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INTRODUCTION J

The Nuclear Regulatory Commission in § eral telephone conversations
and by letter received information 1 icating that safety related
design calculations were inadequate and certain design analyses Were
ipcorrect or misleading.

The Reginon 11 Office of Inspection and Enforcement conducted an inves-
tigation into the allegations and reported the findings in IE Investi~
gation Report Nos. 50-369/78-10 and 50-370/78-4 dated August 2, 1978.

This report concluded that of twelve separate all:gations, eleven were
pot substantiated; however, ODE allegation resulted in an unresolved

item. This allegation was stated as follows:

"Du¥e Power Company (DPC) has an existing accident analysis which
indicates that @ dropped fuel shipping cask can fall into the
spent fuel pool during certain conditions. DPC representatives
bave informed the NRC and stated in the FSAR the fuel cask canpot
§a11 into the pool.

Region 11 rontinued the jpvestigation of the unresolved item regarding
the cask drop sccident analysis as authorized by Part 1.64, Title 10
Code of Federal Regulations.

SCOPE_OF INVESTIGATION

The scope of this ipvestigation included the following:
A. Interviews with present snd former Duke Power Company employees.
B. An examipation of documents and records related to the allegation.

¢. An evaluation by NRR of the FSAR submittal with regard to @
material false statement.

CONCLUSTONS

Duke Power Company (DPC) performed several accident analyses, requested
by NRE, ipvolving the spent fuel shipping cask. One of the calculations,
based on conservative assumptions, indicated that the cask could enter
the spent fuel pool under certain circumstances. DPC engineering
mpanagement reviewed the facts and believed that this calculation was
hypotbetical and unrealistic. The supervisory engineer reviewed this
issue and, based on bis experience and professional judgment, prepared
s formal FSAR revision to the office of Nuclear Reactor Regulation
(NRR). This response to NRR questions concluded, without any reserva~
tions, that the cask would pot enter the spent fuel pool. Review by
NRR resulted in the conclusion that the DPC submittal was material to
the FSAR review process because it omitted discussion regarding the
disputed calculation, which if known to exist would bhave resulted 1n
the peed for sdditional NRR reviev.
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1v. DETAILS OF INVESTIGATION

DETAILS OF INVESZZ2o-—=

A. Persons Contacted

L. C. Dail, Vice President, Design Engineering
J. R. wells, Corporate QA Manager

L. R. Barpes, QA Manager, Construction

E. Brafford, Desigd Engineering

C. L. Ray, Jr-» Design Engineering

R. B. Priory, Desigo Engineering

In sddition 10 the above, three former DPC employees were inter-

viewed.

B. Allegation, pDiscussion and Finding

Allegation: DPC has 8D existing accident analysis which indicatés
that 2 dropped fuel shipping cask can fall into the spent fuel

pool under certain conditions. ppC representat1ves have info
the NRC and stated in the FSAR that the fuel cask cannot fall

into the pool.

Discussion: The license€ had beend asked by NRR to provide the
resuits of an evaluation demonstrating that dropping of the spent
fuel shipping cask in its vertical or tipped position would not

result 1ip the cask entering the spent fuel storage area.

jpvestigators examined DPC calculations, jpcluding three postulated
accidents assuming @ hypothetical 100-ton cask of the paximum

envelope dimensions of possible casks to be used at McGuire .

first Case assumed that the cask breaks loos€ from 2 height of
two feet wheo the crane hits the end-o{-truvel stops 8t maX 1mum
speed. The second Case assumed that the crape is traveling 8t
max1mum speed with the cask at floor level when the cask breaks
loose and strikes the forward edge of the cask gtorage pit:

these two instances, the calculations indicate the cask co

tip over into the spent fuel pool. The third calculation assumed
that the gtationary cask is dropped from 2 peight of 2 feet 11%

inches, with the back edge landing oR and pivoting sbout the back
edge of the cask SLOT3EE pit. This calculation jndicates that

the cask would £s1] into the pool.

The results of the study provided by DPC in Revision 6 t° the
FSAR, patagruph 9.1.2.3, included only the first two postulated
accidents described sbove. The stated conclusion Was: "pased
upon this evaluation it is concluded that the cask would ot
enter the spent fuel pool due to maximum horizontal gwing ©OF
tipping of the cask." No potentinl limitations o® cask bandling
such as speciel cask travel patterss, paximum 1ift beight or

modifications to fuel storage area structure were pentioned.

third calculation (Exhibit C-1) was preliminary jo that it was

checked, but pot approved. The calculation checker had made
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potstions ©OD calculation sheet Dumbers 7, 18, g and 10 disa-
greeing with the basic sssumptions wade by Individual A, the
person performing the calculation./ The original calculator's
assumptions were:

1. No epergy loss due toO impact.

2. Friction i8 pot considered.

3, Material deformation 18 pot considered.

4. Ceask 1s infinitely rigid and does not deform.

The calculation checker, lpdividual B, had noted that: vReinforced
concrete has the sbility to absorb energy: Therefore, eDeTrgy is
lost on impact. Material deformation does oCCuUr. The concrele
spalls off near the edge and the cask can be deformed if dropped.”
Individual B had left DPC ip August, 1977 and could not be 1mmes
diately located, to verify bis potes. His yritten comments
sppeared, bhowever, to be adequate tO support his position.

The immediate supervisor of both ®en, 1pdividual c, and the
principal engineer, Individual D, sgreed with the checker that
the assumptions were unrealistically conservative. No attemptl
was made, however, to recalculate the postulnted load case using
pore realistic assumptions. The principal engineer prepared the
input for Revision 6 to the McGuire FSAR in response to
Question 020.2 and supplied it to the licensing engineer for
submittal to NRC. The licensing engineer confirmed this submittal.
Thus, the submittal to NRC was made when persons in responsible
positions vere avare of the existence of admittedly conservative
calculations that tended to cast some doubt on the validity of
assurances included in the submittal.

Duke Power Company representltives stated that until this disputed
calculation was perfermed all previous calculations were based on
the assumption that the mpajority of the kipetic epergy of the
cask would be absorbed at impact snd the potential energy of the
cask would cause it to fall away from the spent fuel pool. Load
cases No. 1 and 2, previously discussed, and three additional
load cases, postulated by Individual B, the checker, were analyzed.
The conclusion Was that the cask would not fall joto the spent
fuel pool under any of the postullted accidents.

Ipndividual A, the suthor of load cases 1 and 2 was theo assigned
as the checker of the three additional load cases calculated by
Individual g. In lieu of checking these three calculations,

Individual A instead postuloted s Load Case No. 3 and on June 11,
1975, perforned an analysis for this new load case. Ipdividual A

used the basic assumplions prcv1ously considered for load cases 1
and 2. Using the assumptions of no loss of energy fromw impact,
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po consideration of frictinn or material deformation and an infi-
pitely rigid cask, be concluded thpt the cask would fall into the
spent fuel pool. The calcvlationg were checked on June 12, 1975
by Individual B who spparently fted his objections on various
calculation sheets.

Individual C, the jmmediate SUpervisor, was interviewed by the
investigators and stated that he agreed vith the checker and
brought the disputed calculation to the attention of his super-
visor, lndividual D, the Principal Engineer. They discussed the
assumptions and lndividual D also agreed that the assumptions
were unrealistic. There was & subsequent meeting with Individual A
to determire Individual A's reasons for the conservative approach
in the calculations. puring this meeting, Individual A said that
since there was DO firm information on the cesk, he thought a
conservative approach should be used. 1ndividual D returned the
calculation to Individual C and ipdicated that 2 final resclution
could not be reached until all parameters identifying the cask to
be purchased in the future, could be obtained. Individual C and
Individual D discussed geveral ways 1o preclude the cask from
falling into the peol. These included: (1) administrative
controls on the operation of the crape transporting the cask; (2)
modification of the porth wall of the upper cask storage level by
sloping the wall to a degree such that it would preclude the cask
from dipping into the pool; and (3) modification of the concrete in
certain areas between the decontamination pit and the UPpPEr level of
the cask storage area. Individual C placed the calculation back
in the files with the understanding that the matter would be
resolved when the actual cask was jdentified.

Individual D, the Principal Engineer RO longer employed by DPC,
vae interviewed by the investigators. He stated that in 1975 he
was the senior supervisor responsible for the review and resolution
of NRC questions relative to the cask drop accident 28 defined in
Question 020.2 of the McGuire FSAR (Exhibit c-2). Ipdividual D
clearly recalled the details iovolved in the disputed calculation
and stated that be had given serious sttention to the difference
in opinions snd had discussed the whole issue, in detail, with
all parties involved. He felt that the assumptions made for Load
Case 3 were unrealistic. Ipdividual D believed along with Individual
and lpdividual B, that if more realistic yet conservative assumption
wvere used, the analysis would show that the cask could not enter
the spent fuel pool. However, actual calculations were not
performed to verify this belief. The calculations were to remain
open for @ final review when the physical details of the actual
cask could be defiped. 1In Individual D's opinion, the disputed
calculstion had received appropriate and proper attention by
qualified supervisory personnel and the final conclusion was
based on proper review and good engineering judgment. Individual D’
position wab that, based on the foregoing actions, the statement
which he submitted for the FSAR revision was correct; i.€., the
cask could not enter the spent fuel pool (Exhibit c-3).
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Duke Power Company arranged for a formal briefing of events
involving the cask drop sccident calculations and to explain the
bistory of the disputed calculation. Further information and
documents Were provided voluntarily and in full cooperation with
the investigators.

Region 11 forwarded 8 memorandum, with enclesed gtatements and
documents involving the cask drop 1ssue to Headquarters, Office
of lpspection and Enforcement on July 28, 1978 requesting review
of the case. The facts submitted by Region 1] were summarized as

follows:

1. Duke Power Company had information that, using conservative
assumptions, the cask could conceivably enter the spent fuel
pool.

2. This information had not been provided to the Office of
Nuclear Reactor Regulation (NRR) .

3, No recalculation was made of Load Case 3 using more realistic
assumptions.

4. Duke Power Company's decision mot to include the disputed
Load Case 3 as part of the FSAR submittal was a conscious
act.

5. No formal review procedure had been established which
specifically required that later calculations, using actual
cask design paramelers, would consider the load case 1D

question.

The Office of Inspection and Enforcement reviewed the case and
forwarded the documents to the Office of Nuclear Reactor Regulation
(NRR) for a determination of materiality. NRR concluded that the
omitted information would have been material in the FSAR review
process and could have affected the staff's acceptance of the
FSAR revision. NRR concluded that the response to the staff
question was & paterial false statement by omission (Exhibit C-4).

Region 11 wes asked to provide additional information and docu=
pentation concerning the cask drop accident apalysis. This
included further interviews with the principals directly involved
in the cask drop analysis. The following additional effort was
requested in support of Headquarters review of the case:

1. Determine various jpndividuals’ background and experience.

2. Obtain individuals opinions regarding the performance of the
calculations.
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Reverify all facts and statements. Obtain additional state~
ments.

4. Attempt to locate Individual B, the checker of the disputed
calculation.

Region 11 coptinued the investigation and reipterviewed Individual A,
po longer employed by DPC, who performed the original calculation.

At this time Ipdividual A was given 8 copy of the calculation to
examine. He confirmed that be was the suthor of the calculation
and explained his rationale 1D reaching the conclusion that the
cask would fall into the spent fuel pool. Be readily admitted
that the assumptions he had used for Load Case 3 were conservative
but pointed out that the same assumptions Wwere used for Load
Cases 1 and 2. Individual A stated that be d4id pot recall the
potations made ip the calculations by Individual B, the checker.
Individual A said that Individual B was @ young inexperienced
engineer, recently graduated from college, at the time be checked
the calculation. According to Individual A, the checker only
perfomed 2 mathematical verification of the calculation and "did
pot express any stroog opinions about the assumptions.” Individual A
commented that he would have initialed any additional sheets
which would have been added to the calculation by the checker.
This was not the case with page 7.8 which contained Individual B's
disagreement with the assumptions.

Further examination of the document revealed that calculation
sheets (Form 184), used for the calculations in question, were F
version of Revision 12-74 i.e. the sheets were printed in December,
1974. The calculation was performed on June 11, 1975 and was
checked on June 12, 1975. Page 7.8 was also dated June 12, 1975,
bowever this page was 2 version of Form 184 revised in May 1976.
This meant that Individual B could pot have recorded his objections
to the assumptions oD Page 7.a. on June 12, 1975 because this
particular page vas not in existence.

Ipdividual B was located in Springfield, Virginia and was inter-
viewed on October 10, 1978. After ipitially denying any knowledge
of the gquestiopable page, Individual B sdmitted that be had
recorded his backdated comments approximately one year later,
apparently in order to please Individual C, his former SUpPErvisor.
He stated that, jnitially, in 1975 be checked the mathematics of
the calculation and found them to be correct. Although be dad
feel that the pssumptious used by Individual A were unrealistic
and thus conservative, he made no further comments st that time,
partially because be was jnexperienced and deferre. to Individual A's
experience. Ip June, 1976, Individual C told him to go OVer the
figures again, this time very carefully. Individual B stated
thet he was mnot directly ordered to a2dd any comments but felt
that to document his comments at this time would please supervision
and enhance his career with DPC. At the same time, the additional
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year's experience hed given him confidence to state that the
issue at band seemed trivial and thy assumptions Were, in fact,
too conservative. Individual B 1 hecked his OWD figures and
found them to be correct. He the added the comments oD pages 7,
7a, 9 and 10. Page 7a was 8 DEV page which he ipserted at this
time and dated this Page to agree with the rest of the pages.
Individual B theo returned the calculation 1o Individual C without
compent . He recalls no further discussions on the matter.

The investigators reinierviewed Individual C on November 8, 1978.
when confronted with the backdated page 7a, lndividual C stated
that he had asked Individual B approximately one year after the
original calculation was performed and checked, to take another
close look at it and to document any comments he might have.
Individual C confirmed that Individual B gave the calculation
back to him with the added comments but maintained that he did
pot potice the backdated date and did pot imstruct Individual B
to backdate apything. He explained that the reason for his
request for the recheck was the fact that Ipdividual B had been
transferred to another design Rroup and was 8lso planning to
sttend graduate school. Individual C stated that be wanted the
checker to review the calculation sgain to record his opinions
before he departed. Individual C returned the calculation to the
files. He stated that he made Individual D's successor in the
design group, Ipdividual E, aware of the calculation, insofar as
telling him about the preliminary status and disputed nature cf
the document.

Further investigation disclosed that, with the exception of
Individual C, mo other DPC employee was apparently aware of

the later addition of page 78 and the other commenis on pages 7,
9, and 10.

Ipdividual D, the Principal Engineer, vas reinterviewed oo October 5,
1978. He still paintained that the assumptions made by 1pdividual A
were unrealistically conservetive. His basis for this was the
fact that major emergy dissipation would occur during any cask
drop accident. He stated that concrete is commonly accepted as @
good energy sbsorber and that the cask would also deform on
impact, resulting ip epergy dissipation. Individual D is presently
the head of his own engineering consulting firm. His background
and experience ipclude thirteen years involved in puclear power
plant design jncluding direct experience with cask accident
evaluations. Ipdividual D gtated that, ip his opinion, there
were adequate internal comtrols vithin the DPC design engineering
organization 1o assure future reviev of the preliminary calculation
when an actusl cack had been selected. Ipdividual D stated
frackly that, based on hif experience and engineering judgment,
in retrospect be would still bave provided the input for the FSAK
submittal without reservations.
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Additional review of documentation and discussions with DPC
technical gtaff during the course of the additional investigation
revealed that DPC had still not decided on the final specifications
of the spent fuel cask. During discussions aboutl the cask selection
the investigators found that Duke Power Company Quality Assurance
Mapual, Section PR-301, paragraph 5.9, reguires formal approval
of all engineering divisions for all specifications of safety
related equipment which is to be purcbased. The cask specifi-
cations when finalized would, therefore, receive @ formal review
sand this Process would apparently include the resolution of any
outstanding calculations.

Findings: The allegation is uubscanciated as stated. Duke Power
Company formally submitted information to the Nuclear Regulatory
Commission ip the form of @ revision toO the Final Safety Analysis
Report which omitted the fact that an existipg prelimipary accident
analysis calculation indicated that the cask could fall into the
spent fuel pool under certain circumstances. This constitutes 2
paterial false gtatement by omission. The ipvestigation disclosed
that the omission was based oD engineering judgement of an experi~

enced supervisor after appropriate review with all parties concerned.

Several internal procedural controls exist which tend to give
reasonable assurance that the cask drop issue would be addressed
vhen the final cask speci{ications are finalized. There is RO

evidence which indicates 8 willful or intentional attempt by DPC
to deceive the NRC in the course of the FSAR submittal.

The backdating of page T2 ip 1976 impacts ob the integrity of the
jndividuals involved but does not materially affect the calculation
results or the FSAR submittal in 1975. There was po evidence
that the calculation was further modified as & result of the NRC
jpvestigation begun oD April 11, 1978. This jncident appears to
be &n jsolated case since no other similar backdated documents
were identified. The investigators, through interviews, concluded
that other DPC employees and management WeTE pot aware of the
backdating incident.
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CERTIFICATION OF DESICN CALCGLATION
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sccordance with established procedures, the quality has peen assured
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-\ 020.1 provide the description of fhe methods for sealing of penetra~
(26, 3.4) tions, doprways and other sopenings that could be sut jected to
flooding. This should igklude details of penetrations providec
in the duxiliary Building wall for the nuclear service intake
pipes from the pont and the low level intake pipe from Lake
Norman. Kk1sO describe the means provided to periocdically chech
the functional capability of such seals.

Response ! }

See revised Section 3.4,

02€.2 Provide the results of an evaluation 10 deronstrate that
(¢.1.2) dropping of the spent fue) shipping cask in ite vertical or
tippec position can not permit the cask to enter the spent
fue) storage area of damage safety related eguipment.

kesponse:
W tee revised subdivision 8.1.2.3.

020.3 {t is our position that any connection with the Spent Fuel

(¢.1.2) Poo! Cleanup Sysiem should be cdesigrec 10 geic-ic Cetezory |

(PEF) requirements, up to and including the first rorrally cloted
or sutomatically closed valve. Figure ¢.1.3-1 ircicates that
L-inch velve (1KFE3) on the supply lire from the refue'ling

‘.\ water storage tank is Duke Class E, Whigh ig rLl cesigres for
seis—ic loading. This valve shoulc te seismic (erezory | erc
Quelity Group ¢. State your intent to comply witn 1rie staff
pusition.

Response:

See revised Figure g.1.3-1.
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9.1.2.3 gsafety Evaluation

in the fue! storage racks. fuel is store Certica\I, in an array with a |
nominal center-to-center distance of 15A4/2 inches between assemblies to assure |
Keff <95 even if immersed in unborated water. The racks are deslgned to
preclude insertion of fuel assenblies in other than permitted locations,

thereby assuring the necessary specing between sssemblies. To further assure
subcritical arrays in the fuel handling facillities, only one assembly can be
manipulated at @ time.

Since each unit has its own fue! poo!, there are no safety considerations
related to sharing of components.

To preclude the cask entering the spent fuel poo!, the cask crane stops ere
located in @ position to prevent the cask from being moved into the fuel
poc! area. The cask area 1s separated from the spent fuel pool by a three
ft. reinforced concrete wall (reference Figures 9.1.1-1 and -2).

Ar. evaluation has been performed to assess the possibility of the cask enter~
ing the spent fuel poc! in the lifted (vertical) and tipped position. To
evaluate the cask In the lifted posi.ion, the crane is assumed to impact
against the crane Stops traveling at the maximum crane speed . fifty ft. per
minute with the cask In @ position to give the maximem swi & vorizonta!
displacement. Assuming that the cask rotates about the cx*=r © the crane
drum and a rigid crane and rail stop, the cask center of gru-it: remains on
the cask area side of the three ftr. divider wall. For detaly’ f this cask
position, refer to Figure 9.1.2-1, Sheet 1 of 2. To evaluate the cask In

the tipped position, the cask Is assumed to catch the edge of the concrete
wall of the cask aree &nd tip toward the spent fuel pogl. For this condition
the maximum envelope (¢imensions) are used for the possible ceasks to be used
2t FcGuire.As shown in Figure 9.1.2-1, sheet 2 of 2, the center of gravity

(f the cask remains on the cask area side of the divider wall. Based

this evaluation it is concluded that the cask would not enter the spent fuc)

goc| due to Py mum horizontal Swing oOf tipping of the cash.

The fuel pool is designed to withstand the following:

s. norma! dead anc equipment loads plus design seismic loads,

b, o'l normal dead, equipment and live loads,

¢. rormal dead and equipment loads plus tornado wind load,

¢d. therral stresses, and

e. cask drop accident.

pdditionally, subdivision £.1.3.3 presents @ safety evaluation of the Spent
Fue! Cooling System explaining in detal! the provisions for cortinuous spent

fuel cooling as requirec by Regulatory Guide 1.13. These provisions include:

o. redundart sctive components,

9.1-kb " pevision 10
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ke o 2 . NUCLEAR REGULATORY COMIVISSION
A PR E . WASHINGTON, D. C. 20558
. "

vw 7% . 'Sep';gnber 14, 1978
i

veroRiiD FOR: John G. Davis, Acting/Director
Office of Inspection and Enforcement

FROM: Harold R. Denton, Director
Office of Nuclear Reactor Regulation
SUBJECT: REVIEW FOR POSSIBLE MATERIAL FALSE STATEMENT IN

THE McGUIRE NUCLEAR PLANT FSAR

As requested by your memorandum of August 21, 1978, we have reviewed
the material you provided relating to & possible material false
statenent made by Duke Power Company in the McGuire FSAR concerning
a2 dropped fuel shipping cask's capability of entering the spent fuel
pool. Based on our review, we are of the opinion that the PSAR
response to the staff question on this subject was & material false
stztenent by omission, in that the answer dic not include the fact
that with regard "case 3," which was part of the licensee's evaluation
described in the FSAR, it had been concluded by responsible Duke
pover Company officizls that the question could not be resolved
*until all parameters jdentifying the cask could be obtained.”
(Quotations from ctatement by Cdpwipvte C & similar quotes could
also be extracted from statements included in the material you
provided by other involved Duke personnel.)

With regard to the conclusion reached by Duke personnel that the
assumptions used by Tapivipuns @ in case 3 were conservative, my
staff agrees. However, we do not believe that the assumptions used
were so unrealistically conservative that one could conclude, without
doing or having previously performed further parametric calculations
using more realistic assumptions, that the cask could not fall into

the fucl pool.
WP LA

Harold R. Denton, Director
. Office of Nuclear Reactor
Regulation

cc: J. Murrey, ELD

Srvis T C:'l‘
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