UNITED STATES OF AMERICA
NUCLEAR REGULATORY CCMMISSION

In The Matter Of

DUKE POWER COMPANVY Dkt. No. 70-2623
(Amenédment to Operating License SNM-1773
for Oconee Spent Fuel Transportation and
Storage at McGuire Nuclear Station)

NATURAL RESOQURCES DEFENSE COUNCIL
STATEMENT OF FACTS WHICH ARE DISPUTED
ON STAFF MOTIONS FOR SUMMARY DISPCSITION

Contention I

With respect to the specific listing of indisputable
facts, the Staff's recitation oi the Commission policy statement,
either verbatim or by summary, is not acceptable. That document
speaks for itself. Thus, facts 1-10 should be rejected. We
agree the Commission statement exists and until it is overturned
by a court it is legally binding here.

Facts 1l and 12 are legal conclusions, which we dispute.

Fact 13 is erroneous since reracking of Oconee Units 1
and 2 will extend FCR life through May 1982 and use of spent
fuel casks would also extend the FCR availability. Affidavit
of Arthur Tamplin (II).

Facts 14 and 15 confirm the reracking availbility, and
we agree with them.

We accept Fact 16.

The first sentence of Fact 17 as worded is ac. Htable,

but the second sentence is a legal conclusion and disputed.
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Fact 12 is disputed because a short term solution does
not address the problem as we define it.

Fact 19 is a legal conclusion and speculates on Commission
motives. The Commission statement speaks for itself.

Fact 20 is disputed because a proper interpretation of
10 CFR § 20.1(c) could require retention of an FCR and use of
shipping casks could obviate the need to keep an FCR in the
spent fuel pool.

Fact 21 is a legal conclusion and disputed.

Fact 22 is a legal conclusion and disputed.

Fact 23 is a legal cecnclusicn and disputed.

Fact 24 is correct through the first 14 words, but the
remainder is disputed.

Fact 25 is not disputed.

FPact 26 is disputed. The public will be harmed if the
proposal is approved without the careful evaluation regquired
by law.

Fact 27 is disputed as a distortion of our positicn.

Fact 28 is disputed on toc many grounds to list.

Fact 29 is disputed as contrary to the Cormission state-

ment con interim spent fuel stcrage and is alsoc a legal conclusion.

Contenticn 2

Fact 1 is disputed because it is a legal conclusicn.
Fact 2 is not disputed.
Fact 3 is disputed primarily because of the failure to

view the entire cascade program.



Fact 4 is not disputed.

Fact 5 is not disputed and not relevant.

In Fact 6, the first sentence is not disputed. The
second sentence is disputed.

Fact is 7 is disputed because "neglicibly small” is
meaningless.

Fact 8 is disputed.

Fact 9 is disputed.

Fact 10 is disputed because there is no guantitative
value placed on "unlikely"” but it is agreed some accidents were
postulated and evaluated.

Fact 1l is disputed because "insignificant" is not
quantitative, there is no evidence that the range of accidents
examined is sufficiently extensive and the detectability of
accident consequences depends upon the nature of the devices
used to measure those consequences.

Fact 12 is disputed as not being comprehensible. The
mere use of 270 days cooldown does nct guarantee that all
possible impacts will be negligible or that all worker and

public exposures will be ALARA.

Contention 4

FPact 1 is not disputed if it is limited to the specific
appiication now pending.

Fact 2 is disputed. At best this spent fuel shipment
will not be better than other routine spent fuel shipments cf

270=-day-old fuel.
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Fact 3 is disputed because "insignificant" is not guan-
tified.

Fact 4 is disputed because "negligibly small® is not
guanitfied, comparison with background dcses is not legally
relevant and the dose calculations are not properly verified.

Fact 5 is disputed. Any racdiation exposure is
potentially harmful and is not insignificant to the person
receiving it.

Fact 6 is disputed. Any radiation exposure is
potentially harmful and is not insignificant to the person
receiving it.

Fact 7 is not disputed.

Fact 8 is disputed because the "unlikely” is ungquanti-
fied and it is not established that a worst case was identified.

Fact 9 is not disputed.

Fact 10 is disputed because the comparison to background
is not a relevant basis for judging the severity of the con-
seguences.

Fact 1l is disputed for the same reason as Fact 10 but
the fact that using the BEIR model produces a less in guantity
and no different in kind effect than natural background is not
disputed.

Fact 12 is disputed because the proposed action dces not
comply with ALARA.

Fact 13 is disputed both as to the public and workers,

including the imprecision of the term negligible.



Fact 14, sentence 2, is disputed for the reasons
discussed in more detail elsewhere in ocur filings.

Fact 15 is disputed as irrelevant because average
exposures are not relevant and because the Nehemias chart does
not purport to include all spent fuel pcol modification.

Fact 16 is disputed because the data relied on is
selected spent fuel modifications and the guality and nature
of measuring devices and procedures are not given.

Fact 17 is disputed.

Fact 18 is disputed as to the second sentence because
the quantity of reduction is not "very minor" particularly to
the perscns involved.

Fact 19 is disputed as being an irrelevant comparison
and without a factual basis for the assumptions that the workers
who get the spent fuel storage doses are getting the average
occupational dose or not e ——

Fact 20 is disputed as to each sentence because the
comparisons are meaningless and the "negligibly small® phrase

is not guantitative.

Contention 35

Fact 1 is disputed. The reccrd is insufficient to
conclude whether FCR is needed for environmental or health and
safety reascons.

Fact 2, sentence 1, is not disputed. Sentence 2 is
disputed as speculative and the Commissicn statement speaks

for itself.



Fact 3 is disputed.

FPact 4 is not disputed.

Respectfully submitted,
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Anthony 2. Roisman

Natural Resgdrces Defense Council
917 15th Btreet, N.W.
Washington, D.C. 20005

(202)737-5000

Dated:



UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

In The Matter of

DUKE POWER COMPANY Dkt. No. 70-2623

(Amendment to Operating License SNM-1773 )
for Occnee Spent Fuel Transpertation and )
Storage at McGuire Nuclear Station) )

AFFIDAVIT OF ARTHUR R. TAMPLIN (II)

City of Washington )
District of Columbia i e

Arthur R. Tamplin, being first duly sworn, hereby
deposes and says:

1. The description of my ccnversation with Morton B.
Fairtile contained on page 5 of NRDC's Response to Staff Motions
for Summary Disposition is true and correct to the best of my
perscnal knowledge.

2. The BEIR Committee and most radiation health
physicists agree that it must be assumed tanat there is no safe
level of radiation and even very small doses must be assumed

to be harmful.

All above statements are true and correct tc the best
of my kncwledge.
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Arthur R. Tamplis

Signed and sworn to before me
this 4th day of June 1973,
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. EXHIBIT A

i ember 29, 1978

Mr. K. S. Canady

Attention: Mr, K. R, Wilson

Subject: Oconee Nuclear Station
Unit 1 and 2 Spent Fuel Modification
File No. 0§ 514.27

Reference: Letter Dated December 18, 1978, Mr. K. R. Wilson to
Mr. H. T. Snead, Same Subject as Above

This lecter should serve to provide you with the information requested

in the subject letter to be used in the preparation of the licensing
submittal. In response to your request for a schedule of refueling dates,
attachment 1 to this letter shows our current best estimate of the re-~
fucling dates for the three Oconee units through 1981.

1f the planned pool expansion were not to occur and, assuming that no off-
site fuel shipments were allowed and, further, if all non fuel items now in
place at the Oconee pocls were to remain, the station would lose full core
discharge capability in May, 1979. 1If all non fuel items now at the Oconee
pools were removed, the station would lose full core discharge capabilicy
in November, 1979, 1In either case, without the pool expansion and

assuming no offsite shipments, the Oconee units would be unable to refuel
in 1981. Thus, unit 1 would be forced to shut down in April, 1981, .ait 2
in May, 1981 and unit 3 in August, 1981.

Assuming that no offsite shipment of fuel is allowed and assuming that the
current planned unit 1 and 2 pool modification were completed, the staticn
full core discharge capabilicy would be lost for a short time during the
reracking operation but would be regained with the installation of the new
modules. After the completion of the modification, Oconee would lose its
full core discharge capability in mid 1982 and the Oconee units would be
forced to shut down due to lack of pool space during their respective
refueling outages in 1984, This schedule does not include consideration
of removal of all non fuel izems now in the pool, because these items would
have to be removed the accomplish-the planned modificacion.

Attachment 2 will provide you with the proposed schedule for reracking
operations. It is our opinion that the proposed schedule does not
preclude the installation of poison type storamge vacks. Our information |
does {ndicate, however, that the selectlon of poison type storage racks
would require the modification to be performed in two phases, one phasec



Mr. K. S. Canady -2= December 29, 1978

to be completed prior to the unit 1 and 2 refuelings in late 1979 and the
mecond phase to be completed in 1980, after the completion of these refueling
outapes. Thus, the process of modification of the fuel pool would be greatly
extended. T+ overriding consideration in selection of the racks, however,
viou Lhe = on of the Steam Production Licensing Section thac the selection
: racks would greatly increase the probability of licensing delays,
which would in turn postpone the date at which modification wcrk could be
done, 1In light of the fact that some modification work must be completed prior
to the unit 1 and 2 outages in 1979 or else no type of modification would be
possible due to the number of assemblies in the pool, it was decided that the
sclection of a high density non-poison type rack provided the best chance of
completion in the required tinme.

With respect to your request for cost estimates, the estimated total project
cost for the reracking of the unit 1 and 2 pool with the nom poison high
density racks is $2,985,000.00. A cost estimate for the poison rack option
is not readily available since firm proposals for this type of rack were

not solicited, but our information at hand suggests that the cost of pursuing
the poison rack option would have been somewhat higher.

Regarding the cost and availability of reprocessing faciliti.e, Duke has a
reprocessing contract with Allied General Nuclear Services, however, their
facility at Barnwell, South Carolina does not h.ve an NRC license to reprocess
or store spent fuel.

Regarding your request for information on cost of shipment, the most recent
estimate of truck shipment cost from Oconee to McGuire in 1979 dollars would
be $2,102.00 per shipment. Our best estimate for cost of truck shipment from
Oconee to Catawba in 1982 dollars would be $2,450.00 per shipment. This
estimated cost per shipment to Catawba assumes that the labor charges and
standing charges will be the same as those arrived at for shipment to McCuire
and that the only difference in cost will be the reduced mileage charge due
to the shorter distance from Oconee to Catawba versus McGuire. The current
best estimate date for the availabilicy of the Catawba 1 spent fuel storage
pool is June, 1981.

I hope that this information will satisfy your needs in preparing the licensing
submittal, however, if you have any further questions or if I can be of any
assistance, please call.

wWilliam R. McCollum
Associate Engineer
Core Performance

WRMe : m0
CC: Mr. R. M. Glover (w/a)
Mr. H. T. Sncad (w/a)
Mr. D. C. Holt (w/o att) ‘ i L




Oconee

Oconee

QOconee

Oconee

O-zonce

Oconce

Oconee

ATTACIIMENT 1
OCONEE NUCLEAR STATION

PLANNED REFUELING OUTACES THROUGH 1981

June 1, 1979 - July 20, 1979
December 1, 1979 - January 17, 1980
January 25, 1980 - March 10, 1980
July 6, 1980 - August 24, 1980
April 2, 1981 - May 17, 198

May 25, 1981 - July 11, 1981

August 10, 1981 - September 28, 1981
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STONE 6§ WEBSTER ENGINEERING CORPORATION
NEW YORK OPERATIONS CENTER
ONE PENN PLAZA
& New Yorxk, New YoRax

ADORESS ALL CORRESPONDENCE TO P. O. BOY ' 30 NEW YORK. M. Y. 10001
sosTON v sesian

NEWw TOAx CONATRAUCT O™
CHERRY MiLL. N 4. LU LAR ]
GEnveEn CRAM AT ONS
emicaco CoOnIULT ™G
HOUSTOM ENG ML iwg

PORTLAND ONEISOw
San dinso
WASMINGTON. O C.

Mr, Furman Wardell

Duke Power Company

P.0. Box 2178

Charlotte, N.C. 28141 September 6, 1978

Dear Mr, Wardell:

1 am enclosing a brief description of the Stone & Webster Interim Spent
Fuel Storage Facility design and the press release announcing the NRC
acceptance of this design.

As we had discussed by telephone on August 18, 1978 we believe that this
facility could be constructed and in operation within 33 months of an
authorization to proceed at a site with an existing operational nuclear

power plant, The time of 33 months assumes that procurement activities

for long lead time items start immediately upon job authorization and that
there is no protracted federal, local or state licensing. We do not anticipate
protracted licensing at an operating plant site,

Our order of magnitude figure for costs are the mid $20 millions for the
facility without fuel racks and $5-8 million for racks depending on type,
design and number.

A specific fuel rack design has not been developed. High-density racks
of the flux trap type have been assumed for this facility for arrangement
and storage purposes, Poiscn type racks could alse be provided,

1 hope this provides you with sufficient information Ior your present
requirements, 1f you have any guestions at the present or in the futuyre
please contact myself or Mr. J.N. White (617)973-5352.

Very truly yours,

s 3-/4/“0»7/4-3?—

W. Willoughby, II

WWimd
enc,

cc: 1. Wecker, E.F. Haslam, Jr., R. Phillips, T, Flynn, J.N. White
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September 14, 1978

H. T. Snead
S. B. Hager, Attention: D. M. E. Rogers

Re: Spent Fuel Storage Facility
File: N-39

Enclosed is some material I have received recently from Stone and
Webster regarding their Interim Spent Fuel Storage Facility which
may be useful in your related work on Oconee.

S. K. Blackley, Jr., Chief Engineer
Mechanical & Nuclear Division

ATINA Y

R. F. Wardell, Design Engineer
RFW/sr

cc: W. M. Rasin, w/attachments
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INTERIM SPENT FUEL
STORAGE FACILITY

By

Brian G. Schultz, Project Engineer

STONE & WEBSTER ENGINEERING CORPORATION
BOSTON, MASS.

Atomic Indusmial Forum, Inc.
Fuel Cycie Conferenes 1977
Apnl 26, 1977
Kansas City, Muosourn:
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INTERDM SFENT FUEL STORAGE FACILITY

INTRODUCTION

The uncertainty associated with spent fuel reprocessing
facilities and capabilities in tle Uanited States over the next
few decades is a well-recognized problem in the nuclear industry.
Many utilities have taken sters to incorporate high-density fuel
storage racks at their existing nuclear power plants as well as
those in various stages of design and construction. This is
certainly the most economical solution to increasing spent fuel
storage capacity for the time being. For some older plants,
however, even the use of high-density fuel storage racks in
existing spent fuel pools may be insufficient. Furthermore,
increased storage capacity may be required due to the inability
of fuel reprocessing plants, when they become operational, to
reduce any backlogs of spent fuel significantly. The U.S. Energy
Resecarch and Development Administration, in its report 76-25,
provides statistical data on spent fuel storage and reprocessing
capabilities both present and projected in the United States.
The need for additional spent fuel storage capacity is summarized
in Fig. 2.

One sclution to this nced is a separate spent fuel storage
facility. This paper describes such as design which has been
designated an Interim Spent Fuel Storage Facility (ISFSF).

OBJECTIVES

Over the past two years, our organization has been involved in
the development of a design for a separate spent fuel storage
facility. Such a facility could serve a single site, a utility
System, or a group of utilities on a regional basis. The primary
objectives for <the facility are shown in Fig. 3. Some of these
objectives are very similar to those established several vyears
ago in the development of our nuclear power plant standardization
program. Methods of achieving each of these objectives will be
described throughout this paper.

Consistent with the primary oktjectives, some arrangement
objectives were also established. These are shown in Fig. 4.

Locating the spent fuel storage facility on an existing site has
several advantages. Site meteorological and seismic cata are
available, and immediate licensing, detailed design, and
procurement activities can begin. 1In addition, site access by
road, ralil, or barge is revdily availadble and minimizes site
preparation activities.

Existing security forces and operating personnel can be used for
the facility resulting in a minimum increase in perscnnel
requirements.
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Utilization of same of the parent plant ayst<Zus can minimize the
cost of the spent fuel storage facility. Examp'es include the
makeup water system, radicactive liquid and solid waste systems,
and power systems. .

ICENSING

To reduce the front-end l.censing exposure of a utility, Stone &
wWebster has submitted a topical report (SWECO-7601) to the
Nuclear Regulatory Commissior (NRCj} for review under 10CFR70.
The report, submitted in November, 1976, was accepted for review
by the NRC in January 1977. Fig. 5 shows the key licensing
milestones. NRC approval is expected in the fall of 1977.

SITE PARAMETERS

An enveloping technique has been utilized to provide a design
suitable for nearly all existing nuclear power plant sites in the
continental United States. Fig. 6 summarizes the site envelope
conditions.

The safe shutdown earthquake (SSE) for the actual site should not
exceed 0.3 g and the subgrade conditions may be soil or rock with
shear moduli ranging from 6 to 1,000 ksi.

Tornado protection is provided based on NRC Regulatory Guide 1.76
criteria for Region 1 which envelops the entire continental
United States.

Due to the lengthy decay periods of the fuel expected to be
stored in the facility, the limiting X/ value is approximately
0.4 sec/m3 to ensure that a postulated fuel handling accident
will not exceed 10CFR100 limits at the site boundary. Typically,
the site boundary cculd be as little as 200 ft. 1Ia practice, it
will most likely be in excess of 1,500 £t since it would be
located near the parent plant.

FACILITY ARRANGEMENT

In developing an arrangement for the ISFSF to meet the
objectives, some key parameters had ¢to be established. These
included the type, quantity, and previous storage history of the
fuel to be placed in the facility. Fig. 7 swummarizes these
parameters.

Pressurized water reactor (PWR), boiling water reactor (BWR), or
a cocmbination of the two types of fuel can be accommodated with
appropriate fuel storage rack designs. The limiting quantity of
fuel was established at 1,300 metric tons (as UG,) of BwWR fuel.
This equates to approximatelv seven fnll cores storage capacity
for a modern 1,300 MWe BWR Or aine to twolve FPWIL cores, depending on
reactor manufacturer, or approximately a 30 year storage capacity for a single
1,300 Mie reactor, with numerous cocmbinations for two or more reactors.

\ <




o O

The design mix of £fuel, based on out-of-core storage time, is
also shown on Fig. 7.

The quantity and previous storage history of the spent fucl are
based largely on engineering judgment. These parameters have
been discussed with several utilities and are beli2ved to be
generally acceptable and conservative. To provide a degree of
flexibility, however, the arrangement of the facility permits
doubling the storage capacity either by doubling the pool 1length
early in the detailed design or by adding a parallel pool of the
same size at a later date.

Fig. 8 shcws an isometric view of the facility. There are three
primary areas, the rail bay area, the spent fuel storage pool
area, and the auxiliary equipment area. Fig. 9 through 13 show
plan and elevation views of the facility.

The facility yard grade plan view is shown in Fig. 9. The spent
fuel pool bottom is approximately 25 ft beliow yard grade so that
the spent fuel racks and spent fuel are located below yard grade.
The fuel storage area is considered the only nuclear safety-
related portion of the facility. The fuel pool and fuel pool
structural enclosure above-grace are the only portiors of the
facility which must be designed to meet Seismic Category I
requirements. The pool width was determined based on standard

fuel handling platforms which have been seismically qualified by
the major NSSS manufacturers.

A specific fuel rack design has not been developed. High-density
racks of the flux trap type have been assumed for this facility
for arrangement and storagye purposes. Poison type racks could
also be provided. In either case, rack selection would be based
on the owner's requirements and competitive bidding.

A separate spent fuel shipping cask area is provided adjacent to
the pocl. The location of this cask area in the rail bay
precludes travel of the 130 tcn cask handling crane over any
portion of the spent fuel storage pool.

Various £fluid and electrical system components occupy most of the
remainder of the facility in the auxiliary equipment area at the
yard grade elevation. Cther key areas at the grade elevation
include the security station, health physics, locker room areas,
and the facilities monitoring area.

Additional system components are located in the auxiliary
equipment area it E1 15 ft (Fig. 10). The largest components are

the demineralized water tank and fuel pool cocling water heat
exchangers.
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FACILITY SYSTEMS AND INTERFACES

A list of the systens incorporated in the ISFSF is given in
Fig. 14. Consistent with the objectives for the design of the
facility, most of these systems have been incorporated in the
facility. Existing parent plant systems, however, have been
utilized while considering the universal siting criterion.

Major facility systems are described in the following paragraphs.

The cooling water system removes heat from the fuel pool cooling
system and ventilation condensing units. Major system components
include two hulf-size pumps and a mechanical draft cooling tower.

The fuel pool cooling system maintains the fuel pool temperature
at 120 F or less with the design basis heat load of approximately
30 x 10¢ Btu/hr. Principal system components include two half-
size pumps and two half-size heat exchangers.

The fuel pool purification system maintains purity and clarity of
the fuel pool water. It removes suspended and dissolved
radionuclides. It is capable of filtering and purifying the fuel
pool in 24 hr. Principal system components include two full si‘e
pumps, two filters, and a mixed bed demineralizer.

The facility heating, ventilation, and air conditioning systenms
limit temperatures in the pool area and equipment cubicles to
less than 104 F. O0ffices and the facility monitorin areas are
maintained at approximately 75 F and a relative humidity Dbelow
S0 percent. Principal components include two S50 percent air
conditioning and condensing units for the auxiliary egquipment
area. Three supply fans and three exhaust fans are provided for
the rail bay and pool areas. A HEPA filter is provided in the
event high radiation is detected.

Either truck or rail spent fuel storage casks can be accommodated
in the facility. A 130-ton capacity cask handling crane moves
the cask to the cask pool after appropriate inspections and
initial cask cleanup. The cask head is removed, and the spent
fuel is moved from cask to the spent fuel racks by the fuel
manipulator platform. A fuel cask decontamination area 1is
provided adjacent to the rail bay.

Although the facility arrangement is based on a wet cask handling
system, a dry cask handling system could be accommodated with
minimal structural modifications.

A summary of the principal interfaces between the ISFSF and the
parent plant is shown in Fig. 15. Engineering evaluations will
be made to assure that interfaces result in minimal impacts on
the parent plant.
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Solid waste consists primarily of spent resins which are sluiced
into a cask at the spent fuel storage facility. After rcmoval of
excess water from the cask, it 4is transported to the parent
facility for solidificatian. Approximately 60 cu ft of such
resin is expected annually.

Liquid waste generated in the facility is stored initially in
waste tanks located within the facility. The contents of the
tanks are then pumped to the parent plant for batch processing.
less than 25,000 gal per year are expected to be processed by the
parent plant.

A seismically qualified source of makeup water of approximately
100 gpm should be available from the parent facility. The fire
protection system should be capable of providing approximately
1,300 gpm for a minimum duration of 3 hours for the facility fire
protection system.

Electric power estimated at 1,000 kVA (total for two sources) is
required for the facility. This power is expected to come via
the two parent plant offsite power sources.

Direct extensions of portions of the parent plants commnications
systems and security systems for the facility are also assumed.

SCREDULE

A comprehensive schedule for the licensing, design, equipment
procurement, and construction of the facility is under
development. The total duration for the schedule is expected to
be 3 to 4 years from engineering authorization to completion of
preoperation testing. The duration will be governed largely by
the procurement and delivery cycle for the spent fuel pool liner
and cask handling crane, both of which are currently projected to
require a 2 year period.

As mentioned earlier, the principal schedule benefits of the
facility accrue from the use of an existing nuclear power plant
site and an NRC approved design based on a topical report. These
savings are conservatively estimated at 12 to 18 months.

SUMMARY

One method of providing additional spent fuel storage capacity is
by means of an interim spent fuel storage facility (ISFSF) at an
existing nuclear power plant site. A preapproved design based on
a topical report should minimize the licensing time <for such a
facility.

The facility design is based on approximately seven BWR cores or tvelve.f;ll
FWR cores of spent fuel, This storage capacily could be doubled with minizal
impact on the facility arrangenent.
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The ISFSF is nominally an independent facility, but it uses
existing parent plant systems and personnel to minimize cost
where possible consistent with a near universal siting criteria.
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NEED FOR FACILITY

-LIMITED IN-PLANT STORAGE
CAPABILITIES

-LIMITED U.S. REPROCESSING

‘LIMITED COMMERCIAL STORAGE
CAPACITY

FORECAST GROWTH OF NUCLEAR
FACILITIES




OBJECTIVIES

- NRC TOPICAL REPORT APPROVAL c

+ ACCOMMODATE BWR OR PWR FUEL

- DESIGN FOR WIDE VARIETY OF SITE
CONDITIONS |

.NO RESTRICTIONS ON EQUIPMENT VENDOR ©
SELECTION

« FLEXIBILITY IN STORAGE CAPACITY



ARRANGERIERNT
OBJECTIVES

. ACCOMMODATE RAIL AND TRUCK
SPENT FUEL CASKS .

CsUTILIZE EXISTING NUCLEAR PLANT SITE

*MINIMIZE REQUIREMENTS FOR
ADDITIONAL OPERATOR & SECURITY
PERSONNEL (

; «OPTIMIZE FACILITY/PARENT PLANT
INTERFACES




TORICAL REPORT

MILESTONES
DATE MILESTONE
/76 SUBMITTAL FOR NRC REVIEW’
/77 ACCEPTANCE FOR REVIEW
4/77 NRC QUESTIONS
6/77 RESPONSE TO QUESTIONS
9/77 NRC SAFETY EVALUATION

1111111

REPORT



© /

e © O O

SITE PARAMETERS

0.3g SAFE SHUTDOWN EARTHQUAKE
ENVELOPE OF SUBGRADE CHARACTERISTICS
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FOR RELEASE: 1mmediate

Boston, July 26 =-- Stone & Webster Engineering Corporation anncunced
today that it has received a notification of acceptance from the Nuclear
Regulatory Commission (NRC) for its standard design of an interim
facility to store spent fuel from nuclear power plants. This is th
first design of such a facility to be submitted to the NRC for pre-

licensing. It can be utilized for installations at almost all existing

nuclear sites.

'

The nation's utilities face a growing shortage of spent-fuel storage
capacity because of the Administration's deferral of reprocessing cf
spent fuel from conventional light-water reactors. "Our standard
facility could become an integral part of the Department of Energy's
(DOE) proposed plans to buy and store spent fuel to prevent shutdowns
of some nuclear plants whose storage pools will be filled to capacity
in the mid-1980s," a Stone & Webster spokesman said. “Standardizing
the facility and locating it on an existing nuclear site should
enable the NRC to cut its licensing-review pericd by an estimated

12-18 months."

The Stone & Webster facility can store 1,300 metric tons of spent-£fuel
assemblies--the result of about thirty years of operaticn Ior a 1300 Mwe
reactor--and can accommodate both pressurized-water-reactor ané beiling-

water-reactor fuel. It meets NRC guidelines for earthquakes and wcather

"

conditions for most areas of the country. Utilizing makcoup-water, secu

S ome
- -

power and other systems of the parent nuclear plant helps to minimize

its costs. hWol

(.

« more -




2 O O
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Stone & Webster Engineering Corporation, the largest subsidiary of
stone & Webster, Inc. of New York, enginecrs and constructs electric
power, petrochemical, chemical, industrial, and civil works projects
around the world. A leader in power plant standardization, Stone &
Webster was the nation's first architect-engineer to have a standard
(reference) plant approved by the NRC, and last year rece.ved a con-
tract to design and construct the first such plant to be built by a

utility company. The firm is headguartered in Bostcn and has operations

centers in Cherry Hill, N.J.; Denver, Colo., and New York, N.Y.

.
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EXHIBIT C Nuclear Assurance Corparalion
24 Exec lve Park West
Attanta. Genrgia 30329
(404) 325-4200 Teiex 548547

Weinberrsiracse 3
8001 Zurnich Switzerland
(01) 470844 Telex $7275

October 7, 1977
(;,_(;.yil

/M ”7 7
' QV1L¢\\

Mr. H. T. Snead, Manager
Nuclear Fuel Services

Duke Power Company

422 South Church Street
Charlotte, North Carolina 28242

Dear Tom:

Please accept our thanks for the time and
effort you, Dave and Steve gave Ralph and I last
Wednesday. As discussed, I am enclosing a draft
pin storage proposal which covers many of the
points regarding the licensing and development of
this concept. I fully recognize that your company
has the in-house capability and talent to perform
much of the safety analyses and the licensing work.
When the appropriate time arrives, this can be
worked out. In the meanwhile, I thought that the
proposal spells ocut the tasks that we feel will
have to be performed.

Best regards,
NUCLEAR ASSURANCE CORPORAfICH

1/

r&l

: '

Johnd V. Housteon, Jr.
Assistant General Manager
Salgs and Marke=zing

JVH:mas

Enclosure

Cf‘(3 n"//r‘\/ IN ¥ c‘.27{u¢‘: )T" ﬁ(](‘c; :C(\
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PROPOSAL TO

TO INCREASE SPENT FUEL STORAGE

AT THE

NUCLEAR GENERATING STATION

October 7, 1977

(Propesal Valid Through

NUCLEAR ASSURANCEI CCORPOI

ve Park West
Atlanta, Georgia
Telephone:

30329

(404) 325-4200

-
- -

Weinbergstrasse 9

8001 Zurich, Switzerland
Telephone: (Q0l) 47 08 44
Telex: 57273
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1.0 INTRODUCTION

NAC proposes to increase the storage capability of
- reactor spent fuel storage pool by up to 80%,
utilizing NAC's pin storage plan and egquipment.

The proposal is directed specifically to offering NAC's
services in designiag, manufacturing, installing and
operating equipment to disassemble irradiated fuel
bundles and repackage the fuel pins or rods for storage
and eventual shipment. The non-fuel components of the
assembly would be packaged for burial off-site. The
existing pool and racks would be utilized. NAC would
also provide technical support to assist you in the
licensing of this equipment for use in your plant.




2.0

SCOPE QF VIOBK

2.1 Program Objectives

2.1.1 To increase the storage capacity of your
existing racks and pool by up to 753% by
disassembling and repackaging irradiated ~
fuel bundles.

2.1.2 To package and dispose of (through burial)
-~ the non-fuel components.

2.1.3 To increase the amount of fuel per shipment
by approximately 80%.

- 1§ Major Program Tasks

2.2.1 Task 1 - NRC Approvals

NAC will perform safety analyses, prepare
decumentation and provide support necessary
for the utility to seek NRC approval for
storage of fuel pins in a high density
arrangement. This effort will be directed
toward the use of existing storage racks
and structures with only minor modi-
fications, if any.

Nuclear criticality safety, structural,
heat transfer, pool support systems, SNM
accountability, ALARA and other regulatory
issues will be addressed in these efiorts.

NAC will also perform the necessary analyses,
prepare documentaticn and seek NRC agproval
for shipment of a large number of individual
fuel pins in the NAC-l cask.

NAC has carefully analyzed one existing
spent fucl pool and its stored fuel.
alsc has internally reviewed cther LUT
fuels. Criticality safety, hcat removal,
pecl support systems, RAM inventory and
accountability factors aze all believed to
be well withi

e e
~

o i O

1in the acceptable range and
shculd not be a major licensing concern.
The structural analysis, including scismic,
" will probably roquire the major effort
ilcwever, structural preblems can usually
be "designed around”.




2.2.2

2.2.3

Tagk 2 - Safty Apnrovals for Fuel Disassembly

NAC will perform safety analyses, prepare
documentation and seek necessary safcty
approvals from the Plant for disassenbly
of fuel, high density packaging of lccse
fuel pins and storage of the high density
packages at the reactor pool. ¥

Fuel disassembly operations have been
performed at many reactor facilities. NAC
partially disassembled irradiated fuel
bundles at Maine Yankee using equipment
designed and built by NAC. Fuel manu-
factured by all four U.S. reactcr vendors
has been disassembled in the past.

Necessary safety approvals for these
activities are the respensibility of the
reactor Plant Operation Peview Committee
(PORC), and do not reguire NRC review.
PORC approvals are not cobtained without
careful and thorough evaluaticns of the
procedures; but, such approvals are not
unreasonably withheld. On the basis of
these experiences, there is a high degree
of confideace that approvals for fuel
disassembly operaticns will be forthcoming.

Regarding the packaging of individual fuel
pins for shipment, similar operaticns have
also been performad at various reactor
plants using procedures and. packagings
approved by the Plant Cperations Review
Committee. NAC casks with NRC approval
have been used to transpert many such
individual pin packages. 1@ preopesed

:J

individual pin high deasity packaging
differs from these past cperaticns mestly
in degree, thus NAC beliewves th2ay will
also be within the safety jurisdiction of
PORC. ‘
Task 3 - Eouinment Fabricaticn and Test Operatiaons
NAC will provide equipment and procedures
necessary to disassemble fuel bundles and
to repackage the individual pins in a
at (in a container

high density arrangemsn




O

2‘3

2.2.4

for storage at the rcactor site and for
shipment in present generation casks), and
package for disposal the remaining non-
fucl parts of the rcactor fucl assemblics.
Equipment and procedurcs to be used for fuel
disassembly will be similar to those which
have been used by NAC to perform related
cperations at recacter sites. MNAC will also
disassemble and repacrage the nocessary
number of assemblies to check out the equip
ment and procedures.

Task 4 - Disposal of Non-Fuel Bearing
components

NAC will provide disposal containers,

shipping casks services and arrange for
transportation and burial of non-fuel

compconents generated in Task . above.

(one shipment) .

Customer Responsibilities

2.3.1

2.3.2

2.3‘3

2.3.4

2.3.5

Provide data on fuel necessary for MNAC .
to prepare safety analyses on criticality,
heat lcad, RAM inventory, etc.

Provide drawings and engineering data on
pool structure and spent fuel racks to
permit NAC to make general structurzl and
seismic evaluaticas.

Provide necessary data and drawings on
pool suppert systems to enabls MAC te
analyze the water gualisy svs:eﬂ, ven-
tilation equipment, heat exchangers and
cask handling egquipment.

Provide crane service during installaticen
and cpe-a: on.

Provide health physics perscnnel s
required.

Previde necessary utility ccnnaecticons
and sercvice.

.
(

Provide limited use ©
shop and persconnel if r

Prepare submittal to NRC for approval
¢f pin stlorage.
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2.3.9

and safety

Review operations procedu
er ons Review

evaluations by Plant Op
Committce.

res
-l
acd

?roq;am Phases

2.4.1

2.4.2

2.4.3

2.4.4

Phase 1

Preliminary analysis of pocl loadzng,
criticality, heat lcads, etc. sufficicnt
to determine if pin storage can probably
be licensed. The corpletion of Phase 1
provides an active decision point for the
utility to decide whether or not to con-
tinue. Includes 20% of Task 1 - 3 months

. to complete.

Phase 2

Encompasses the bulk of the detailed

analyses and the support to enable the
utility to seek apgroval by NRC of pin
storage at the particular site. By end

of Phase 2, NRC will have indicated whether
pin storage is acceptable. Some additional
Task 1 work, answers %to0 questions, additional

- analyses, clarifications, etc. will be

necessary for formal apo:oval: but, the
certainty is great enou,u that we can move
into the equipment phase. Includes 60% of
Task 1 - 4 months to ccmplete.

Phase 3 A . .

Completion of licensing activities freom
Phase 2. Phase 1 is concerned with the
development of operating prccedures an

the approval of these procedures and of

the safety analyses by the Plant Operations
Review Committce (P27C). Quality assurance
requirements will ke esc a*L;-Fcﬂ for the
equipmant manufacturer, aleng with p
liminary engineering drawings so tha
fahrication costs can be determine
Includes 207 of Task 1, 1J0% of Ta
and 20% of Task J - 8 tc 13 mouths

Phasa 4

Completion of detailed engineering drawings,
marufacture, acceptance and delivery followed
by test operaticn of the eguipment at the
reactor pool. It includes all "de-bugging”




operations sufficicnt to assure util-

ity of a satiszfactory working systcm.

Phase 4 also includes the removal from

site and burial c¢f one shipment of non-

fuel bearing compcnents generated during

the test operations. Includes 80% of

Task 3, 100% of Task 4 - 6 months to complcte.




PRICE ANMD SCHEDULE

The preliminary total price and program schedule for
each phase is shown below:

Est..(l)

Phase Scope Time Cum. Price
1l 20% of Task 1 3 menths $ 40,000
2 60% of Task 1 7 months 110,000
3 20% of Task 1 ) !
100% of Task 2 ) 15-20 months 100,000
20% of Task 3 )
4 80% of Task 3 ) 21-26 months 150,000 (est.)
100% of Task 4 )
Estimated Total 21-26 monchs $400,000

(1) After receipt of necessary engineering drawings and
data from Customer.

The prices quoted for Phase 1, 2 and 3 are firm prices,

except for increases resulting from changes in regulatory

and PORC requirements. The preliminary price of Phase ¢

will be subject to change based on the final desigm and —— ——
on the fabricaticn costs estimated using engineering

drawings.




4.2

4.3

Pavments

Phasz 1 $40,000

$20,000 due 30 days after commencement of pregram
phase. $20,000 due 30 days after completion of

program phase. :

Phase 2 $110,000

$30,000 due 30 days after commencement of program
phase. $40,000 due 90 &~ ys after cocmmencement

of progtam phase. $40,000 due 30 days after
completion of program phase.

Phase 3 ' $100,000

$30,000 cue 30 days after commencement of program
phase. $40,000 due 90 days after ccommencement

of program phase. $30,000 due 30 days after
completion of program phase.

Phase 4 $150,000

$40,000 due 30 days after commencem2nt of program
phase. $40,000 due 90 days after commancement of
program phase. $40,000 due 150 days after commsnce-
ment of program phass. $20,000 due 30 days after

completion of pregram phase.

Taxes
Customer shall be liable for ané shall reimburse
NMAC for any sales and use taxaes and any license O
regis:ration fees levied or based upen tha previsien
of e uipment and services by NAC hereunder. Such
taxes and feces shall not include inccme taxes OF
ranchise taxes required to be paid by NAC herecundar
Termination
Customer has the option to canccl at any point
in the pregvam. Payment in full will be made for
all complerad phases. Customer will also be liakble
for all costs incurred by NAC including, but not
limitod te, engincering time (including overhead),
matecial costs, contractor cancellaticen chargns,
gravel expenses, ete., plus 20% to cever handling
and administratien.
e
- )
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5.0 CENMEPAL TCPMS AMND COUDITIONS

S.1

$.2

5.3

5.4

War:antz

NAC warrants that all materials and equipment
furnishod pursuant to Section 2.2.3 shall be free
from defccts in materials and workmanship fer
period of ninety (90) days following delivery. NAC
shall, at its own cxpense, repair or recplace any
materials or equipment with exception of the consum-
able material which prove defective during the
warranty period. Purchaser shall make available,

at no charge to NAC, mainterances persconnel and
standard tcols required to assist NAC in the repair
or replacement of defective materials and equipment.

THE FOREGOING ARE IN LIEU OF ALL WARRANTIES, WHETHER
STATUTORY, EXPRESSED OR IMPLIZD. INCLURING, WITHQUT
LIMITATION, WARPANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPCSE AND WARRAINTIES
ARISING FROM A COURSE OF DEALING OR USAGE OF TRADE.

Codes and Standards

There are no generally accepted codes or standards
applicable to the equipment provided hereunder.
The equipment will be manufactured in accordance
with NAC's Quality Assurance I'rocurement Prodecure
and to quality standards to be established by NAC
which rep-a2sent good shop practice. NAC shall,
upon request, following receipt of order, provide
Purchaser with a ccpy of the NAC standards.

Demonstration at Plant Site

After set up of the equipment at the plant site,
he operaticn of the equipment will be demeonstrated.

Force Majeure

If, as a rosult of a force o

ajeure, NAC is .nable
to carry out fully or in part its obligations
hercunder, NAC shall give Purchaser prompt written
notice nf the force majeurc describing the same in
reascnable detail Thercuegseon, the chlisations of
NAC, so far as they arc affected by the feorce
majeure, shall te suspended during, but no leonger
than, the continuance of the forcs majeoucse. NAC
shall use all reasonable diligence to rumeve the
forc~ maijcure as quickly as possilbe, but shall not
be required to settle strikes or labor dilficultics
against its best judgment. The term "forcc majcure”
“
s




P

p

$.9

as employed herein shall mean an act of God; strike
or other labour disturbances; act of war; blockafgn;
public rict; fire; storm; flood; explosion; action
or inaction by government or other parties; unavail-
ability of equipment; and any other cause, whether
of the kind specifically enumcrated or otherwisec,
which is not reasonably within the ccntrols of MNAC.

General Limitations of Lizbility

sls.l

$5.5.2

$:5.:3

NAC's total liability for all claims of any
kind, whether based upon centract, tort
(including negligence) or otherwise, for any
loss or damage arising out of, connected
with, or resulting from the performance or
breach of this agreement shall in no case
exceed the amount of the price of the specific
services or equipment supgslied which give
rise to the claim, or ten thousand dollars
($10,000.00) whichever is greater. In
applying the monetary limitation of NAC's
total liability, such liability shall be
reduced by the sum of (l) any damages paid
to Purchaser by NAC, and (2) any refund of
the price for the services or eguipment
involved.

In no event, whether as a result of breach

of contract, tort liability (including
negligence) or otherwice, and whether arising
before, during or after cempletion of NAC's
obligaticns hereunder or any Purchase Order
pursuant thereto, shall NAC be liakble for
losses or damages caused by reason of unavail
ability of Purchaser's equipment (including,
but not limited to, loss of us2, ptofi:s or
revenue, inventory or
charges or cost of cap
Purchaser's cu cme s

The liability of NAC fcr any claims, whether
based upon contract, tert (including negligeace)
or cotharwise, for any loss or damage arising
out of, connected with, or resulting frem,

the perlormance or brecach ¢f this agroement
shall be limitced to specifically identifiecd
written claims sudm.tted oy Purchaser to NAC
prior to the expization @f onz (1) year

after the cccurrence of the event or cvents

POOR GRGINAL .




5.6

5.7

upon which the claim is based with respect

to thos2 claims which are unrclated to

specific services or eguipment.
$.5.4 The provision of this Section 5.5 and of the
other Sactions of this agreement providing
for limitation of or protection ggalna.
liability of NAC shall also protect it
suppliers and shall apply to the full extent
permitted by law and regardless of fault and
shall survive either termination pursuant to
this agreement or cancellation, as well as
the completion of the services hercunder.

5.5.5 The provisicns of this Section 5.5 shall

apply notwithstanding ahy other provisions
of this agrecement.

Property Damage Waiver

Neither MAC nor its suppliers shall have any liability
to Purchaser or its insurers for nuclear damage to
any property located at the site. To the extent -
that Purchaser or its insurers recover damages from
a third party for nuclear damage to which the
foregoing waiver applies, Purchaser shall indemnify
NAC and its suppliers against any liability for any
damages which such third party recovers over from
NAC or its suppliers for such nuclear damage. As
used herein, "liability" means liability of any

kind at any time whether in contract, tort (including
negligence) or otherwise; "nuclear damage” means

any lcvs, damage, or loss of use, which in whele cor
in par is caused by, arises cut of, results from,

or is in any way related, directly or indi:cc:ly,

to the hazardous proper txea of source, specia

nuclear or byproduct material, as those ﬂg---;als
are defined in the Abomi. Ersrgy Act of 1954; and
*site" means the area identified as the "lozation"®
in either (1) the nuclear liakilixzy insurance
policy, or (2) the governmental agreement of indemnity
issued to Purchaser pursuant $2 the Act and applicable
tcgu- --ons t hereundar, or (3) both. At NAC's
request, Purchaser will furnish any supolicr with a
statcement of the protection available to the supplicr.
Contract Changes and Extra Werk
The terms of this agrecment shall not be changed,
superseded, or supplemented except by written
contzract change order duly ec:ecuted by oflicers or

’JI}EE}? l]??’t;ta'/‘lf
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5.8

5.9

5.10

designated representatives of NAC and Purchacer and
no claim for extra equipment or servicaes shall be
valid unless authorized by written centract orxder
fully executed by authorized officecs or designated

. reprecsentatives of NAC and Purchaser.

Assignment and Subcontracting

5.8.1 Assiqnment - Any assignment by NAC of this
agrecement or any right hereunder withcut the
prior written approval of Purchaser shall be
void and not merely veidable.

5.8.2. Subcontractirg - Should MNAC desire to subcon-
tract any portion of this contract to another
party, NAC shall first secure Purchaser's
approval of the propcsed subcontractor.

Such approval shall not be unreascnably
withheld.

Non-Discrimination in Emplovment

NAC shall comply with the provisions of Paragraph 1
through 7 set forth in Section 702 of the United
States Presidential Executive Crder No. 11246 of
September 24, 1965 as may be modified or substituted
for from time to time. -

Notices

All notices, reguests, and approvals rcquired under
this agrcement shall be in writing and shall be
served perscnally or by certified mail upen Purchaser
and upon NAC at 24 Executive Park West, Atlanta,
Georgia 30329, ATTN: Mr. Jack D. Rollins, Vice
resident, or at such cother addzess as any party

may from time to time designate in writing.
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< > NAC QUALIFICATIONS AND ZV2ERICHCE

Nuclecar Assurance Corporation is a combination of informa-
tion services, data ¢ ﬂal/vls and field suppcert organized to serve
t\e nuclear energy ind uatry utilities, reactor vendors, equipment

ppliers, uraniun mining and milling companies, converters and
rc*’ﬁcessozs. government agencies, financial institutions, and re-
secrch orga.;-atxons.

Founded in 1968 in Atlanta, Georgia, NAC expanded to include
a Europeanr Operations Office in Zurich, Switzerland in 1972 and a
Uranium Cperations Office in Grand Juncszion, Colorado in 1974. It
now serves clients from virtually cvery country with an interest
in the nuclear industry.

In addition to basic fuel cycle data and custom analyses,
NAC provides uranium property management and a variety of on-

.te servies such as spent fuel shipping, fuel inspection, and
non-fuel waste disposal. Sites where NAC hardware services have
been used include Ft. Calhoun, Big Rock Point, Palisades, Oyster
Cre2k, Turkey Point, Oconee, H. B. Robinson, Kewaunee, Point
Beach, San Cnofre, Indian Point, Battelle-Columbus, Aerojet-Idaho,
Bsti-Lynchburg, GE-liorris, NFS-West Valley, Dresden, Maine Yankee,
ané Quad Cities.

.‘ NAC will execute its portion of the indicated work scope
using existing staff from its Engineering and Transportation
Services (ETS) Division and its Fuel-Trac?® Division.

NMAC's ETS Division is responsible for thez maintenance and
cperation of NAC's spent fuel shipping cask fleet. The division
also provides specialized on-site services, such as fuel inspec-
ticn; non-fuel waste compaction, packazing and d'sposal; and
design and developnent of special-purzcse underwater tools.

In the area cof transgortation of radicactive material, NAC's
experience is comprchensivae. NAC owns arnd operates four legal
weight truck (HAC=1) casks, clong with associated transport

railers and special auziliarzry handling equipment. UNAC is the
most experienc ced shippar of irradiated fuel and components in
the United States. In 1975 and 1976 alere, over 150 individual
shipments were made; in 1977, over 200 are planacd. Tha cask:
iy imEaAarE o e 1 AP mmral miiatmsw Tali Yk - -
AVEe lnceriated at SO+ 1 2LLiCTCAS NLSaCas sacilitie in t ‘-
land transport of irradiated fuel from late-generation MR and
BWR nuclear rcactors.
o
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NAC pcrsonnul have more than 30 years' cumulative ecxpericnce
in the design, certificaticn and opura ion of radiocactive matcrial
transportation packagings They have been responsible under
centract or in-house Lundz for:

Fabrication and operation of the NAC-1 casks, including
the implcmsntation of a quality assurance program coveriry
fabrication and operation. Work was internally funded

and was performed by J. D. Rollins, C. C. Hoffman, and

D. M. Coilier.

Conceptual design study of an underground plutonium
storage facility in granite plutens. Work internally
was funded at approximately $252,000 and was porformed
by J. D. Rellins and C. B. Woodnall, with support of
outside engineers and scientists specializing in eart!
sciences.

Conceptual design of a large-c“oac ty (7 PUR/18 LWR
elements) rail shipping cask incorporating innovatis e
features such as reduudant trunanions, detachable fin
and all-steel shielding. Work was internally funded
and was performed by J. D. Rollins, R. E. Best, M. E.
Mason, H. R. Panter, and R. A. Schreiber.

Thermal analysis of a dry spent fuel storage facility.
Work done in 1975 for Atlantic Richfield Company.
wWork performed by J. D. Rellins, M. E. lason,

and C. C. Hoffman.

Cost-benefit analysis cf alternative dispesitions of
plutonium on LWR fuel cycle operations, including spent
fuel transporztation, nluuonx-u steraje, spent fuel
storage; and wastc management for cases of prompt recycle
deferred reprocessing, azd no reprocessing. Considera-
tions in lhle” environmental aszasts, fuel cycle cests,
and material and plant protection. Uerk cone in 1974
for the AZC as part of GESO. J. D. Rollins and
D. M. Collier were key contributsrs to weork.
Study of an optimum irradiated fuel Srancportation sysien
for Swede ineluding corpilaticn of worldwide ea.k
sy.tems, mdcntific;:icn of future c¢ask design ard operating
paramakors, evaluation of coperations roquiruments forx
handling casks and selectien of oztimum cask design.
tlork was done in 1976 for Swedish dNuclear Fuel Company.
tWork was performed by R. E. Best, M, E. Masen, J. D
Rellins, and C. C. Hoffman.
. 1
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Design, fabrication, and operation of equinmment for
the disassembly of irradiated PUR fuel. Work was done
in 1977 for Maine Yankce. Work was performed hy J. M.
Viebrock, R. E. Bes:, M. E. Mason, H. R. Panter, and
R. A. Schreiber. )
Analysis and conceptual design of hardware which would
allow an increase in the storage capacity of a reactor
spent fuel p.2l by approximately 75% over the capacity
possible wit'. high density fuel storage racks. Work was
done in 1976. Work was performec by J. M. Viebrock,
C. C. Hoffman, R. E. Best, H. R. Panter, M. E. Mason,
J. D. Rollins, and R. A. Schrciber.

Design, fabrication and operation of equipment to cut and
package BWR fuel channels, LPRM's and poiscon curtains for
shipment to a burial ground. Work was done in 1976/77 for
Jersey Central Power and Light at a cost of $347,000.
Similar services are alsc being provided to TVA at a cost
of $116,000. vViork was performed by J. M. Viebrock, R. E.
Best, H. R. Panter, M. E. Masen, J. D. Rollins, and

R. A. Schreiber.

Design study for fuel storage pool modificaticn, includin
criticality studics. Work was dene in 1975 for Nuclear
Fuel Services. Work was performed by J. D. Rellins.



