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NIAGARAMOHAWKPOWER CORPORATION/300 ERIE BOULEVARDWEST, SYRACUSE, N.Y. 13202/TELEPHONE (315) 474-1511

August 5, 1983

Director'of Nuclear Reactor Regulation
Attention: Mr. Domenic B. Vassallo, Chief
Operating Reactors Branch No. 2
U. S. Nuclear Regulatory Commission
Washington, D.C. 20555

Re: Nine Mile Point Unit 1

Docket No. 50-220
DPR-63-

Gentlemen:

Your letter of July 26, 1983 requested additional information regarding
the proposed expansion of the spent fuel pool at Nine Mile Point Unit l. In
addition, item 14 and the preliminary calculations, addresses the question
r aised in the meeting on July 25, 1983 with members of your staff. The
attachment to this letter responds to your request.

Very truly yours,

CPAVLn~
Vice President

Nuclear Engineering and Licensing

CVM/MGM:bd

8308110149 830805
PDR ADDCK 05000220
P PDR
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ONRC REOUEST FOR ADDITIONAL IRISATION
NINE MILE POINT SPENT FUEL POOL

EXPANSION - STRUCTURAL ASPECTS

l. Question

Referring to paragraph 4.2 (8ase Input Records), page 13 of the enclosure
to your letter of June 24, 1983 (entitled "Supplemental Submittal" ), do
the time histories used for the design of the racks and the analysis of
the pool produce response spectra which envelope the design floor response
spectra for the Nine Mile Point 1 spent fuel pool at, the pr oper elevationl

~Res onse

The time histories and floor response spectra as used, in the rack seismic
analysis are for the appropriate floor elevations. The design floor
response spectra was taken at the Reactor 8ui lding floor Elevation 298.
The base input time history was taken from site design acceleration
records for Nine Mile Point Unit 82 which envelope site design spectra
recommended in Regulatory Guide 1.61 for a base acceleration of 0.15g.
The site design base acceleration for Unit 81 is O.llg.

Synthetic time histories were developed that envelope the broadened floor
response spectra at Elevation 298 for a base acceleration of O.llg. The
comparison of these results to the above are shown in U.S. Tool 5 Oie
Report 88202-00-0108 Appendix "G".

2. Question

Referring to the same document as noted in item 1 above, paragraph 5.2,
sub-par agraph 2, page 18, the justification statement for not using the
load factors of the SRP is not a justification at all. All that is stated
is that if the factors are not reduced, the structures will be
overstressed. Provide a proper justification or increase the loads.

~Res onse

ACI 349-76 specifies load factors and load combinations for nuclear
service. Therefore, it is a consistent and logical extension to the
original design code, ACI 318-63. The current finite element simulation
and extensive post-processing represent significant enhancements to the
spent fuel pool structural evaluation. In addition, the spent fuel pool
evaluation was performed for conservative seismic loading conditions. For
example, the vertical and horizontal seismic loads from all spent fuel
racks were assumed to 'reach their maximum values at the same time,
resulting in a worst case loading for the spent fuel pool floor . These
calculation methods justify use of the lower load factors in ACI 349-76 as
compared to the load factors in the Standard Review Plan. Also, see the
response to question 813.





'3. ~uestion

Referring to the same document as noted in item 1 above, paragraph 5.3,
page 20, provide a justification for using level 0 acceptance criteria for
the pool liner. By definition, level 0 .service limits allow gross
deformations. Such deformations could result in failure of the liner
which is a key component of the seismic Category I structure. What is the
basis for the statement that the "liner integrity will remain" since
buckling is

postulated'Res

onse

There are no rules in ACI 349-76 for pool liners. Therefore, Section III
of the ASMf Boiler and Pressure Vessel code was used. The loads in the
pool liner due to spent fuel r ack horizontal seismic loads applied to the
existing swing bolt devices and new support lugs welded to the pool liner
are considered primary loads. The stresses in the pool liner due to these
loads are within the primary stress limits (Sm) of the ASMf code. The

. loads (or strain) in the pool liner due to gross bending of the spent fuel
pool floor slabs and differential thermal expansion between the pool liner
and the concrete floor are considered secondary loads. The stresses in
the pool liner due to these loads, when combined with the stresses due to
primary loads, are within the primary plus secondary str ess limits (3Sm)

of the ASME code. Furthermore, it should be noted that secondary loads
result in bi-axial compressive stresses in the liner, virtually precluding
the possibility of tensile rupture. As a consequence of this compressive
loading, the liner could warp out-of-plane or "buckle" locally. Warping
would relieve the secondary stresses in the liner. The resulting
out-of-plane warping of the liner would be small (0.50") and not affect
local cooling flow.

4. question

Referring to the same documents as noted in item 2 above, paragraph 5.2,
page 17, 3rd paragraph, the cask drop protection system is classified as

both dead load and live load. Please clarify, or correct this apparent
discrepancy.

~Res ense

The Spent Fuel Pool analysis specification classifies the Cask Orop

Protection System as a dead load and the spent fuel shipping cask as a

live load. Both the Cask Orop Protection System and cask were treated'as
live loads in the Spent Fuel Pool analysis. This is conservative, since
the load factor on live load is 1.7 versus 1.4 for dead load.

I





'. iiuestion

Referring to U.S. Tool and Oie Co. report numbered 8202-00-0109 dated May

20, 1983, revision 2, section 5.2, pages 5 and 6, the analysis of base
plate loads is questioned because:

a. It is understood that the racks were considered "rigid" for the
purpose of determining a seismic load. This practice should be
followed consistently and not abandoned in an effort to show reduced
floor loads. The analysis on page 5 appears to be inconsistent and
additional explanation is required.

b. Although the bearing area on page 6 is very conservatively arrived
at, the bearing stress in the concrete is considered unacceptable by
any reasonable code interpretation. Additional explanation and
justification must be provided.

~Res ense

The calculations on pages 5 and 6 indicate an order of magnitude estimate
of the stresses at the pedestal-liner and liner-concrete interfaces. The

concrete stress so calculated is not directly comparable to ACI Code
al 1 owab1 es.

The analysis assumes that all parts of the structure (the pedestal, base
plates and floor slab) are "rigid," i.e., no deformation occurs. Knife-
edge loading, theoretically infinite, causes deformation and load
redistribution over larger areas. Localized crushing in the concrete and
liner deformation reduces the loads, whereas liner strain and concrete
compressive stresses would not be excessive.

6. iIuestion

Referring to the same document as noted in item 5 above, table 1.2, Stress
Summary, what are the tabulated values for "Pool Floor Load at Pedestal"
due to SSE7

~Res ense

Pool floor bearing stresses are compared to ACI 349-76 allowables. ACI
349-76 defines the loading combinations to be considered. The loading
combinations from the rack pedestals in bearing can be reduced to two
combinations. Refer to U.S. Tool Im Oie Report 8202-00-0019 Rack
Mechanical Analysis Section 5.2 and attached Supplement 1 to Report dated
7/23/83.

7. question

Referring to U.S. Tool and Oie Co. report numbered 8202-00-0215 dated May

1983, Volume 1 of 3, sheet 7, buckling of the pool liner is postulated as

a worst case condition. Will such buckling damage the liner and cause it
to leak7 Provide the analytical basis for your answer.

~Res ense

See response to Item 83.





8. ~oestion Q
Referring to the same document as noted in item 7 above, sheet 33, provide
an explanation for the use of two factors 1.7 and 1.15 for OBE loads in
the table. Where and why is each factor used7

~Res onse

The OBE load factors, 1.7 and 1.15, are as specified in ACI 349-76. These
factors are used as shown on sheets 138 thru 140 of U.S. Tool 5 Die Report
88202-00-0215 dated May 1983 Vol. I.

9. (}uestion

Referring to the same document as note'd in item 7 above, sheet 98, the
analysis indicates that the factor-of-safety against cask tipping is very
close to one. NRC staff criteria is that the factor of safety against
tipping should be at least 1.1 for this type of analysis. Justify the
discrepancy.

~Res onse

The Cask Drop Protection System within the pool consists of a dashpot
which is supported vertically by the pool floor and horizontally by struts
embedded in the pool walls. While a cask is contained within the dashpot,
overturning is prevented by the dashpot supports.

10. guestion

Referring to the same document as noted in item' above, page 71, it is
stated that the reaction of the rack impacting the pool floor is less than
the static reaction of the reaction on the other side of the rack as it
tips up. Shouldn't the impact load and the seismic reaction be directly
added'lease furnish a detailed explanation including a numerical
summary of results of the nonlinear analysis.

~Res onse

The non-linear seismic analysis of the racks show the racks lift-off in
all cases including Operating Basis Earthquake. The maximum lift-off
occurs simultaneously with the maximum vertical reaction on opposite
pedestals. Generally, the maximum horizontal reaction for the cases
considered occurs about the same time (within 0.20 seconds). Therefore,
the seismic design loads are taken with the maximum vertical reaction
acting concurrently with the maximum horizontal reaction in either
direction over the whole time history. Pedestal impacting causes maximum
vertical loading on the pool floor. Refer to the U.S. Tool Im Die Reports
8202-00-0108 "Seismic Analysis - Spent Fuel Racks, 8202-00-0109,
"Mechanical Analysis," 8202-00-0215, "Spent Fuel Pool Structural Analysis"
see pages 5 thru 9 of the Seismic Analysis for a numerical summary of the
results of the nonlinear analysis.
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Referring to the same document as noted in item 7 above, page 136, the
statement at the bottom of the page is considered to be unacceptable.
Essentially, the author is saying that a certain criteria will be used
until it cannot be met and then the criteria will be changed. Also, it is
not understood why the SRSS result was assigned a sign, i.e., for purposes
of determining load the sign is positive and directly additive to other
effective loads. Additionally, the statements conflict with those made on
sheet 5. Provide a complete justification for the procedure used and
include an assessment of how it has affected the results of the analysis.

~Res onse

The conventional square root sum of the squares (SRSS) method assures a
linear structure for which the responses to seismic loads of opposite
direction are equal in magnitude but of opposite sign. Due to the
non-linear method of support for the spent fuel racks, loads on the spent
fuel pool floor due to horizontal seismic loads of opposite direction are
not equal in magnitude. The question becomes which component, east, west,
north or south, should be used in the SRSST The absolute maximum east or
west, north or south were used, making the resulting evaluations
conservative and less complex. This required executing the three
dimensional finite element model of the spent fuel pool five times for
seismic loads once in each direction (four horizontal and one vertical).
However, if the resulting SRSS proved too conservative at any location,
the logically more appropriate component was used in formulating the SRSS

at such locations. It was only necessary to do this once, as shown on
sheets 103-109 of ODI-TR-82-120-2 Volume II. In all cases, the SRSS was
taken to be both plus or minus when forming the load combination, since it
was not possible to judge prior which sign, plus or minus, would give the
worst case.

12. ~uestion

Referring to U.S. Tool and Die Report numbered DDI-TR-82-120-2,. dated May
1983, "Volume II, Component Structural Evaluations, page 102, provide an

expanded explanation of why only positive components were used in the SRSS.

~Res ense

See response to question 811.

13. ~uestion

Why was both ACI 349-76 and ACI 318-71'used for the analysis of the pool7
Where did your criteria deviate from the requirements of ACI 349-767
Provide a detailed discussion.

~Res onse

ACI 349-76 was used for the load factors and load combinations. Since ACI
349-76 code requirements are similar to the ACI 318-77 code, specification
of ACI 318-77 is somewhat redundant. There are no deviations from the
requirements within ACI 349-76. Also, see the response given in guestion
No. 2.





14. Ouestion

NRC request to provide additional analysis on maintaining liner integrity
under global loading (buckling) and rack local loading conditions.

~Res ense

Refer to attached preliminary calculations dated July 27, 1983, Project
No. 8202 sheets 1-10.
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