_.“’ ’9" UNITED STATES
ER Ny NUCLEAR REGULATORY COMMISSION
N P WASHINGTON, D. C. 20555
5, TR ' :r;
.,/ ..'.‘ had

EAY 13 13

MENORANDUM FOR: George E. Lear, Chief
tructural and Geotechnical
Engineering Branch
Division of Engineering

FROM: Harold Polk, Structural Engineer
Structural an” "eotechnical Engineering Branch
Division of Engineering

oril € and 7, 1983, members of the NRC staff assisted Region V
ec: Inspector, P. J Morrill, in an inspection of the technical
‘culzticns that are in support of the PG&

ernal Technical Program (ITP). The personnel involved were J. P.
ight and H. E. Polk of the headquarters staff and C. A. Miller and
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Philippacopoules of Brookhaven hational-Laboratory. The
ction took place in the offices of PG&4E/Bechtel in San Francisco,
ornia.
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The structural czlculations inspected wzre for the Containment Shell,
the Containment Annulus Steel Structure, the Turbine Building, the
Auxiliary Building and the Fuel Handling Building. Details pertaining
to the inspection are delineated below.

COLTAINMENT SHELL

The containment shell calculations had been reviewed by the 3lume
Internal REview (BIR) committee in the summer of 1982. Six areas of
concern were identified. These were:

s Use of incorrect moment area for node 8 of the seismic model used
for ~alculating the torsional response.

2. Error in length of torsional arm for node 8.

3. Use of approximate method used to generate floor response spectra.
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4, Averaging of floor response spectra peaks and valleys outside the
frecuencies where spectral peaks appear.

5. Lengthy method of hand transferring data between computer programs
used to generate the floor response spectra from the vertical
seismic analysis.

€. SRSS of meximum horizontal respcnse with vertical instead of using
the 3 components of moticn,
The BIR concluded the zbove 6 departurss in the seismic anaiysis did nct

produce resuits that were significantly differsnt from the results of a
seismic analysis without the departures. The engineering calculations
used in determining that the differences were not significant appeared
reasonable.

The contairment tilting calculations were examined for cecnformance to
KRC requirerents. The DCP calculations dated Jaruary 1583 showed that
the contairment was stable against tilting with ¢ minimum factor of

safety of 1.27. The sta®f requires a factor of safety of 1.1 and the
calculations are consistent with the current state-of-the art for this
requirement, The calculations show the containment is stable against

tilting.
CONTAINMERT ANNULUS

According to the DCP technical staff, the objective of the horizontal
gvaluations is to stiffen the annulus structure in the horizertal
direction o that structural frecuencies higher than 20 Hz can be
achieved. The procedure followed by OCP consists of eigenvalue analysis
using detailed dynamic models of the annulus flocrs to determine their
members and to subsequently stiffen them. The dynamic models used in
floors at elevation 140 feet is considered rigid in the horizontal
direction. For these three floor models the determination of
modes/frequencies is being performed iteratively to ensure that
modifications of the structure will produce higher structural
frequencies (i.e., at least 20 Hz). This analysis is still underway.
Final results and field modifications are not available at this time.
However, from the review of the procedures followed by the DCP technical
staff, the approach used for the horizontal evaluations should yield
acceptable results.
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When the annulus steal is stiffened, as discussed above, the only
remaining flexibility is in the crane wall itself. The crane wall acts
as a shear beam. The mass and stiffress calculations for this beam were
reviewed and found to be reasonable. The spectra generated with this
model were examined and found to be consistent with the results of the
BNL study of the horizontal ennulus regicn.

The vertical annulus seismic analysis is zlmost compiete. The approach
used here is different from that used in the horizontal direction.

Specifically, twenty-eicht (Z8) two-diransional (2D) radiz] frame models
were emplioyed to perform the vertical s2ismic evaluaticns and to obtain

the vprt1c=1 floceor response spectra., These models are subdiviced inte

column lines (i.e., parsizl fremes). 7Tne tzngential beams are also

incorﬂcra:ec into the 22 models by single :jagfet= -of-freedom oscillators.
angential beams having fregquercies zbcve & were not included.

Adcig1cral moces were ass1un-o t0 the been mer Sers of the (new
additional) radizl frzme models. In general, the method used for the
vertical seismice inalyses seems adecuate in the sense that it should
produce reasonable results for the response of the structure. After
cbtaining floor response spectra from 211 radial 2D models, & procedure
similar to that reporzed in the BiL :.a1,~1s was carried out te produce
repressntative floor rse spectr:z, T7ese spectra are defined on the
five far c001=rs. The spectra were then

cpress
basis ¢f the crientati iy
subsequent piping znalysis application.

smoothegd and broecened fc
TURBINE SUILDING

The vertical analysis was reviewed. For this analysis 4 two-dimensional
mecels were used, Thase mcdels were che up from beams ans shear wall
elements. The model znd the results of the analysis look reasonable.
The horizental seismic aralysis wes &lso reviewed. This model consists
of a 3 dimensicnal finite elemsnt idealizztion of the structure with
some ccncensaticn of the roof members., The model and the results of the
anelysis seem reascnadle.

The member analysis of the roof structure reveals that 8 bolted joints,
in four members, are over stressed bzsed on the AISC Edition 7
structural steel building code. This is still the case when compared
with the current (Editicn 8) AISC code. The original Hosgri committment
was the AISC code, Editicn 7. The sigrificance of this change will have
to be evaluated by the staff.

The over stressing, shear tearcut at the bolt edge margin, occurs in the
gu-set plates that tie the four bracing mambers into the roof grid.
Preliminary calculaticns indicate that a -ore refined analysis of the
bracing system could reduce the loads sorswhat. However, it still may
not meet the Edition 8 of the AISC code requirements, When ductility is
accounted for, as allowed in the criteriz, the joints may be shown
capable of withstanding the loads. The engineering approach to solving
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the problem looks reasonable and should lead to an acceptable solution,

The relative seismic displacement calculations ¢f the Turbine Pedestal
and the Turbine Building operating floor at elevation 140 feet were
reviewed along with the field measurements of the gep between the
pedestal and the operating floor. The calculations show the pedestal
and the building will not impact each other during the postulated
earthouake,

The pararatric study with respect to the elastic half space soil springs
used in the seismic mccel was reviewed. The DCP mzintained that the
parametric studies showed insignificant variations in the results when
the value of the soil springs were varied over a large range. The IDVP
parametric study on the other hand, showed the seismic analysis results
were sensitive to the value of these springs. The staff review of the
DCP study showed that the base shear and torsicnal spectra were
sensizive %o the sprirg values. The engineering approach %c the soil
sprinj study carried cut by the DCP seems reasorzble. However, the
differences in interpretztion between the results of the DCP and the
IDVP studies should be resolved.

The procedure used to identify flexible floor slabs in the vertical (out
of plane) direction was reviewed. The DCP used a conservative screening
criteriz to identify slabs which were subsequently analysed by a finite
element rethod. This analysis showed that the screening procedure under
predicted the fregquency, thus identifying a larger number of flexible
slabs. The enginesring epproach to the selection process was
reasonable.

The 3 stick seismic model parametric study used to address the floor
slab horizontal (inplane) flexibility around the spent fuel pool was
reviewed, The parzmetric study used 3 different values for the floor
flexibility, namely, zero beam stiffnesses, calculated upper bound beam
stiffnesses, and infinitely stiff beams. The results of this parametric
study were then compared with those of the original single stick model.
From this comparison it was concluded by the DCP that the transiation
response of the building to the earthguake is insensitive to the floor
slab stiffness. The engineering calculations seem reasonable.

FUEL HANDLING BUILDING

The seismic models were reviewed. The Fuel Handling Building is part of
the Auxiliary Building. Three-dimensional mocels were used to analyse
the fuel handling building. These models seem to adequately represent
the structure. The input time history was obtained from the Auxiliary
Building seismic analysis. The results of the analysis seem reasonable
and should adequately predict the response of the structure to the
earthquake.
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The staff anticipates additional review of the DCP calcdlations.

YRy 2=V 4

Harold E. Polk

Structural Engineering Section

Structural and Geotechnical
Engineering Branch

Division of Engineering

Vollmer

Eisenhut

Knight

Kuo

Bishop, Region V
Morrill, Region V
Reich, BNL
Philippacopoulos, BNL
.. Miller, BNL
Schierling

. Buckley

cc:

.

MTETOPPTUV410C.OX0



