's current cost estimates.,

Fiscal vear Cumu-
(actual) lative
1966 1967 1968 1969 1970 1971 1972 1973 1974 costs

(millions)
Original estimate $4.0 $7.2 $9,0 $10.0 $10.5 $10.5 $10.5 $10.5 $ 72.2
Current estimate 39.62 17.6 20.5 25.0 24.0 $24.0 150.7

qcumulative actual costs.



Total research and development costs incurred in connection
with FFTF through March 31, 1970, have amounted to
$53.1 million.

The cost of other capital facilities and equipment
needed for development of FFIF through completion of con-
struction is currently estimated to be about $5.4 million,
AEC expects that operating costs to be incurred when the
FFTF project is completed, exclusive of fuel costs, will be
about 87 million annually.

In January 1966, AEC assigned to the Pacific Northwest
Laboratory project management responsibilities for FFTF and
for developing industrial capabilities to the maximum ex-
tent to achieve the AEC objectives of the LMFBR program.
This assignment was made so that work on the FFTF project,
in addition to providing the testing capabilities, would
make a maximum contribution to the overall LMFBR program.
In carrying out its assignment, the Laboratory entered into
subcontracts with (1) an architect-engineer and construc-
tion manager in June 1968 and (2) a reactor plant designer
in December 1968. The reactor plant designer initiated work
in May 1968 under an existing contract with AEC.

In January 1967, AEC announced the selection of Rich-
land, Washington, as the site for FFIF. By letter dated
January 20, 1970, Battelle Memorial Institute, the contrac-
tor operating the Pacific Northwest Laboratory, requested
AEC to exclude FFTF and closely related activities from its
forthcoming contract extension because of possible changes
in its tax status as a public organization resulting from
the tax law enacted in December 1969.

AEC and the contractor announced on January 30, 1970,
that certain aspects of the work at the Laboratory relating
to the reactor development program, including FFTF, were be-
ing transferred to a new contractor. On May 22, 1970, AEC
executed an agreement with the new contractor, which was
made effective retroactively to February 1, 1970, to assume
responsibility for AEC's reactor development program in-
cluding FFTF. AEC told us that the transfer of these new
responsibilities from the Laboratory to the new contractor
should be completed about July 1, 1970. This report covers
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the administration and management of the FFTF project prior
to the transfer to the new contractor.

The organizational relationship for management of de-
velopment of FFIF during the period when the Laboratory was
project manager is shown on the following page.

i1



ORGANIZATIONAL RELATIONSHIP OF THE MANAGEMENT
OF THE DEVELOPMENT OF THE FFTF '

AEC HEADQUARTERS

RICHLAND OPERATIONS
OFFICE

PACIFIC NORTHWEST LABORATORY
FFTF PROJECT MANAGER

REACTOR PLANT DESIGNER

ARCHITECT-ENGINEER
CONSTRUCTION MANAGER

LIQUID METAL
ENGINEERING
CENTER!

SUB-
CONTRACTORS

VENDORS

suB-
CONTRACTORS

VENDORS

! CONTRACTUAL DIRECTION PROVIDED BY SAN FRANCISCO OPERATIONS OFFICE
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CHAPTER 2

DELAYS IN DEVELOPMENT OF THE FAST FLUX TEST FACILITY

Considerable time has been lost in attaining the cap-
ability required to design and develop the FFIF project.
Because major milestones have not been met, the contingency
time available in the final design, construction, and plant
checkout schedules has been reduced, and, therefore, there is
greater emphasis, with its inherent risks, on completing the
work within the remaining scheduled time.

AEC considers FFTF to be by far the most important fa-
cility to which it is committed in the breeder reactor pro-
gram and has stated that FFIF is essential to the success of
the IMFBR program. AEC's cost benefit studies show that
benefits from earlier introduction of the breeders are mate-
rially greater than those associated with the later introduc-
tion of breeders because of the potential savings in fuel
costs. AEC, therefore, has placed reliance on the success
of FFTF and its completion on time in order that it may be
utilized in developing IMFBR demonstration plants and other
fast reactor projects.

We found that major objectives of FFIF development had
not been met as scheduled. Important among these objectives
were the conceptual design, preliminary design, start of
construction, award of fabrication contracts, and proof
testing. Meeting each of these major milestones had been
delayed about a year or more.

With respect to the problems and concern that had been
evidenced, our examination into the AEC and Laboratory man-
agement of the design and development of the FFIF project
showed that (1) the Laboratory had not met its objectives
in terms of establishing an engineering-oriented organiza-
tion with sufficient management and technical capabilities
to develop such a complex engineering project as the FFIF,
(2) AEC, with its various levels and dispersal of management,
had not effectively executed its responsibilities to bring
about the changes that had been identified and apparently
agreed upon as being essential, and (3) the technological
base was not as sufficiently developed as initially repre-
sented.

13



PROJECT SCHEDULE DELAYS

AEC's early schedules for completion of conceptual de-
sign, for initiation of preliminary design and construction,
and for completion of the project were substantially under-
estimated. AEC attributes these delays in meeting the im-
portant milestones primarily to the failure of the Labora-
tory to develop the managerial and technical capability
needed to meet the program objectives.

AEC advised us that it had overestimated the capability
of the Laboratory to manage the development of a complex
project of the magnitude of FFTF. Also, the technological
base was not as sufficiently developed at the time the proj-
ect was initiated as was believed by AEC and the Laboratory.

In February 1966, AEC advised the Joint Committee on
Atomic Energy that the completion date for the conceptual
design of the various FFIF systems would be July 1966; how-
ever, the first system was not approved until October 1967
and a firm conceptual design of the entire project except
for one system was not completed and approved by AEC until
February 1970, about 3-1/2 years later. In March 1967, AEC
advised the Joint Committee that construction of FFIF would
commence in about June 1968 and would be completed in about
April 1973. The conceptual design was completed only after
a task force was established at the request of AEC to firm
up the design. Although preliminary design work was ini-
tiated on a key system beginning in January 1969, most of
the preliminary design work was not started until February
1970, about 2-1/2 years later than the target date provided
the Joint Committee in March 1967 and about 5 years after
the Laboratory had initiated work on the conceptual design.

Because of the delay in completing an FFTIF conceptual
design and the corresponding delay in completing preliminary
design work, construction work had not been initiated as of
May 1970. AEC therefore revised its estimated completion
date to about June 1974--about 7 years after the project was
authorized by the Congress.

AEC recognized that its initial estimates of time for
developing a design for FFTIF had been understated, and, at

14



the request of the Joint Committee, it prepared revised es-
timates for inclusion in the 1968 authorization hearings.
During succeeding authorization hearings, AEC kept the Joint
Committee advised of the status of the project.

Details showing schedular slippages that have occurred
on certain key systems of FFIF are included as appendix II.
The following information on one of these systems--the reac-
tor core--illustrates the managerial and technical difficul-
ties encountered during the efforts to develop an FFIF con-
ceptual design.

An example of a major component of the reactor which
was delayed is the conceptual design on the reactor core.
Delays were encountered in developing the reactor core con-
cept because of several changes in the configuration to be
used as the reference design for FFTF. 1In August 1965 the
Pacific Northwest Laboratory issued a report on conceptual
design studies wherein the reactor core assembly was de-
scribed as being arranged in a skewed array. Further re-
views were performed by the Laboratory and its subcontrac-
tors during 1966 on various core concepts, such as those
shown on the following page. In March 1967 the Laboratory
recommended and AEC concurred with the selection of the
split conical core as the reference FFIF core arrangement
and a vertical core as a backup arrangement.

Reevaluations of the split conical core and reviews of
other core concepts were made by the reactor industry and
the Laboratory and its subcontractors during the period De-
cember 1967 through October 1968. During the period July to
December 1968, AEC, the Laboratory, and the reactor plant
designer and its principal subcontractor concentrated on a
design effort to evolve an improved core concept. In Decem~
ber 1968, AEC approved the current vertical core concept.
The principal factors influencing this selection were that
the split conical concept (1) would not provide as high a
fast neutron flux, (2) presented unique structural problems,
and (3) was not considered to be prototypic of IMFBR plants.
Th2 conceptual design system for the reactor core was ap-
proved by AEC in August 1969 and was reapproved in February
1970 along with all other systems except for the plant fire
protection system which required further work.

15
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Indications are that the decision to proceed with the
vertical core concept was delayed for about 1 year because
of a disagreement between AEC and the Laboratory regarding
the dispersed concepts. AEC stated that the vertical con-
cept permitted more conventional mechanical design and at-
tainment of an adequately high fast flux, whereas the Lab-
oratory believed that the skewed concept had certain other
technical advantages. We were advised by RDT that, although
it believed that the skewed core had certain advantages:

%*%*% the technology for the skewed core had not
been developed and was certainly a more difficult
and risky undertaking; furthermore, the concept
was unlike any considered for commercial reac-
tors."

Combined efforts by RDT, the Laboratory, and other AEC con-
tractors proved the feasibility and advantages of the verti-
cal concept.

Effect of schedule delavs on completion date

Construction of FFTF was originally estimated to be
completed in June 1973 by AEC as shown in the congressional
data sheet prepared in September 1966. At that time, about
a 7-year period was apparently considered to be adequate for
development of the project management capability as well as
for complete development of the project. As various mile-
stones were missed due to delays, the remaining time avail-
able to develop and complete the FFIF facility was corre-
spondingly reduced. As difficulties remained unresolved and
delays occurred, AEC had to decide whether (1) to compress
the remaining schedule by bypassing management problems and
development issues or (2) to slip the completion date by in-
creasing its efforts to strengthen the Laboratory and re-
solve the problem areas.

- In regard to completion of the FFTF, the Director, RDT,
during AEC's 1968 authorization hearings, advised the Joint
Committee on Atomic Energy that:

"W&** Certainly I feel a lot of pressure on the

date when the FFIF will be ready; I want it to be
early, too. However, right now I don't know when

17



the FFTF will be ready. I hope that it will be
ready in 1973 to test fuel. But we are all more
willing to have the FFIF ready in 1974 to really
test fuel than to start it up in 1973 and then
have it shut down in 1974 and then find ourselves
rebuilding it in 1975, and perhaps in 1976. This
is the type of philosophy we are proceeding on
for the design of the FFIF, because we have no
choice since we really need the FFIF to test
fuel, #¥*n

In the fiscal year 1970 report authorizing appropria-
tions for AEC, the Joint Committee on Atomic Energy stated
that:

"During previous authorization hearings consider-
able emphasis has been placed on the relationship
between the FFTF and other IMFBR program activi-
ties., Consistent with the discussions in the
committee's authorization report for fiscal year
1969, the committee believes that the Commission
has applied extensive efforts to utilize the FFTF
program as a focal point for the program and an
instrumentality for achieving the maximum indus-
trial contribution toward solving the ILMFBR tech-
nical problems and for broadening the base of in-
dustrial capebility in both technical and manage-
ment areas. As an outgrowth, the Pacific North-
west Laboratory (PNL) has developed into the AEC's
principal engineering laboratory for the IMFBR
program, complemented by several other Commission
laboratories and industrial facilities. The Com-
mission is taking steps to strengthen PNL in this
capacity, both in organizational and management
structure, and also by investing in new facili-
ties and effectively utilizing existing facili-
ties, both at PNL and other locations. 1In a

like manner, during the past fiscal year the
Liquid Metal Engineering Center at Santa Susana,
Calif.--a large complex of liquid sodium test
facilities~-has been expanded to include the
technical management of AEC-sponsored R.&D. con-
tracts in all major sodium component development
areas."
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Expressing concern over apparent delays in the devel-
opment of the IMFBR program, the Chairman, Joint Committee
on Atomic Energy, stated in a speech on December 3, 1969,
that he intended to propose the establishment of a "blue
ribbon ad hoc committee" to find out why development of the
breeder was lagging and why and how it could be developed
faster. With respect tc the nuclear industry, the Chairman
stated that:

""We can be diverted and divided from constructive
cooperation. We can, if we choose, tilt our
lances at windmills with the same ineffective re-
sults that Don Quixote had. Or we can unite in
our efforts to achieve the breeder reactor and
extract the maximum amount of energy from our
nuclear fuels, thereby bequeathing to our prog-
eny an almost unlimited supply of electrical
energy."

Referring to his earlier speech, Chairman Holifield was
quoted in a technical publication dated December 18, 1968,
that:

"In my comment concerning the breeder program I
cautioned everyone not to block the quarterback.
Anyone going through the record of our hearing
and the comments in our authorization reports
will see that we subscribe to the program laid
out for the breeder reactor. Fundamentally we
are disappointed with the speed at which work
is progressing. I want to look into the pro-
gram to find out why we can't move faster. One
area 1 want to look into particularly concerns
the part our national laboratories are playing
in this effort. As I said before the Forum on
December 3, the laboratories must concentrate
efforts on our priority commitments.

"] feel a responsibility to assure we achieve the

goals we have set. My objective is to carry out
this responsibility."”

19



During AEC's fiscal year 1971 authorization hearings,
Chairman Holifield discussed with AEC the selection of a new
contractor to take over project management of FFIF from the
old contractor, which is divesting itself of major project-
management-type activity to ensure its public status under
the 1969 tax reform legislation.

The Chairman stated his satisfaction in the shifting
of project management responsibility for the development of
FFIF to a new contractor. The Chairman indicated that, be-
cause of its experience in the naval reactor program as
well as in the civilian reactor program, the new contractor
was well qualified for the FFIF management role. Also, the
Chairman indicated that he hoped for management changes de-
signed to strengthen the IMFBR work at other laboratories.



CURRENT STATUS

Although conceptual design of FFIF has been under way
at the Pacific Northwest Laboratory since April 1965, it was
not finalized until February 1970 after a concerted effort
by a task force composed of key officials from the Labora-
tory, the reactor plant designer, and the architect-engineer
and construction manager. The task force which was estab-
lished in October 1969 completed its design effort on all
but one FFTF system by February 20, 1970.

We were advised by an AEC official that one of the ma-
jor design changes as a result of the task force efforts was
a reduction in the physical size of the containment building
of FFTF, The diameter of this building was reduced from a
sphere of about 225 feet in diameter to a cylinder of about
135 feet in diameter. Drawings provided by AEC showing the
conceptual design of FFIF prior and subsequent to the task
force study illustrate these changes and are shown on
page 8.

Although these illustrations show a significant scaling
down of FFTF not only in the containment building but also
in the support area in order to stay within the cost limita-
tions of the authorization, we found no indication at the time
of our review that FFTF would not perform those capabilities
that were originally justified to the Congress except for
the physics experiments which had been planned to be per-
formed in the nuclear proof-test facility that had been
indefinitely deferred. These experiments are currently be-
ing performed in AEC's zero power reactor facilities in
Idaho and TIllinois.

During the fiscal year 1971 authorization hearings be-
fore the Joint Committee in March 1970, the Director, RDT,

provided information on cost and time schedules on FFTF, as
follows:

'"Representative Hosmer. *** Now, with regard to the
FFTF, that was authorized at $87.5 million—

"Mr. Shaw. That is correct, sir.



"Representative Hosmer. That was a pretty plush
design to begin with. It had to be scaled down
considerably, or are you going to have to come in
for more money?"

* * * * *

"Mr. Shaw. As I indicated earlier, when we came
forth with the FFIF authorization, we recognized
there were a number of possibilities with regard
to what it would cost and what it would do for us.

"Representative Hosmer. You knocked some of the
things out, but I wonder if there are 'holes'
where everything required is not there, and if
after awhile you will be coming around for al-
terations? '

"Mr. Shaw. As things are today, Mr. Hosmer, we
have a design that incorporates every facility,
every part of that concept we intended to incor-
porate when we began, with one exception: we were
going to put in a nuclear proof-test facility,
which was estimated at about $1 million, or in
that order. This was a physics facility to be
used to run critical experiments. We have since
deferred that part of the FFIF because we are
using our zero power reactors for that type of
work as of now. However, we would still like to
have the nuclear proof-test facility.

"Besides that, we have had to scale back some of
our ideas, not in the sense of the authorization,
but in the sense of limiting their scope while be-
ing able to live within the financial limits. But
the FFTF will accomplish those things we had iden-
tified in the authorization.

"I submit we could do these things better if we
had a little more money. But the significant
escalation along with the delays have hurt us.
We are going to build good facilities. We are
going to build an FFTF that does the job we in-
tended to do.



"This is the chart *** I used in 1967 to show
that the design studies we would conduct could
get you an FFTF costing anywhere up to $120
million or down to roughly $65 million if you
did not want to put certain things in it. I
think this is almost still the case today, with
the exception of the heavy escalation.”

* * * * *

"Representative Hosmer. When do you expect to
get the design finalized and start to work on it?

'"Mr. Shaw. We are just about through with the de-
sign concept work., It is being wound up; we have
complete agreement; it is being documented now,
and it is going through the approval chain,

'""We had expected to wrap it up by the first of
April, but this major management change at PNL
may cause some slight delay, but nothing signifi-
cant.

"Representative Hosmer. When will you break
ground?

'"Mr. Shaw. We will break ground probably late in
the spring or early in the summer. But we do have,
as I indicated before, the pressure vessel and the
head on order now with Combustion Engineering.
Official construction will probably begin, we hope,
about April 1, although groundbreaking may be ad-
justed to accommodate a possible ceremony."
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USE OF IN-HOUSE AEC LABORATORY TO
MANAGE DEVELOPMENT OF THE PROJECT

In February 1965, AEC discussed with the Joint Commit-
tee the role of its Govermment laboratories in the reactor
development program and stated an inclination '"toward using
the in-house laboratories to provide a strong technical base
to an important industry.'" 1In accordance with this ap-
proach, AEC selected the Pacific Northwest Laboratory as its
project manager for FFIF., The Laboratory was given the
responsibility to develop an FFTF conceptual design and was
encouraged to develop a strong technical organization ca-
pable of managing such a complex engineering undertaking.

During the 1967 authorization hearings, AEC discussed
with the Joint Committee its plan to utilize its labora-
tories as extensions of RDT to achieve improved planning
and technical management and to ensure the maximum develop-
ment and use of competitive industrial capability. The Di-
rector, RDT, stated: ,

"I believe we have a tremendous competence in our
national laboratories. We have a big investment
in people, facilities, as well as in the tech-
nologies, in those laboratories. It is of great
concern to us sometimes when we have a specific
problem that we may not be bringing this compe-
tence immediately to bear on the specific prob-
lems. They are part of the Commission's assets
that should be working on our most important
problems.

"It is in this area that we have been working

in an attempt to get these laboratory resources
aligned more specifically to our high priority
commitments. At the same time we must be care-
ful, not to stifle the basic and applied re-
search, the applied development, and the ex-
ploratory development that are necessary and can
be carried forward most effectively in these labo-
ratories."

Also, during the 1967 authorization hearings, AEC ad-
vised the Joint Committee that it had substantially
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strengthened the RDT staff with the addition of new person-
nel. The Director, RDT, stated that:

"In discussing my organization plan *** I felt
that the most important single job I had to ac-
complish was to strengthen significantly and ob-
tain a more disciplined technical activity at
Headquarters in order to more effectively aline
and utilize the collective resources we have in
the field offices, laboratories and industry to
obtain a better alinement between the collective
resources and RDT commitments and their priori-
ties, such as to make sure that we don't over-
staff low priority jobs compared to understaffing
high priority jobs."

During the authorization hearings in succeeding years,
AEC reemphasized the importance and desirability of utiliz-
ing its laboratories and continued to advise the Joint Com-
mittee of actions being taken to improve the capability of
the laboratories for work on the reactor programs.

PROJECT STAFF

Since 1965, AEC has sought to establish a strong tech-
nical base at the Laboratory for FFIF, as part of the over-
all LMFBR program, but has not been as successful in this
endeavor as planned. When AEC designated the Laboratory as
the project manager in 1966, it noted that the Laboratory's
research-oriented capabilities would need to be significantly
augmented with the capabilities of engineers and scientists
from other laboratories and industrial organizations. At
that time, AEC considered the Laboratory to have little ex-
perience as a systems manager and advised it of the need to
strengthen its capability necessary to undertake an engi-
neering project of the magnitude of and as difficult as FFTF,
In correspondence and meetings with AEC, the Laboratory
acknowledged the need to develop such a capability and ad-
vised AEC of its plans to do so.

AEC has continuously stated its concern that the Labo-
ratory has not developed an adequate engineering-oriented
staff to manage the project. AEC has held meetings, written
memorandums, and visited the Laboratory to discuss the
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problems in progress on the FFTF project since 1965. On
numerous occasions the Laboratory was advised that the proj-
ect had repeatecly been subjected to delays and difficulties
because the Laboratory did not have the required number of
highly qualified people. Also, meetings were held between
RDT and the Laboratory in early 1967 to discuss FFTF project
reorganization at the Laboratory, and in June 1967 changes
were made to organize the Laboratory's staff along project
lines.

In June 1967 the Director, RDT, advised the AEC General
Manager that it was essential that AEC continue to direct
top-management attention to the FFIF project staff to ensure
the effective performance by the Laboratory of the project
management functions. In a number of other meetings, and
through correspondence, AEC officials expressed their con-
cern to the Laboratory that it was not making enough progress
in high-level staffing for FFTF.

According to AEC there was not an awareness at the Labo-
ratory as to the personnel and organizational requirements
for the successful completion of a development and design
project as large and as difficult as FFTF, AEC stated that
FFTF would be a "tough, uncertain project for the strongest
reactor development organization which could be put together
and that the Laboratory lacked the experienced managerial
and technical skills required for such a development project
in a field in which so few sound technical bases existed.

1"

ROLE OF PACIFIC NORTHWEST LABORATORY

The Laboratory stated that it had been given additional
tasks which AEC desired primarily for the overall IMFBR pro-
gram and which the Laboratory believed had only limited ben-
efits expected for FFTF., The Laboratory stated also that
about half of the total effort on such tasks contributed to
FFTF and that the use of the Laboratory staff and resources
on such tasks would therefore affect the timely completion
of work required for FFTF.

Areas cited by the Laboratory as examples of additional
work being required to benefit the overall LMFBR program rather
than specifically the FFTF project were in the development
anc procurement of fuel and pumps. The Laboratory stated
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that it was required by AEC to help develop the capabilities
of vendors to provide fuel and pumps when commercial sources
of such items alreacdy existed and that the additional
sources of supply were desired for the long-range LMFBR pro-
gram and were not necessary for FFTF. We were told that
these efforts took considerable time of the Laboratory's
top-technical personnel and, therefore, prevented the use

of their services on other work more pertinent to FFIF.

AEC stated that it did not believe that work had been
required which was not related to FFIF and that the Laboratory
had requested and accepted AEC program direction and funds
on the basis that the work was related. AEC told us that
the Pacific Northwest Laboratory, as an AEC laboratory, was
expected to perform other work as required but that its ef-
forts in the IMFBR area were related to development of the
FFTF. Regarding pump procurements, AEC told us that there
were firms with some capability which could probably have
developed the pumps but that substantial effort would have
been required by AEC and the Laboratory to ensure that the
procured items were adequate.

AEC advised us that qualified vendors for the FFIF and
IMFBR fuels were not available and that a program was under
way to qualify vendors.

Also, we were told that AEC did not want to get in a
position where FFTF was dependent on a sole-source vendor
for such items, particularly for fuel, since FFTF is ex-

pected to have annual fuel requirements costing several
million dollars.

Although agreement had been reached, there were obvi-
ous misunderstandings concerning the execution of the plan to
the extent that major milestones and schedules were not met.
The fact that such basic differences in operating and man-
agement philosophy existed for several years and the fact
that the differences were not properly resolved emphasized
the management problem that contributed to the delays.



MANAGEMENT SYSTEM

The Laboratory attributed the delays and problems on
the FFTF work at least in part to the various AEC organi-
zational components it had to deal with. The contractor
advised us on March 30, 1970, that RDT overmanaged the FFTF
project and that the Laboratory management overresponded.
The contractor advised us further that, during a l-year
period (July 1966 to June 1969), 457 formal directives were
received by the Laboratory from RDT and 94 formal meetings
were held between AEC and the Laboratory staff. The con-
tractor stated that the lack of specific contractual as-
signment of both authority and responsibility to the Lab-
oratory inevitably strained working relations. The con-
tractor stated that, although many responsibilities were
assigned to it by various letters and communications from
RDT with respect to FFTF including program management, the
authority commensurate with these assigned responsibilities
was never given to the Laboratory by AEC.

The AEC cost-plus-fixed-fee contract for operating the
Laboratory provides that the contractor manage, operate,
and maintain the Laboratory facilities and perform research
and development. This contract which was effective for a
5-year period beginning January 4, 1965, required work to
be performed as in other AEC-owned, contractor-operated
facilities with directions and instructions which AEC may
deem necessary.

An RDT memorandum of January 28, 1966, provided the
Lab?ratory with program direction for the FFTIF conceptual
design and evaluation efforts and authorized it to use se-

lected organizations to assist in Preparing the conceptual
design,

As part of RDT's charter direction, the Laboratory
was expected to and agreed to help develop industrial
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suppliers and to perform work which would be required for
the FFTF project in support of the LMFBR program,

As project manager of FFTIF, the Laboratory was autho-
rized to utilize the services of other AEC laboratories
and contractors. Such work was in areas related to physics,
nuclear safety, and fuels and materials at Argonne National
Laboratory and component testing at the Liquid Metal Engi-
neering Center. AEC records indicated that the Laboratory
had experienced difficulty in managing the work at these
sites and that coordination with subcontractors had not
been satisfactory.

Although there was some question concerning the Lab-
oratory's understanding of its increasing role and respon-
sibilities with respect to the LMFBR program, RDT initially
provided it with a broad charter and subsequently provided
significant detail direction. The differences in under-
standing with respect to the lLaboratory's role and the FFTF
cost schedule and performance were the subject of many com-
munications between the Laboratory and AEC organizatiomns.,

The Laboratory advised us that there was a lack of
agreement, written or otherwise, as to the completion date
and ultimate costs for the FFTF and that there was the absence
of specific identification or assignment of responsibility
as to who should make the final decisions necessary to
meet program objectives.

With respect to the schedule slippages, the Laboratory
advised us that, although it preferred to work with a
clearly defined schedule, '"such a situation was not pos-
sible," The Laboratory stated that its authority to carry
out assigned responsibilities for major FFTF accomplishments
was nonexistent and that its actions generally required
RDT approval. Further, the Laboratory stated that:

"In fiscal years 1967, 1968, and 1969, [RDT]
testimony before the JCAE provided such 'guidance’
as existed for the FFTF. This obviously was not
a clearcut schedule, #***"



"From time to time we pointed out to [RDT] that
the absence of specific decisions negated ele-
ments of the originally proposed time table.
However, unreinforced persuasion is~-at best--
rather ineffective and we ultimately deferred to
their decisions to allow the schedule to slip."

RDT advised us that its working arrangements with the

Laboratory and related procedures were similar to those
used in other reactor programs, The Laboratory was pro-
vided with direction with regard to its scope, schedule, and
funding at the time of its assignment as FFIF project man-
ager., Its initial direction was adjusted annually in pro-
gram letters acting on the Laboratory's research and devel-
opment assessments and recommendations, AEC procedures re-
quire that significant direction be provided in writing.
In addition, as required to assist in the orderly develop-
ment of the FFTF project, meetings and further written di-
rection were given to the Laboratory on the basis of a re-
view of results of research, design, and development work
performed at AEC laboratories and by other contractors.

Although RDT has responsibility for both funding and
program direction for the development of FFTF, the con-
tracting responsibility for the development of this project
is vested in the Richland Operations Office.

The organizational relationships, as shown in the AEC
organization chart in appendix III, between RDT and the AEC
operations offices, including Richland, are significantly
different from the relationships in the other two divisions
within the Assistant General Manager for Reactors' area of
responsibility. These two headquarters divisions have the
respective AEC field offices reporting directly to them,

Contract performance appraisals

The AEC Richland Operations Office has contract ad-
ministration responsibility for the Laboratory contract,
and RDT maintains technical responsibility for the FFTF-
IMFBR work that the Laboratory performed under its contract
with Richland. Each year the Richland contract administra-
tor made an appraisal of contract performance pursuant to
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AEC regulations. Richland's appraisal of the Laboratory's
activities for the period July 1967 through June 1968 in-
cluded performance of the FFIF project in the areas of 'con-
tract performance, management performance and relationships
with others.'" The performance was summarized as being
"satisfactory and meets AEC standards." The appraisal re-
port stated that no major deficiencies were noted and that
minor weaknesses disclosed were expected to be corrected.
Minor weaknesses were said to exist but were expected to be
resolved as’ the project progressed. The report stated that:

"Many of these problems have been encountered be-
cause of the new system of [the Laboratory and
RDT] procedures being employed on the FFTF proj-
ect."

The report was qualified as follows: '"The technical
appraisal of the FFTF Project is not considered in this re-
port." The technical appraisal was to be performed by RDT.
We were told by RDT that, although it did not prepare a
formal technical appraisal of the Laboratory's FFTF work as
such, it considered the many communications with the Lab-
oratory and meetings held to discuss RDT's assessment of
work to be an adequate advisement of performance.

Contract performance appraisals similar to those in the
1968 report were made by Richland for each year, and the
sunmary evaluations exclusive of the RDT technical work was
indicated to be generally satisfactory, as follows:

Period Appraisal

Calendar years 1965 and Satisfactory and meets or exceeds AEC standards in
1966 all respects.

Calendar year 1967 Satisfactory and meets or exceeds AEC standards.
July 1967 to June 1968 " " ¥ AEC standards.
" 1968 to " 1969 Acceptable and meets AEC standards. The conclusion

section of this report stated that the Laboratory's
performance in general had been "satisfactory to
excellent and the FFIF programs have been conducted
in an efficient and professional manner, consider-
ing the complexity of the project, state-of-the-
art, and AEC requirements imposed."

(Underlining supplied.)
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Although Richland's project management appraisal re-
port for fiscal year 1969 stated that the Laboratory's per-
formance overall was satisfactory to excellent, it stated
also that submittal of documents and correspondence requir-
ing AEC review and approval were sometimes lacking in nec-
essary content and required information. Richland recom-
mended that the Laboratory "strengthen its Quality and Re-
liability Assurance area to avoid slippage and reschedul-
ing of documentation required by the AEC" and that it "in-
sure that its submittals to the AEC (RL and RDT) are com-
plete when AEC review is required, thus eliminating unnec-
essary requests for additional documentation to [the Lab-
oratory] enabling faster approval,"

Each annual contract appraisal report stated that per-
formance was satisfactory and met AEC standards., At the
same time the Laboratory received RDT's comments on tech-
nical submittals and attended management conferences with
RDT pertaining to technical performance which, according to
RDT, indicated the need to strengthen its engineering and
technical capabilities with highly qualified people who
could adequately function in the laboratory-industrial
arena. For instance, on June 10, 1968, notwithstanding
the fiscal year 1968 contract performance appraisal of sat-
isfactory, the Richland Manager formally advised the Lab-
oratory of AEC Headquarters management's concern with the
status of FFTIF key staffing and requested a comprehensive
status report on this problem,

Although the functions of the Richland Operations Of-
fice and RDT with respect to the FFIF project were signifi-
cantly different, a better coordination in appraisals would
undoubtedly have strengthened the AEC position and possibly
would have avoided some of the confusion the Laboratory was
faced with in dealing with various organizations within AEC,

Coordination of management direction

During a meeting in October 1966, RDT and the Labora-
tory personnel discussed problems in communications between
their technical staffs, At the meeting RDT indicated that
there should be more direct channels of communication be-
tween engineering and scientific personnel.
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During the approximately 3-year period October 1966
and August 1969, direct contacts were being made between
the Laboratory and RDT staff personnel. With respect to
formal communication, apparently there were no changes in
the procedures which required technical information being
submitted by the Laboratory to RDT to be routed through the
Laboratory's FFTF project manager and through the Richland
Operations Office and an Assistant Director in RDT prior to
being sent to the addressee.

In December 1968 the Laboratory registered a complaint
to the RDT site representative that it was receiving direc-
tions informally on construction projects from a variety of
sources and that, in some cases, the directions apparently
did not reflect RDT program requirements or policy and re-
sulted in false starts and much wasted effort. The Labora-
tory also complained about uncoordinated informal AEC re-
quests for "bits and pieces of information'" required to
provide additional support for projects. AEC stated that
the Laboratory was not expected to answer informal requests
and that it had been made aware of this procedure.

In April 1969 the Laboratory expressed concern with
the large amount of time being spent in various review meet-
ings with members of RDT, the repetitive meetings with var-
ious members of RDT covering essentially the same subject,
and the increasing informality and lack of notification for
such meetings. The Laboratory stated that the cost in both
time and money for such meetings was increasing because
most meetings required participation by a number of con-
tractors. The Director, RDT, advised the Laboratory in
June 1969 that he had taken action to ensure that RDT's
written instructions for meetings were being followed and
urged that it do likewise. The Director also advised us
that, although the lack of notification for such meetings
occurred infrequently, he attached considerable importance
to technical meetings as a tool for effective management
and coordination.

AEC recognized the difficulty in communicating with
the Laboratory and took actions designed to resolve this
problem. One such action was to establish an RDT Office of
Assistant Director for Pacific Northwest Programs on
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August 10, 1969, The Office is located at Richland, Wash-
ington, and is responsible for implementing technical di-
rection of RDT's programs. In October 1969 this Assistant
Director was delegated responsibility to act as contract
administrator on the Laboratory's contract for the Richland
Manager. Both AEC and the Laboratory advised us that this
management change should assist both organizations in avoid-
ing some of the problems experienced previously.

After the establishment of the position of Assistant
Director for Pacific Northwest Programs in August 1969, the
functions of contract administration and of implementing
RDT's technical direction were established within one of-
fice. There remained, however, a myriad of other organiza-
tional relationships that the Laboratory had to deal with
at both RDT and other AEC laboratories even though communi-
cations were to funnel through a single channel at Richland,
Washington. For example, there were several RDT Assistant
Directors with respective subgroups involved in the IMFBR
program, which is indicative of the many individuals and
organizations, that would be telephoning and, where autho-
rized, writing letters to the Laboratory.

Completion of conceptual design by task force

The conceptual design for the plant and the major com-
ponents of FFIF continued to lag behind schedule in 1968
and 1969 which was beyond the period that actual construc-
tion was to begin. The organizations within RDT were each
bringing pressures to bear to have their respective part of
the FFTF project completed in accordance with the program
plans. Even with the heavy and continuing attention and
effort exerted to expedite the plant design and related
development work, the project had not reached the degree of
success hoped for by the end of fiscal year 1969.

AEC selected several task forces from time to time to
perform development work in critical problem areas with re-
spect to developing the conceptual design. AEC advised
that follow-through of these efforts was difficult to
achieve. Specifically, a task force was selected in Octo-
ber 1969 to complete the conceptual design work and to re-
view and evaluate the FFTF design effort. This task force
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which was composed of individuals from several organizations
was free from all organizational restraints and duties. It

was to remain in force until the conceptual design was com-

pleted.

The task force completed its work on 28 of the 29 FFIF
systems in February 1970. We were advised by AEC officials
that, as a result of the task force work, agreement was
reached on a conceptual design for the FFTF that would meet
the objectives of scope and cost for a test facility to
support the LMFBR program as stated in the approved con-
gressional authorization and within the 25-percent limita-
tion provision,

35



BATTELLE MEMORTIAL INSTITUTE COMMENTS

On March 30, 1970, Battelle Memorial Institute fur-
nished us its comments as operator of the Pacific Northwest
Laboratory and specifically as project manager for the de-
sign and development of the FFTF project. The complete com-
ments are included as appendix I.

Pertinent parts of the comments have been included in
the respective sections of the report where deemed appli-
cable. The Laboratory has undoubtedly made significant tech-
nical accomplishments in developing certain aspects of the
FFTF project. (See app. I.) In recognition of these tech-
nical accomplishments and the complex engineering task under-
taken, it is understandable that other technical problems
existed. It is axiomatic in almost every research project
that all problems and solutions are not known at the incep-
tion of each project.

Also, Battelle stated its concern over the problems in-
dicated in dealing with the many AEC organizations in ob-
taining rigorous project directions, assessments, schedules,
and goals and in obtaining authority commensurate with as-
signed responsibility. AEC has advised us that these con-
cerns reflect inexperience in complex and developmental en-
gineering undertakings and that the procedures employed
with the Laboratory are similar to those that have worked
successfully in other reactor programs.

In consideration of the Laboratory's accomplishments
and the many problems it had to deal with in managing the
design and development of the FFIF project, of remaining and
paramount importance is the fact that Battelle was unable to
meet its agreed-upon objectives in terms of establishing an
organization with sufficient management and technical cap-
abilities to design and develop the FFTF project on a sched-
ule that would allow for construction to be completed within
the cost and time estimates approved by the Congress. Major
milestones were missed, schedules slipped, and the conceptual
design had not been completed and cost estimates had not been
established until a task force was appointed in late 1969.
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We agree with Battelle that there is little to be
gained at this point in an exercise of sorting out and at-
tempting to assign specific responsibility for identifiable
deficiencies. On the other hand, we believe that, for the
benefit of the new contractor and for the good of the ex-
peditious development of the FFIF project, it is important
to remedy those management problems and differences in oper-
ating philosophy that have been contributing factors to de-
laying the successful design and development of the FFTF
project.

CONCLUSIONS

The FFIF project is an important part of the IMFBR pro-
gram and is a complex engineering develcpment. As important
as the FFIF project is and as necessary as its vital testing
function will be to the development of economical nuclear
electrical power in large plants, the project has been
plagued with design and development delays that have caused
considerable time to be lost and schedules to be compressed.
We attribute the underlying cause of these delays and sched-
ule slippages to the management problems that have existed
thus far. Also, the technological base was not as suffi-
ciently developed as initially represented. In our opinion,
AEC and the Laboratory did not establish a constructive work-
ing relationship at the top-management level that could ef=
fectively communicate and reach meaningful agreements where
needed on the conduct of the project and the capabilities
needed to perform the assignment.

The change in the management of the FFTIF project is im-
portant provided that appropriate and definitive steps are
taken to establish an organization, lines of communications,
and a positive unequivocal understanding concerning the re-
spective responsibilities and to establish cost, schedule,
and performance milestones that can be vigorously adhered to.
Such an organization and agreements are needed on the part
of AEC and the new contractor in order to accomplish the es-

tablished task which has been increased because of the com-
pressed schedule.

AEC stated that the problems associated with the devel-
opment of FFTF had been discussed on a number of occasions
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with the legislative and appropriations committees and that
distinct efforts had been made to disclose fully the spe-
cific circumstances as well as the strengthening actions that
were to be taken. The Director, RDT, in testimony before
the Joint Committee on Atomic Energy in March 1970 stated
that the following actions are those that should be taken
with respect to the contractor that is assuming responsibil-
ity for the construction of the FFIF:

"]1. Restructuring existing research laboratory-
oriented patterns in order to separate, func-
tionally and administratively, reactor engineer-
ing development programs and key supporting ac-
tivities, thus providing mission-oriented focus
and dairection.

"2. Providing clear lines of responsibility, au-
thority, and accountability by placing the sep-
arate organizations under the control of highly
qualified and experienced full-time managers.

"3. Adopting and applying, in a wholehearted,
constructive manner, systematic, disciplined en-
gineering techniques, with strong quality assur-
ance programs intimately coupled to all the reac-
tor development work of the laboratories.

"4, Recruiting a significant number of senior
reactor engineering personnel experienced in the
successful management of design, construction, and
operation of large power reactor projects, and as-
signing these individuals to positions of unequiv-
ocal responsibility.

"5. Improving communication and coordination with
the industrial organizations which must ultimately
use the technology developed by the laboratories.

"6. Improving business methods, including planning,

programming, budgeting, cost control, and procure-
ment.,"
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The Director stated further that the new contractor,
"because of its experience and long-terms commitment in the
power reactor business, their staff of experienced reactor
people, and use of what I call a disciplined engineering ap-
proach, has the potential for coming in to the FFIF and in-
voking each of these strengthening actions without too much
difficulty."

AEC alsc has advised us that, upon completion of the
transition of responsibility for the FFTF project to the new
contractor, the new contractor is expected to review the
current project position and its plans for development of
the conceptual design, scope, cost, and schedule for FFIF,
recognizing the annual budgetary limitations that affect the
FFTF support activities as well as the IMFBR base program.
In addition, AEC has advised us that the actions which have
been taken or are being taken with respect to the FFIF are
intended to establish clear lines of responsibility and un-
equivocal authority.

We are not making any recommendations in light of ac-
tions taken or being taken by (1) AEC to strengthen the man-
agement of the FFIF project, (2) contract administration by
establishing an RDT Office of Assistant Director for Pacific
Northwest Programs with responsibility delegated from
Richland for administration of the FFIF project, and (3) RDT
to periodically evaluate its organization and make such
changes as may be needed from time to time to strengthen pro-
gram direction on the FFIF project to effectively expedite
its completion.

Because of the problems encountered on the FFIF project
thus far and because of the importance of the FFIF to the de-
velopment of economical electrical power, we believe that the
need for the actions taken by AEC to strengthen program man-
agement are of extreme importance. We recognize, however,
that an evaluation of the effect of such actions cannot be
made until the actions are complete, and, therefore, AEC has
agreed to keep us apprised of the progress and status of the
management and development of the FFIF project.
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CHAPTER 3

SCOPE OF REVIEW

Our review was performed at AEC Headquarters in Ger-
mantown, Maryland; at the AEC Richland Operations Office and
the Pacific Northwest Laboratory in Richland, Washington;
and at the Liquid Metal Engineering Center in Santa Susana,
California. The work was completed in June 1970.

We reviewed the applicable legislative history and per-
tinent records and documents relating to the civilian nu-
clear reactor program and, specifically, the Fast Flux Test
Facility. 1In addition, we obtained the views of various
AEC and contractor personnel responsible for the development
of the project.
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Battelle Memorial Institute

205 KING AVENUE COLUMBUS, OHIO 43201 - AREA CODE 614, TELEPHONE 299-3151 - CABLE ADDRESS' BATMIN

March 30, 1970

Mr. Dean K. Crowther
Assistant Director

U. S. General Accounting Office
Civil Division

Washington, D. C. 20548

Dear Mr, Crowther:

We greatly appreciate the chance to participate in a review of
your study of the management of the development of the Fast Flux Test Facility
(FFTF) Project. By way of background, I believe it will be useful to describe
the kind of organization Battelle is and to describe the circumstances under
which Battelle came to be associated with the FFTF Project. Additionally, I
would like to review briefly the five-year Battelle/ FFTF accomplishments,

Battelle Background

Battelle is a not-for-profit organization devoted largely to
research, development, and educational activities. Most of Battelle's research
and development work is performed under the sponsorship of a large number of
industrial sponsors and essentially all Government agencies having research
and development interests. Unlike many of the contractors who operate AEC
facilities, Battelle has no commercial interests and sells no products in the
market place.

In 1964 the AEC was in the process of segmenting the AEC
contract covering all of the AEC's operations at Hanford. Under this contract,
the General Electric Company operated all aspects of the Hanford Project.
There had been cutbacks in production facilities at Hanford creating the desire
on the part of the AEC to diversify the means by which its operations were
carried out, and to bring in several different entities with the possibility of
expanding the economic base of the area.

The first activity in the Hanford area to be offered for bidding
was the operation of the AEC's research and development laboratories. It
was a prime objective of the AEC in its invitation for proposals that the bidder

BEST DOCUMERNT AVAILABLE
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would stimulate the Tri-Cities area economy through the use of the Hanford
laboratory for research and development for private organizations and other
Government agencies. An important consideration in the selection of the con-
tractor was his willingness to invest private capital and fees earned under the
contract in privately owned research and development facilities in the Pacific
Northwest.

Battelle's proposal to undertake operation of the Hanford Lab-
oratory (subsequently renamed the Pacific Northwest Laboratory) resulted in
AEC Contract No. AT(45-1)-1830 (Operating Contract), The Operating Contract
calls for Battelle to manage, operate, and maintain the Laboratory facilities,
and to perform research and development. This contract was entered into
December 30, 1964, effective January 4, 1965, for a five-year period. It is
worth noting that Battelle is not considered as an independent contractor in
any provisions of this contract. On the contrary, Battelle is required to
perform the work in accordance with directions and instructions not inconsis~
tent with the contract which the Commission may deem necessary or give to
Battelle from time to time. Although seemingly a minor point, the directions
and instructions from the Commission need not be in writing.

Battelle and the FFTF

Battelle's contract for operating the Pacific Northwest Labora-
tory facilities and performing research and development does not mention the
FFTF. Battelle's first authorization to perform work in connection with the
FFTF came from the AEC after the initiation of the contract. As the legislative
history of the FFTF shows, the AEC requested a half million dollars for FY-
1965 and one and one-half million for FY-1966. Considering the total job of
Battelle under the Operating Contract, the volume of the FFTF work was rela-
tively small during the first two years.

As the funding for research and development on the FFTF and
LMFBR increased, Battelle was assigned more and more research and
development work under AEC approved programs. The record substantiates
the valuable technical contributions to the FFTF and LMFBR resulting from
Battelle's work, Some of these accomplishments are discussed later.

During Battelle's 40-year history as a successful contract
research organization, Battelle adopted those policies which resulted in the
most efficient and useful administration and performance of research work
for others. One of these policies is based on the fact that the relationship
between a researcher and his sponsor is a professional relationship which
cannot be conducted on an arms-length basis and which must have elements
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of mutual trust on both sides. Battelle entered into its research and development
relationship with the AEC on this basis and feels that such a relationship indeed
continues to prevail,

In light of the foregoing therefore, contrary to the kind of reac-
tion that might have been expected from a commercial manufacturer, it was
perfectly natural for Battelle to wish to respond to the AEC's directions and
instructions fully and without hesitation. It is completely inconsistent with
Battelle's tradition and the essence of its character to dispute its principal
or to deal with its principal on an arms-length basis.

We understood that this responsiveness was what the Commission
wished from us in connection with the FFTF Project. We felt that this was a
reasonable approach for the FFTF Project inasmuch as the AEC's DRD&T is
well staffed with highly competent technical experts. There were occasions
when we felt a matter was of such significance that we brought it to the attention
of the DRD&T, but in all cases we ultimately accepted the disposition of the
matter by DRD&T.

It is well known that the AEC's operating contractors are subject
to extensive direction and control by the AEC. You no doubt are familiar with
Harold Orlans'® study entitled ""Contracting for Atoms'. The AEC's own recent
"Reynolds Committee Report" recognizes that DRD& T of the AEC controls its
contractor procurement activities very closely and that much of this control
is informal. The Joint Committee recognizes the technical supervision pro-
vided by AEC to its contractors, e.g., see page 839 of FY 1969 Hearings.

So long as research and development work was the principal
job at hand, Battelle felt that it was performing satisfactorily by turning out
good research and development work on the programs directed by the AEC
and by staying within the limitations of the financial plans as authorized by the
AEC. Every penny spent under the operating contract and particulary DRD&T
programs is covered by a program plan and a financial plan issued by AEC,

As the time to begin the design and construction of the plant
itself came nearer, we felt that it would be in the best interests of the Com-
mission in terms of its responsibilities under the authorizing legislation for
the FFTF Project, to set up some specific arrangements under which the scope
of the project and the basis for the costs and schedule would be agreed upon.

In other words, we felt that the research and development method would not be
as successful for the Commission as the more normal contract relationship
used where a specific result is desired,
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We made these views known to the AEC and were in the process
of discussing organizational and contractual arrangements for implementing
the design and construction phase of this important project when a completely
unanticipated event occurred. This was a last-minute change in the Tax
Reform Act of 1969 which defined the requirement of diverse support for
classification as a public organization. This was not known until the end of
1969. Briefly speaking, under Section 509(a) (2) Battelle could be disqualified
as a public organization if it received too much of its total support from the
AEC in any year such that the test for broadly-based support specified in the
Act could not be met.

Battelle's request, then, to be relieved of the future work on
the FFTF was not in any way a criticism of the AEC but due solely to the vital
interest of Battelle to assure its continuation as a public organization. The
question might arise as to why, of all of the AEC programs being performed
by Battelle, Battelle recornmended that the FFTF Project be assigned to
another contractor. The answer to this was given in my letter to the AEC of
Januvary 20, 1970, a copy of which you have. As noted therein, of all of the
major programs being done by Battelle for the AEC, the design and construction
of the FFTF, although definitely a developmental facility in itself, is less
related to Battelle's research and development mission than its other AEC
projects. Further, no work for any other single sponsor approached the
magnitude of Battelle's research and development effort for the AEC,

The FFTF Project: 1965-1970

Little purpose would be served by an unequivocal statement
that the nearly five years of Battelle performance/management on the FFTF
were without incident or shortcoming. Nor would it be cogent or realistic to
attempt to assign specific responsibility for any readily identified fault or
deficiency.

There is, in our overview, a burden of evidence that says DRD&T
overmanaged and Battelle (PNL) management over-responded -- predictably --
to these requests. To illustrate the over-supervision of DRD&T, for example,
in a one-year period (July 1968-June 1969) 457 formal directives were received
from DRD&T by PNL. In addition, 94 formal meetings were held between AEC
and the PNL staff. All of these directives, etc., were accepted by PNL in
fact, if not in spirit,

Accompanying this willingness to respond, however, was the
attempt by PNL to implement its designated role as ''project manager" in fact
as well as in fiction. The lack of specific contractual assignment of both
authority and responsibility to PNL inevitably strained working relations
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between both principals. Table I is a listing of major FFTF responsibilities
assigned to Battelle by various letters and communications from DRD&T. It
is important to note, however, that the authority commensurate with these
assigned responsibilities was never given to Battelle.

The above point illustrates only a PNL view of a problem area.
Undoubtedly DRD&T/AEC staff can with equally good intent exemplify situations
which focus on their explantion of the strained relations.

More important, however, than finding fault is to note that the
record of achievement for the first five years of FFTF project activity is -~
by any standards -- outstanding, What Battelle requested to be transferred
to another contractor is a going, successful, well-staffed (and managed)
operation that not only can -- but will succeed.

The AEC itself has emphasized that the FFTF would be a very
complex and difficult undertaking which would require the best talents and
resources available from AEC and industry. Examples of FF¥TF Project
accomplishment are noted in the paragraphs which follow.

1. Personnel - The projected DRD&T plan for staffing of
FFTF was to build to 350 by 1970. The record:

Mid-1966 80
Mid-1967 125
Mid-1968 230
Mid-1969 360

To implement the AEC desire to utilize the best available resources, it should
be noted that only two of the key FFTF Project managers were rectruited from
within PNL. The others have come from outside., Employees of the project
have been recruited from APDA, AGN, Al, ORNL, GE, Westinghouse, LASL,
DUN and others.

2. Subcontractors - PNL/FFTF subcontractors include or have
included AGN, Bechtel, Westinghouse (the designed PNL successor), General
Electric and Atomics International. It is not possible to suggest that the
nuclear industry is not represented in the FFTF team. The requirement to
integrate industrial organizations into the effort, however, added a complicating
dimension to an undertaking already complex.

3. Technical Accomplishments - The FFTF Project has been
credited by the USAEC with major technical accomplishments, Some accom-

plishments which Battelle management believes are significant are given in
Table 2.
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(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)
(10)
(11)
(12)
(13)
(14)
(15)

(16)
(17)

(18)

Table 1. Major FFTF Responsibilities Assigned
to Battelle as of December 31, 1969

Provide over-all management for the FFTF program.
Provide the conceptual design for the FFTF Project.
Prepare a capital cost estimate and schedule for the

FFTF Project.

Negotiate and administer contracts for design and
construction of the FFTF Project.

Utilize the FFTF program to make a maximum contribution
to the over-all LMFBR Program.

Develop the capabilities of industrial firms to contribute
to the LMFBR Program.

Control allocation and expenditure of FFTF operating
and PACE funds.

Define, plan, obtain, and utilize supporting test facilities.
Define over-all FFTF development and testing program.
Perform or direct development and testing in support

of FFTF, as assigned by AEC.

Utilize ongoing LMFBR development programs to support
FFTF, including involvement of LMEC to technically
direct component development programs.,

Maintain and control project schedules.

Establish nuclear safety of the facility and obtain
required AEC approvals and authorizations.

Perform procurement planning and conduct or direct
procurements for the program.

Prepare RDT standards and quality assurance requirements
for LMFBR components and familiarize industry with the
use of these new standards and QA requirements.

Develop qualified fuel vendors and procure first cores,
Plan and direct facility activation including acceptance
tests, operations personnel staffing and training, test
practices, fuel management, and all aspects of plant
operation.

Operate the completed facility.
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Table 2, Summary of Significant Technical Accomplishments

Accomplishment

z.

3.

10.

11.

FFTF conceptual design
established

Reactor design
established

Fuel selected

FTR critical experiment
on cores with test regions.

Full-scale FTR critical
experiment accomplished

Ex-reactor heated pin
bundle test completed

Irradiated materials
damage assessed

Fuel pin mechanical
behavior assessed
Reactor hazards
asgessed

Integral HTS emergency
cooling capability
established.

Momentum in fuel develop~
ment program,

49

Program Impact

Permits project to proceed on a firm
technical basis.

Highly prototypic of LMFBR

Common fyel type and development
program for FFTF and first LMFBR.

Definition of effect of test control
rods and Ni reflector.

Analytical computer codes verified.
1000 liter critical experiment
completed.

Multiple pin bundle tests of elec-
trically heated ex-reactor specimens
in sodium. Precise data obtained for
dynamic thermal hydraulics.

Swelling and creep behavior of

irradiated stainless steel characterized.

Rational analytical model developed
to predict in-reactor fuel pin behavior.

Improved analytical data and methods
have significantly reduced estimates

of maximum accident probability and
consequences.,

Separate emergency cooling system is
not necessary.

Accelerated industrial involvement
in support of FFTF- LMFBR re-
quirements.
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12.

13.

14.

15.

16,

17.

18,

19,

200

21.

Page 8

Table 2 (continued)

LMFBR specifications developed
for major sodium components

Developed quality assurance
requirements for FFTF Project
Designed, procured and constructed
fuel process demonstration line

Forty-three encapsulated fuel
pins have been irradiated and 222
encapsulated fuel pins are under
irradiation in EBR-II

Defined reactor mockup program,
initiated construction of test
facilities and performed the first
successful thermal hydraulic
tests of electrically-heated pin
bundle (fuel simulation)

Effective industrial development

of fuel cladding

Sodium chemistry facilities
established

Analytical chemistry program
completed

Developed Westinghouse competence
in fast reactor technology

Initiated code development in
support of FTR and LMFBR
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Permits major FFTF equipment procure-
ment to begin using a preferred specifi-
cation ultimately destined to become an
industry standard.

Used as a reference in developing AEC
quality assurance standard F2-2T.

Permits development and demonstration

of reference fabrication process. Provides
fabrication support for irradiation test
fuel pins,

No failures to date with exposures to
47,000 MWd/T. Provides Increasing
assurance the reference fuel will meet
FTR performance requirements

Tests have already produced new core
hydraulic and thermal data for FTR

and LMFBR. Other imminent mockup
tests in both water and sodium will

extend mechanical, thermal, and hydraulic
development of reactor features.

Capability of industrial production of
fuel cladding of quality not previously
available in the world has been established,

Development of needed analytical chem-~
istry technology., Provides information
related to the transport and deposition
of activated corrosion and fission pro-
ducts, Develop methods for analysis of
cover gas,

Industrial capabilities improved and pre-
cision and accuracy of standard methods
established for analysis of mixed oxide
fuels.

Battelle-Northwest's fast reactor tech-
nology provided a high standard of com-
petence to assistand assess Westinghouse
performance during the early FTR

design stages.

Industry and ASME code attention has

been focused on structural design cri-
teria for LMFBR components.
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4, Dissemination of Information/ Technology ~ Since 1965 approx-
imately 525 reports and documents have been distributed by PNL to account for
and describe FFTF technical work and progress. These reports were given
either Standard AEC category distribution or LMFBR Program distribution,
Additionally some 225 talks, papers and presentations have been made to and
for the benefit of both the general technical and lay public. Almost without
exception, the information has been UNCLASSIFIED assuring the broadest
possible distribution and utilization,

Six patents have been issued to and an additional 14 patent applica-
tions have been filed on behalf of PNL staff members covering inventions made
while working on the FFTF/LMFBR Programs.

5. Performance Evaluation - In both FY-1968 and -1969 the
Richland Operations Office appraised '...the performance of the Pacific
Northwest Laboratory (PNL), Battelle-Northwest (BNW) and Fast Flux Test
Facility (FFTF) in the areas of contract performance, management perform-
ance and relations with others..."

In FY-1968 AEC/RL said, "The BNW FFTF Division performance
has been satisfactory.' The FY-1969 appraisal notes that, '""In general, BNW's
performance has been satisfactory to excellent and the FFTF programs have
been conducted in an efficient and professional manner considering the come
plexity of the project, state-of-the~art, and AEC requirements imposed, "

A high-water mark in FFTF Project staff satisfaction was
achieved upon receipt of a copy of a letter dated October 17, 1969, to D. G.
Williams (Manager, RLO) from Milton Shaw (Director, DRD&T). Two im-
portant points are made in this letter. The first, "Of particular significance
for the future of the LMFBR program is the degree to which other divisions in
PNL, other laboratories, and industry are now involved in and are contributing
to the FFTF effort to develop a thorough technical understanding of the entire
LMFBR mixed oxide stainless steel fuel system.

The second, "This progress demonstrates again that a staff of
capable professionals, committed to a specific programmatic objective, using
disciplined engineering methods, and given strong management leadership
can overcome the difficulties associated with an undertaking as demanding
and complex as the development of an entire fast reactor fuel system. In its
successful prosecution of the FFTF fuel program, PNL is making major
technical contributions not only toward the successful and economic operation
of FFTF, but to the entire LMFBR program. Much remains to be done, but an
excellent start has been made. The individuals involved, both in PNL and R1L,

are to be congratulated for their progress to this point. "
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Additionally, to obtain an independent evaluation of the FFTF
Project and its management, Battelle Memorial Institute engaged (in 1969)
an outside organization tc assess the operation, A principal in this outside
organization has achieved national prominence for his outstanding management
of large-scale projects while a senior officer in the U, S, defense establish-
ment. Recently he was named to head President Nixon's "Advisory Council
on Management Improvement. "

The management consultant's report found the FFTF Project
operation generally sound and satisfactory. It called attention, however, to
a major potential problem area -- that of the lack of agreement, written or
otherwise, on completion date, ultimate costs and who should make the final
decisions necessary to meet program objectives.

6. Budget/Financial - The FFTF Project operated each year
using approved AEC budgeting procedures for submission, review, and final
approval of AEC Forms 189. Each program within the Project received the
appropriate step-by~step review and approval in consonance with DRD&T.
All costs were controlled in accordance with AEC-anproved financial plans
and utilizing the additional criteria of DRD&T for limiting cost-budget
variances among approved 189's and individual tasks thereunder.

The ultimate cost of the FFTF has, of course, been a subject
of concern to both the AEC and Battelle. You will recail that a joint AEC/
PNL task force was established to study the subject of conceptual design,
project schedule, and to make estimates of the cost for a realistic conceptual
design,

From your report, I conclude DRD&T presently believes that
the FFTF can be built within its approved congressional limitation including
the 25 percent limitation provision, As noted above, our outside consultant
believes that firm agreement on both the completion date and ultimate cost
are important essentials to a successful contractor/AEC relationship. We
commend this point to the Commission's attention in their arrangements with
our successor,

7. Time/Schedule - With regard to schedule, we believe that
a reading of almost any of the Joint Committee Hearings on this project
during the past five years will show the AEC's viewpoint on scheduling,
Essentially, their view is that the technical bugs must be worked out in ad-
vance and the design must be thoroughly understood before a plant is built,
If there is a question of compromising technical understanding or design
in order to meet a schedule, this will simply not be done.

BEST DOCUMENT AVAILABLE

.



APPENDIX I
Page 11

Mr. Dean K. Crowther March 30, 1970

Although Battelle's FFTF Project management would have
preferred to work with a clearly defined schedule, such a situation was not
possible. While as noted earlier Battelle was assigned responsibilities for
major FFTF accomplishments, its authority was non~existent and its
(Battelle's) actions generally required DRD&T's approval. In fiscal years 1967,
1968 and 1969, DRD&T testimony before the JCAE provided such "'guidance’ as
existed for the FFTF. This obviously was not a clearcut schedule. That these
schedule goals were not firm can be seen from typical testimony -~ quoted
below ~- from "AEC Authorizing Legislation Fiscal Year 1969, Part 2."

"But I would like to alert the committee, as I did
last year, that I plan to hold up when in doubt in
order to focus attention on getting the beneficial
occupancy date rather than on meeting commit-
ments on a particular chart."” p. 79

Y, ..1lam guaranteeing you this, Mr. Hosmer:
that we will not take any steps to shortcut the
engineering approach to get this reactor on

line. . " p. 81

", .Also, we know that the task ahead on the
LMFBR program is certainly more difficult than
it was on the water reactor plant program.' p. 276

From time to time we pointed out toc DRD&T that the absence of
specific decisions negated elements of the originally proposed time table.
However, unreinforced persuasion is -~ at best -~ rather ineffective and we
ultimately deferred to their decisions to allow the schedule to slip.

Present Status and Actions

Hopefully, the foregoing material provides an additional dimen-
sion to your present study of the FFTF Project. We would, of course, like
very much to have the opportunity to review any subsequent draft(s) of your
findings. If further information or data are either required or desired, please
let me know.

On the basis that you will utilize this letter either in your final
report or as an Appendix to the report, you have our permission to use the
Battelle name. After you have had an opportunity to review this letter, I
stand ready to meet with you to discuss it, if you desire.
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Currently, we are working with USAEC and WADCO represen-
tatives to make a smooth, expedient and effective transfer of both staff and
facilities on the FFTF/LMFBR program. Based on Battelle experience to
date, we are recommending to the AEC and WADCO that the project respon~
sibilities and authorities be carefully defined. Further, we feel it is most
important that major project milestones and goals be rigorously established.

Very truly yours,

,/ifé;/2;722;2227_~

S. L. Fawcett
President

SLF:ljp
In Triplicate

Airmail Special Delivery
Registered Mail
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SCHEDULE SLIPPAGES ON MAJOR MILESTONES,

SUPPORT FACILITIES, AND COMPONENT TESTING

A, DESIGN AND CONSTRUCTION

Conceptual design:
Primary electrical power
Structures
Reactor containment
" core
" vessel and shielding
" heat transport
Control and data handling

Preliminary design:
Primary electric power
Structures
Reactotr containment
" core
" vessel and shielding
" heat transport
Control and data handling

Construction:
Initiation
Completion

Page 1
Completion dates
(Estimate) (Actual) Delay
as of 2-66 as of 3-70 in
(note a) (note b) months
7-66 12-67 18
7-66 6-69 36
7-66 6-69 36
7-66 8-69 38
7-66 4-69 34
7-66 8-68 24
7-66 2-70 43
Starting dates
(Estimate)
as of 3-67 (Actual)
(note e) as of 3-70
6-67 2-69 20
6-67 2-70 32
6-67 2-69 20
6-67 2-70 32
6-67 1-69 18
6-67 2-70 32
6-67 2-69 20
Estimate
as of 3-67 Estimate
(note c¢) as_of 3-70
6-68 4-70 22
4-73 6-74 14
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SCHEDULE SLIPPAGES ON MAJOR MILESTONES,

SUPPORT FACILITIES, AND COMPONENT TESTING (continued)

B. FFTF SUPPORT FACILITIES

Completion dates Delay
Original Present in

estimate estimate months

Facility:
Fuel fabrication demonstration

pilot line 1-68 1-69 (actual) 12
Sodium Pump Test Facility 3-68 9-74d 77
Pump Bearing Test Facility 10-70 6-71e 8

C. COMPONENT PROOF TESTING
Estimated starting dates
PNL PNL IMEC(note f) PNL
schedule schedule schedule schedule Total
Apr. 1968 June 1969 Oct. 1969 Jan. 1970 slippage

Ccmponent:

Pumps 5-71 1-72 7-72 8-73 27 months
Valves 12-6% 3-71 6-71 5-73 41 months
Dump heat ex-

changer £-71 2-72 1-72 7-73 25 months
Intermediate heat

exchanger 6-71 7-72 1-72 7-73 25 months
Control rod drive

mechanism 7-70€ 11-70 10-70 3-71 8 months
Oscillator 7-70¢€ 7-71 6-71 N/ A 12 months

®Based on schedular dates provided to Joint Committee when project was origi-
nally authorized in fiscal year 1967.

bConceptual design on systems previously approved by RDT were approved again in
February 1970 as a result of the task force study.

®Based on schedular dates provided to the Joint Committee when project was
fully authorized in fiscal year 1968.

dBased on scheduled data used to support information provided to the Joint Com-
mittee during fiscal year 1971 authorization hearings. Facility being built
in two phases. This date reflects completion of Phase II comstruction.

®These dates are from the Laboratory schedule dated March 15, 1968,

fLiquid Metal Engineering Center.
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Samuel W Jenseh
Chief Hearing Exammer

BOARD OF
CORTRACT APPEALS

Paul H. Gantt
Chairman

>.—.Q:~.n@m’ FETY

LICENSING BOARD

Secretary

BIRECTOR of REGULATION

Harold L. Price . Director
Clifford X. Beck. . Deputy Director

DIVISION OF !
INTELLIGENCE $/ INDUSTRIAL
= PARTICIPATION 8/
€. 8, Refctardt Ermest B. Tremmal
Director Director
DIVISION OF
PUBLIC
THFORMATION 5/
3. A Harris, Jr Joseph J. DiNunno
Director Director

OFFICE OF THE M M. Mann . . Assistant Director for Reactors
ENERAL COUNSEL C. L . Director for
Acministration

J F Hennessey
General Counsel

S H Hanaver ‘Technical Advisor to the

Director of Regulation

f i 7 w |
DIVISION OF DIVISION OF DIVISION OF DIVISION OF DIVISION OF DIVISION OF DIVISION OF
RADIATION MATERIALS REACTOR COMPLIANCE STATE & REACTOR [RUCLEAR MATERIALS)
OFFICE OF THE PROTECTION LICENSING LICENSING LICENSEE STANDIARDS SAFEGUARDS
CONTROLLER STANDARDS RELATIONS
Lester R, Rogers L: E_Johns Peter A Morris L D Low E. R Price E G Case Railph G, Page
Director >V.M»._»-ﬁ U_Maogws Director Director Director Director Acting Director
J P Abbadessa
Controller
REGION 1 REGION I REGION It REGION IV REGION v DISTRICT I DISTRICT I DISTRICT [N
OFFICE OF NEWARK ATLANTA CHICAGO DENVER SAN FRANCISCO BAYEGUARDS OFFICE SAFEGUARDS OFFICT SAFEGUARDS OF FICE
SAFEGUARDS & NEWARK QAX RIDGE BAN FRANCISCO
MATERIALS
MANA( Robert W Kirkmen John G Davis Boyee H Grier Donald I Walker Richard Smith Walter G Martin
CEMENT 9322_. ° Director Director Director Director Director
Delmar L Crowsen
Director

—

ASSISTANT GEN. MGR,

FOR PLANS

John J. Flaherty

ASSIBTANT GEN. MGR.
FOR
DEVELOPMENT & PRODUCTION

ASIISTANT GEN. MOR. ASSISTANT GEN. MGR, ASSISTANT GEN. MGR.
ADMINISTRATION FOR FOR INTERNATIONAL
OPERATIONS ACTIVITIES
John V. Vineiguerta .
John A Erlewine M B Kratzer
DIVISION OF DIVISION OF DIVISION OF DIVISION OF DIVISION OF
PERSONNEL SECURITY CONTRACTS OPERATIONAL INTERNATIONAL
SAFETY AFFAIRS
Dorald E  Bostock W T Riley ug»w: L Smith Martin B Biles M. B, Kratzer
Director Director irector Director Director
DIVISION OF DIVISION OF DIVSION OF DIVISION OF
CLASSIFICATION HEADQUARTERS CONSTRUCTION LABOR RELATIONS
SERVICES
€ L Marshall E _H Glade X AEC FOREIGN
Director Dirsctor o) B remrarick OFFICES
BOMBAY
BRUSSELS
3 wcmz% AIRES
spmencr B g B
RIO DE JANEIRO
INFORMATION MANAGEMENT TOKYO
E J Brunenkant
Director Henzy A ok
DIVIION OF
TECHNICAL
DINFORMATION
EXTENSION -
GAK RIDGE

MILITARY APPLICATION
Edward B Giller

RESEARCH & DEVELOPMENT

G _F Quinn Ma) Gen , USAF Spofford G_English
DIVISION OF DIVISION OF DIVISION OF DIVISION DIVISION OF DIVISION OF
PLANS & REPORTS PRODUCTION TOTOPES oF [BIOLOGY & MEDICINE] RESEARCH
- DEVELOPMENT MILITARY -
APPLICATION
W _H Slaton Frank P Baranowski E E Fowler John R Totter P W Mcoansel 4
Director Director Director Director Director
DIV, OF OPERATIONS DIV, OF PEACEFUL DIVISION OF DIVISION OF
m§o z:mwmmﬁm RAW MATERIALS mﬂﬁmﬁ.ﬁz
'ORE! EXP]
fra & TRAIVING
Paul C_Fine John S Kelly R L Faulimer E. S, Pierce
Director Director Director Dirsctor
DIVISION OF
u PROGRAM ANALYSIS
GRAND JUNCTION
Roger W A LeGasale Pt

Director

Aillen E Jones
Manager

IDAHO
QPFRATIONS OFFICE

W L Ginkel
Manager

NEVADA
OPERATIONS OFFICE

Robert E Mlier
Manager

RICHLAND
OPERATIONS OFFICE

D G Willams
Manager

SAVANNAH RIVER
OPERATIONS OFFICE

Nathaniel Stetson
Manager

i

OAK RIDGE CHICAGO
OPERATIONS OFFICE OPERATIONS OFFICE
S R Sapirie Kenneth Dunbar
Manager Manager
AREA OFFICES AREA OFFICE
CINCINVATI
NEW BRUNSWICK 200 BEV
PADUCAH ACCELERATOR
PORTSMOUTH FACILITY
PUERTO RICO

ALBUQUERQUE
OPERATIONS OFFICE

Harold € Donneliv
Manager

AREA OFFICES

AMARILLO
BURLINCTOX

ROCKY FLATS
SANDIA

SAN FRANCISCO
OPERATIONS OFFICE

Elson € Shute
Manager

AREA OFFICE

PALO ALTO

BEST DOCUMENT AVAILABLE

NEW YORK
OPERATIONS OFFICE

% M Tohnson
Manager

i

AREA OFFICE

BROOKHAVEYX

ASSISTANT GEN. MGR.
FOR
REACTORS

George M, Kavanagh

DIVISION OF

DIVISION OF

NAVAL REACTORS

Legend

fEIMSINIGISI

XIS

REACTOR DEVELOP,
& TECHNOLOGY =

Milton Shaw
Director

H. G. Rickover
Vice Adm. ,USN
Director

DIVISION OF

SPACE NUCLEAR SCHENECTADY
SYSTEMS NAVAL REACTORS
. OFFICE :
Milton Klein
Director Robert P. Fasulo
myv Manager
SPACE NUCLEAR
PROPULSION PITTSBURGH '
OFFICE EXT, NAVAL REACTORS
ALBUQUERQUE OFFICE
CLEVELAND Lawton D. Geiges

Manager

for all leral advice and assisos
for advice on financial matters
inspects both regulatory and cperational activitics,
for advice on Congressionz) Liatson matters
under the SUpsTvision of the Assistant General Manace-
for advice and counsel on saterwards matters
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APPENDIX IV

PRINCIPAL MANAGEMENT OFFICIALS
OF
THE ATOMIC ENERGY COMMISSION
RESPONSIBLE FOR ADMINISTRATION OF THE ACTIVITIES

DISCUSSED IN THIS REPORT

Tenure of office

From To
CHAIRMAN:
Glenn T. Seaborg Mar, 1961 Present
GENERAL MANAGER:
R. E. Hollingsworth Aug, 1964 Present
ASSISTANT GENERAL MANAGER FOR
REACTORS:
G. M. Kavanagh Jan. 1966 Present
J. A, Swartout Dec. 1964 Dec. 1965
DIRECTOR, DIVISION OF REACTOR
DEVELOPMENT AND TECHNOLOGY :
Milton Shaw Dec. 1964  Present

FIELD OFFICE MANAGERS:
Richland Operations Office:
D. G, Williams July 1965 Present
J. E. Travis Aug. 1955 July 1965

U.S. GAO Wash., D.C.
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