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EXECUTIVE SUhDIARY

This report describes the soil structure interaction (SSI) soil variation
analyses performed for the Class I structures (Auxiliary Building / Internal
Structure / Containment Structure and Intake Structure) at Omaha Public
Power District's (OPPD) Fort Calhoun Station, Unit 1. The objective of these
analyses was to incorporate effects due to uncertainties in soil properties
into the in structure response spectra developed for the plant. The analyses
in this repod complement those performed previously and reviewed by the
NRC Staff- using best estimate soil properties.

The soil variation analyses were performed considering a t. 30% variation
in soil shear moduli from the Best Estimate (BE) case. This variation factor
is based on Fort Celhoun. specific soil data reported in the plant's Updated
Safety Analysis Report (USAR). Soil Structure Interaction (SSI) analyses
were performed using Upper Bound (UB, +30% variation factor) and Lower
Bound (LB, -30% variation factor) soil properties.

,

The SSI soil variation analyses were performed using the same soil-
structure models and analysis procedures previously used for the BE
analyses, modified as appropriate to incorporate the new soil properties.
The ar.alysis methodology consists of frequency domain analyses in which
the site-pile foundation system is modeled by a series of frequency-
dependent impedance functions representing the stifTness and damping
characteristics of the Fort Calhoun site.

Analyses results were generated in the form of acceleration time histories
and then converted to acceleration response spectra generated at locations
and damping values consistent with those reported previously for the BE
analyses. The final broadened response spectra to be used for design and
analysis are given by the envelop of the UB and LB response spectra and the

15% broadened BE spectra.

The SSI analyses were performed for the Safe Shutdown Earthquake (SSE).
The Operating Basis Earthquake (OBE) responses were obtained by
applying suitable scaling factors to the SSE response envelopes. The in-
structure response spectra plots are contained in Appendices A through D.
Parametric studies, performed to support licensing of the response spectra,
are described in Appendices E and F.
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1.0 INTRODUCTION

This report describes the soil structure interaction (SSI) soil variation
analyses performed for the Class I structures (Auxiliary Building / Internal
Structure / Containment Structure and Intake Structure) at Fort Calhoun
Station, Unit 1. The objective of these analyses was to incorporate effects
due to uncertainties in soil properties into the in structure response spectra
developed for the plant as part of the Alternate Seismic Criteria (ASC) for
Fort Calhoun. The analyses reported in this report complement those
performed previously using best estimate soil properties and documented in
Reference 1.

The soil variation analyses were performed using a 130% variation in coil
shear moduli from the Best Estimate (BE) case. The 130% variatwa - ir

is based on Fort Calhoun specific soil data, as described in Section 2.4 -
this report. Throughout this report, the +30% variation analysia case is
called the Upper Bound (UB) case and the -30% variation analysis is called
the Lower Bound (LB) case.

The free field control motions used as input to the SSI evaluations consist of
a set of three time history components, one for each of the three mutually
orthogonal earthquake directions. This set of time histories is the same set
that had been used in the previous SSI evaluations for the best estimate case
(Reference 1). The response spectra of each of the three time histories
envelop the Fort Calhoun Design Basis ground motion response spectra.

The UB and LB SSI soil variation analyses were performed using the same
SASSI/CLASSI soil structure models previously used for the BE analyses,
modified as appropriate to incorporate the new soil properties. The SSI
models are described in detail in Reference 1. SSI analyses parameters
used in the soil variation analyses are described in Section 2.0. The
analysis methodology consists of frequency dDmain analyses performed
using a substructuring technique. In this approach, the site-pile
foundation system is modeled by a series of frequency dependent impedance
functions representing the stiffness and damping characteristics of the
Fort Calhoun foundation system. These impedance functions are
subsequently combined will- the dynamic properties of the Fort Calhoun
structures to produce earthqaake response time histories. A detailed
discussion of the analysis methodology is described in Section 3.0 of this
report.

The SSI analyses generated acceleration time histories that were converted
to acceleration response spectra at various locations throughout the
Auxiliary / Containment / Internal Structure and Intake Structure models.
Response spectra were generated at the base of each of these structures and
at major floor elevations. These locations are consistent with the locations
reported previously in Reference 1. Response spectra were generated at
four damping values (2,3,5, and 7 % damping ratios for the SSE and 1,2,4,

Page 2
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and 5% damping ratios for OBE). A discussion of the results of the analyses
is provided in Section 4.0 of this report. A summary is given in Section 5.0.
The final enveloped and broadened in structure response spectra plots are.
contained in Appendices A through D. Parametric studies, performed to
support licensing of the response spectra, are described in Appendices E
and F.

Page 3
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2.0 SOII-STRUCTURE INTERACTION ANALYSES PARAMETERS

2,1 ContmlMotion Response Spectra

The control motion used in the SSI soil variation analyses is defined
by the Fort Calhoun design basis ground response spectra shown in
Figure 2.1. The design basis ground response spectra are of the

,

modified Housner shape anchored to 0.17g (horizontal direction) peak
ground acceleration for the Maximum Hypothetical Earthquake
(MCE), also called Safe Shutdown Earthquake (SSE), and 0.08g
(horizontal direction) peak ground acceleration for the Design
Earthquake (DE), also called Operating Basis Earthquake (OBE). The
vertical direction peak ground acceleration is 2/3 of the horizontal-
direction.

2.2 ContmlMotion Time Histories

The control motion time histories consist of a set of three mutually
orthogonal and statistically independent components - two horizontal
and one vertical. These acceleration time histories constitute the
free-field input ground motions usu for the SSI analyses. The
acceleration time histories have 20 seconds duration and were
developed in accordance with Reference 4. To ensure that there is no
deficiency in power over any frequency range, Power Spectral Density
(PSD) functions were developed, as documented in Reference 2.- The
time histories, associated response specha and PSD's have been
previously reviewed by the NRC staff, as documented in Reference 3.
Figures 2.2 through 2.10 show the response spectrum of these time
histories, compared _with the design basis Housner spectrum, for 2,
5, and 7% damping, for the horizontal and vertical directions.

2.3 Development of Soil Properties for the SSI Soll Variation Analyses
,

The Fort Calhoun site consist of approximately 60 feet of silty sands
and Sne sands overlying limestone bedrock. - The site can be
characterized as a relatively shallow site. Original surface elevation
ranged from +997 to +1004 feet. Bedrock elevation varied from
approximately 931 feet to 935 feet (Reference 5).

For purposes of SSI analysis, each layer in the soil profile is defined
by the following parameters: soil shear moduli, material hysteretic
damping (expressed as viscous damping ratio), Poisson's ratio and
soil mass density. Best estimate value's of soil properties
characterizing the site were previously developed using Fort
Calhoun-specific geotechnical and geophysical data (References 5,7)
supplemented with data in Reference 6. The development'of these

i soil parametere for the BE analysis case is described in Reference 1.
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Reference 1 has been previously reviewed by the NRC staff (Reference
3).

For the SSI soil variation analyses, the BE low strain soil parameters
described in Reference I were appropriately modified to incorporate
efTects due to uncertainties in the soil shear moduli, as follows:

a. The low strain UB soil shear moduli for each soillayer were
obtained by multiplying the BE shear moduli values by a factor of
1.3. The resulting UB soil column profile was analyzed using the
SHAKE computer program to obtain strain compatible (or high-
strain) properties. The modulus reduction (G/Gmax) versus
strain relationship previously used in the BE analyses is also used
for the UB soil profile. The resulting high strain soil column
profile is compatible with the level of motion specified for Fort
Calhoun.

b. A similar approach was followed for development of the LB aoil
column profile;in this case, the low strain BE soil shear moduli
properties were scaled by a factor of 0.7. Table 2.1 summarizes the
strain-compatible soil properties obtained from the SHAKE

'

analyses and used for the BE, UB, and LB SSI analyses.

c. Strain compatible damping ratios were also obtained for each soil
layer. The same damping ratio verso strain relationship
previously used for the BE analysis was used for the UB and LB
SHAKE analyses. The damping ratios for all three cases are also
shown in Table 2.1. As can be seen, the damping ratios for the UB
are lower than the BE and for the LB are higher than the BE. This
is because the strains within the soil profile are different for each
of the three cases. Conservatively,in the SASSI analyses, the BE
damping ratios are also used for the LB SASSI analyses,

d. The UB and LB profiles obtained as discussed above were used
together with the pile foundation system configuration to develop
site-specific impedance function, for use in the SSI evaluations, as
described in Section 3.0.

2A Development of Soil Pmperties Uncertainty Factor

As discussed in Section 2.3, an uncertainty factor ofi30% of the best-
estimate low strain shear modulus values has been applied to the
Fort Calhoun sois variation analyses. This factor has been derived on
the basis of available site-specific geotechnical information collected

'

as part of the site investigations performed during plant design and
construction. Reference 5, Appendix C, reports that a total of 95
borings were drilled at the site. Of these,19 borings drilled
underneath the major structures contain detailed Standard

Page 5
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Penetration Tests (SPT) data. In each boring, SPT tests were
performed at depth intervals of 5 feet, from the ground surface to
bedrock elevation (thirteen tests per boring on the average). Based on -
existing relationships correlating SPT blow count data with low-
etrain shear modulus (Reference 6), a statistical evaluation of the
SPT blow count data was performed and a coeflicient of variation of
0.2 was obtained for the soil shear moduli at Fort Calhoun. This is
consistent with the results of geophysical tests performed at the site
(Reference 7) which support a variation in shear modulus ofil57c to
207c.

In addition, the variability in soil properties at the Fort Calhoun site
has been substantially reduced as a result of the extensive treatment
of the soils at the site at the time of pile installation. This is
documented in the plant's USAR, Section 5.7 and Appendices C and
D (Reference 5). Reference 5, Section 5.7, reports that a statistical
analysis (performed after pile installation and densification of thea

site) of 696 SPT results indicated that the average relative density for
the entire area is not less than 857c at an overall confidence level of
96.57c. -

Based on the discussion above, an uncenainty band of1307c of the
best estimate shear modulus is considered to conservatively bound
the potential variation in soil properties at the Fort Calhoun site.

2.5 StructuralModels

The structural models used for the SSI soil variation analyses were
the same models developed for the previous SSI evaluations for the
BE case. The development of the structural models is described in
detail in Reference 1 and associated calculations (References 13 and
14). The structural models have been previously reviewed by the NRC
Stafr(References 2,3) For purroses of completeness of this report, a
brief description of the models is provided next.

Auxiliary Building / Containment Building / Internal Structure Model

The Auxiliary Building / Containment Building and Internal
Structure are founded on a common basemat which is supported on
803 steel piles driven to bedrock. The Auxiliary Buildingincludes the
control room, spent fuel storage pool, safety injection and refueling
water storage tank, and emergency diesel generator rooms. The
Containment Building includes the Containment Shield and the -
Internal concrete structures. Other than sharing a common
basemat, these three structures are structurally separate from each
other. For this reason, separate " stick" models are developed for
each, connected only at the basemat level.

Page 6
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The Auxiliary Building, Containment Shield and Internal Structure
model is a three-dimensional stick model consisting of elastic beam
elements with lumped masses at major floor elevations. Each beam
element represents the stiffness of a section of the structure between '

two floors and is located at the conter of rigidity of that section. The
stiffness properties of each beam element are given by the section's
axial (Az) and shear areas (Ax, Ay), moments ofinertia about the
horizontal axes (Ixx, lyy) and torsional constant about the vertical
axis (Jzz). The mass of each floor consists of. the mass of the

; concrete floor slab itself, heavy equipment, storage tanks and
contained liquid, steel platforms, and one half of the concrete walls
above and below the particular floor. In addition, to account for other;

light equipment, piping, and miscellaneous structural steel, a
distributed weight of 20 psfis uniformly distributed over the area ofi

: each floor. The calculated total mass is lumped at the center of mess
of the particular floor elevation. Rigid links connect the centers of,

: mass with the centers of rigidity at each floor elevation. Thus, the
model captures torsional effects due to eccentricities that exist

,

between the center of mass and center of rigidity. The development of
the Auxiliary Building /ContainmentMnternal Structure is
documented in References 1 and 13. Figure 2.11 shows a sketch of<

the m'Ithematical model. Tables 2.2 and 2.3 tabulate the stiffness and:

: mass properties of the Auxiliary Building / Containment / Internal
Structure model. Consistent with previous BE case evaluations for,

" the SSE, structural damping of 7% of critical was used in the UB and
LB SSI analyses.v

Fixed-base frequencies for the first ten modes (without SSI effects),
corresponding mass participation factors and modes description are'

shown in Table 2.4. Forty modes were used in the actual SSI
analyses, with cumulative mass participation of over 90% in each

,

direction.;

Intake Structure Model
i

The Intake Structure is located east of the Auxiliary and
Containment Building alongside the Missouri River. The lower part4

of the structure is of concrete shear wall construction and the upper
part is of steel frame construction. The foundation mat is supported
on 64 piles driven to bedrock. The development of the Intake
Structure stick model followed similar procedures as the Auxiliary

'

Building / Containmentanternal Structure model. The development
of the Intake Structure model is documented in References 1 and 14.4

A sketch of the stick modelis shown in Figure 2.12. Stiffness and
mass properties are summarized in Tables 2.5 and 2.6, respectively.
Fixed base frequencies for the first ten modes (without SSI efTects),
corresponding mass participation factors and mode description are

,

shown in Table 2.7. Twenty modes were used in the actual SSI

Page 7
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3.0 ANALYSIS METIIODOLOGY

The analysis approach used for the SSI soil variation analyses is consistent
with the approach previously used for the SSI best estimate analyses and
described in Reference 1. The SSI analyses are performed in the frequency
domain using a substructuring approach. In the substructuring
approach, the SSI problem is broken down into three steps, as follows:

3.1 Step 1: Determinntion of the Foundation Input Motions

This is also called the scattering problem and consist of the
determination of the motions of the foundation alone, without
including the effects of the superstructure. For a surface-founded
foundation system and for vertically propagating shear and
compressional wave field, the foundt. tion input motions are identical
to the free-field motions. This is the case for the application to Fort
Calhoun, i.e.: the wave field consist of vertiedly propagating shear
and compressional waves and the foundation is assumed to be
surface founded, with no deamplification of'he motion over the
embedment depth due to spatial variation onsiderations. Thus, the
foundation input motions correspond to t' free field motions and are
applied at the foundation elevation of the structures,in the free field.
This is also in accordance with the recommendations of Revision 1 of
the SRP. *

3.2 Step 2: Dete ninntion ofImpedance Functions

These are the complex and frequency-dependent force-displacement
relationships of the soil pile foundation system. Foundation
impedance functions were calculated for the UB and the LB cases
using the existing BE case SASSI three-dimensional models of the
coil pile foundation system of the Auxiliary / Containment / Internal
Structure and the Intake Structure. These soil-pile foundation
models were modified as appropriate to reflect the new UB and LB
soil properties. Changes to the BE case SASSI models consisted of
incorporating the UB and LB strain co:npatible soil properties
abtained from the SHAKE analyses, as described in Section 2.3. ABB
Impell's version of SASSI ; Reference 8), verified for nuclear safety-
related work, was used for the impedance functions computation.
SASSI is a program developed specifically for SSI applications.

Separate analyses were performed for computation ofimpedance
functions for the UB and LB cases and for each, the Auxiliary
Building / Containment / Internal Structine and the Intake Structure.
Thus, there were four separate SASSI models used for impedance
computation. The impedance functions,are described by 6 x 6
component (horizontal translations, vertical translation, rocking
about both horizontal axes ani torsion) complex and frequency-

Page 9
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dependent matrices describing the stiffness and damping,

characteristics of the soil pile foundation system. The real part of the
complex terms of the matrix represent the stiffness of the soil pile-
group foundation system and the imaginary part represents the
damping of the system. A 6 x 6 matrix is generated for each
impedance frequency.

The SASSI models used for impedance computation incorporate the'

piles driven to bedrock and capped to the concrete basemat . There"

are 803 piles for the Auxiliary Building / Containment / Internal
Structure foundation and 64 piles for the Intake Structure

.
foundation. For purposes ofimpedance computation, the foundation

'
'oasemats are considered to be rigid. This enables the entire pile
foundation system to be represented by a 6 x 6 component impedance;

matrix at each frequency, as previously discussed. The assumption
of rigid basemat is appropriate because there are numerous walls'

that stiffen the basemat in the out-of plane direction. Also, since4

some separation between the bottom of the basemat and the soilis
possible over time, the basemats are assumed not to be in contact
with the soil and, therefore, its contribution' to the impedance is -
conservatively neglected, i.e.: the basemat impedance is not added to
the pile impedance.

3.3 Step 3:SSI Response Computation
,

Solution of the coupled (soil-pile foundation-structure) system of
equations of motion using the results from Steps l'and 2, and the
fixed-base dynamic properties of the superstructures produces
structural responses. These are in the form of acceleration time'

histories at specified locations throughout the structural model. The
CLASSI program (Reference 9) module SSIN is used in this step to
compute time histories of response using a frequency domain

i analysis approach. A total of 4096 points are used in the Fourier
decomposition. The response acceleration time histories are
calculated at a time step of 0.01 seconds. The response acceleration
time histories are used to obtain floor response spectra at 2,3,5, and;

7% damping ratios using the program RESPEC (10).
,

Consistent with the BE analyses, the models of the superstructures.

include rigid links extending from the centers of mass to the
locations farthest away from the_ centers of mass, locations at which
the contributions from rocking and torsion would be the larg< . *.
Response spectra generated at these locations are enveloped and
these enveloped spectra constitute the response spectra applicable to
the entire floor at a particular elevation.

Page 10
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t 4.0 ANAINSES RESULTS
.

This section contains the results of the SSI soil variation studies. UB and
; LB SSI analyses were performed for both, the Auxiliary /Containmenu

Internal Structure and the Intake Structure. Results were obtained in the
. form of absolute acceleration time histories at various locations throughout

the models. The acceleration time histories were then used to generate in-
structure response spectra. The analyses procedure and results are
documented in Reference 11 for the Auxiliary Buildiag/Containmenu
Internal Structure and Reference 15 for the Intake Structure. A summary
of the results is provided below.

,

Auxiliary Building /ContainmenUInternal Structure

Examination of the response spectra obtained from the SSI analyses.

i indicates that the in-structure response spectra are heavily influenced by
: the dynamic response amplification of the soil column overlying bedrock,

with some lesser influence from the pile system. This is true in particular
for the horizontal direction. The } rizontal resonant frequencies of the
combined soil pile-structure system are about 2.3,2.7 and 1.9 Hz for the BE,
UB and LB, respectively and are dominated by the soil column response

i frequency. As expected, the in-structure spectra amplifies over the range of
frequencies noted above. This is shown in Figure 4.1 which shows a
comparison of the 2% damped response spectra of the free-field input
ground motion (time history and Housner design basis) and the response
spectrum obtained at basemat elevation from the SSI analyses (envelope of

i BE, UB and LB). The amplification seen for the Fort Calhoun site is
consistent with amplification factors found for shallow sites (Reference 12).
The pile system has a larger influence in the vertical direction; the
combined soil pile vertical resonant frequencies are 4.3 and 15.3 Hz for the
BE case,4.8 and 17.4 Hz for the UB case and 3.6 and 12.6 Hz for the LB case.
Figure 4.2 shows a similar comparison for the vertical direction.4

Intake Structure4

The Intake Structure response spectra exhibits similar overall response
'

characteristics as the Auxiliary /ContainmenUInternal Structure. That is,
; the Intake Structure response spectra is also heavily influenced by the

dynamic response amplification of the soil column overlying the bedrock.
The horizontal resonant frequencies of the combined soil-pile structure
system are about 3.2,3.8 and 2.5 Hz for the BE, UB and LB, respectively.
These frequencies are higher than those seen for the Auxiliary /
Containmenu Internal Structure because of the shorter depth of the soil
column in the case of the Intake Structum due to its larger embedment
depth. Figure 4.5 shows a comparison of ue 2% damped response spectra
of the free-field input ground motion and the response spectrum obtained at
an elevation close to the basemat from the SSI analyses (envelope ofBE, UB'

and LB). Figure 4.6 shows a similar comparison for the vertical direction.
:

Page 11
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4.1 Generation ofImStructure ftaw Resp?nse Spectra, SSE
Q

In structure rnponte spectra were computed at 88 frequency points,
in excess of those recommended in the sit", and distributed evenly
along a logarithmic scab. The frequency points at which spectral
ordinates are calculated are tabulated in Table 4.1 for the
Auxiliary / Containment / Internal Structure. For the Intake
Structurn, some of frequency points in Table 4.1 are changed to
incorpot tied the structure's own fixed base frequencies. The
frequency points meet tb frequency intervals recommended in the
SRP. Response spectra were calculated at four damoing values (2,3,
5, and 7 7c).

In structure response spectra for both the UB and LB were generated
at building elevations consistent with the previous BE case analysis.
These elevations are described in Table 4.2. At each elevation,
response spectra were generated at the center of mass and at
building corner locations furthest away from the center of mass,
typically four to six heations, in order to capture the maximum
contributions from rocking and torsion response. The grou? of
rupons spectra at each floor elevation were then envelopec; to create
a single spectra set applicable to that particular elevation.

Mical 270 damped curves of the enveloped raw response spectra,
Canined for the UB and LB for the Auxiliary / Containment / Internal
structure, are shown in Figures 4.3 and 4.4 for the north south and
cast west directions, respectively. As can be sten from figures 4.3
and 4.4 spectral peaks are controlled by the UB case. Also, from
comparison of spectral peaks in Figures 4.3 (north south), and 4.4
(east west), larger amplitudes in the spectral peak is observed for the
east west compared to the north south direction. This is in part
related to the larger amplitudes of the east west input motion, where,
as shown in Figures 2.1 (free field north south,2% damped) and 2.4
(free field cast west,2% damped), the amplitudes of the input
spectrum are larger for the east-west than for the north south
directions, at the frequencies of the soil structure system. Similar
trends apply for the Intake Structure.

The UB and LB spectra were further enveloped with the enveloped
spectra for the BE case,(with a 115% broadening factor), and then
smoothened to produce the final spectra.

4.2 Enveloping and Broadening of Desip t Response Spectrty SSE

As discussed above, the final broadened in structure response
spectra consist of an envelope of the following:

Page 12
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The BE response spectra, broadened by a factor of115%. This |*

broadening factor accounts for uncertainties other than soll i

property related uncertainties;

The UB response spectra, obtained from the soil variation studies,*

and;

The LB response spectra, obtained from the soil variation studies.*

The enveloped end broadened spectra were further smoothed by hand
to produce the final SSE response spectra, contained in Appendices A
and B of this report for the Auxiliary Building / Containment / Internal
Structure and the Intake Structure, respectively.

4.3 Generation of lu Structure Response Spectra, OBE

The development of response spectra for the OBE is based on the SSE
response envelopes appropriately scaled to reflect the OBE/SSE peak
ground acceleration ratio and other effects such as lower structural
,d soil damping and possible frequency shifts due to smaller strains
,athin the soil profile.

The ratio between OBE and SSE free. field input is 0.47 (0.08g/0.17g).
However, as discussed abo c, when OBE responses are obtained by
scaling of SSE responses, this ratio is typically higher, primarily
because of the lower damping in the OBE analysis. In order to derive

i an appropriate (and bounding) ratio for scaling SSE responses to
obtain OBE response spectra for Fort Calhoun, a review of the SSE

: and OBE in structure response spectra peaks was made for the BE
case analyses (Reference 1). Based on this review, OBE to SSE ratios
of 0.6 or less were observed. The ratio is less than 0.6 in most cases,

'

particularly in the vertical direction. Based on this review, a factor of
0.6 was selected to cor'servatively scale the amplitudes of the SSE
response envelopes. In addition, a frequency shift of 7% was obtained
from the SHAIG soil column OBE analyses with respect to the SSE
soil column analysis. Therefore, the scaled OBE curves were further-

broaden by 7% to the higher frequency side. The OBE procedure and
OBE response envelopes are documented in Reference 15 for the
Intake Structure and 16 for the Auxiliary / Containment / Internal-

Structure. The final OBE response spectra are contained in
Appendices C and D of this report for the Auxiliary Building /

,

Containment / Internal Structure and the Intake Structure,
respectively.

Page 13
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5.0 SUMMARY

This section summarizes the results of the SSI soll variation studies. UB
: and LB SSI analyses were performed using the same models and analyses i

me+ hods used previously for the BE case analyses. An uncertainty )>

variation factor ofi30% of the best estimate properties was applied to the '

i soil shear modulus to develop now properties used in the SSI variation
j'

analyses. New SSE response spectra were generated by enveloping the
response spectra obtained from UB and LB analyses and the BE analyses
broadened by115% The OBE response spectra were obtained by scaling the
SSE response spectra by a factor of 0.6 and additional broadening equal to.,

j 7% to the higher frequency side of the spectral peak. The final set of
a response spectru for the Class I structures are contained in Appendices A

through D of this report.
,
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TABLE 22

AUXILIARY BUILDING /CONTAINMENTANTERNAL STRUCTURE STIFFNESS PROPERTIES

AXIAL SIIEAR SilEAR Mom. of Mom. of Mom.. of

ELEVATIONS BLDG. AREA AREA AREA INERTIA INERTIA INERTIA
: (FT) A,(Ft) Ay(Ft ) Ar(Ft ) I., (Ft ) Ty (Ft ) In (Ft )2 2 2 4 4 4

1014 to 1083 AUX. 450 35% W 281rff, 32SRc3 1174991

1914 'IO 1957 1117 606 511 49rr7144 1510W3 6926157*

1036 "IO 1014 - 2557 12'D 1318 19~t>7J039 IWO1219 149877J1*

1025 7 0 1036 4447 2187 22r0 33910292 2977mrit 2rirJr/n*

1007 'IO 1025 TIO9 2980 2630 37690m0 3:U; WOO 257Fo]00*

41.10000 4164nn00 2Rt3rmo1984 'IO 10W t701 3519 "W72*

10 % 5 "IO 1038.5 INT. 671 212 4T 487422 262222 552 % 2

1038.5 TO 1013 1382 557 825 678822 615312 68G091*

1913'IO 991 1689 927 1245 722342 621119 74rE4D*

1118 'IO 991 CONT. 1:01 742- 7t2 4rc6287 2263144 2263144

(

I
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TABLE 2.3

AUXILIARY BUILDING / CONTAINMENT / INTERNAL STRUCTURE MASS PROPERTIES

Mass . Node Elev. M, M M, M ,x M M:y yy

Point # (FT) BLDG (K_S2wr (K-S2VFT (K5WP K SFT K-S2-FT K SFT

MA1 2 1063 AUX. loos 100S 1003 55027 191925 242719

' M A2 12 10G7 167.0 167.0 167.0 123MD 7&tm j 907651~

MA3 22 1944 195.0 195.0 195.0 1237083 9r,rR11 2193570~

MA4 42 1036 303.8 303.8 293.1 2219362 1EC247 3810090~

MA5 72 1025 574.8 574.8 555.6 3276'40 22M 913 5551L'W;-

MA6 102 10W 915.5 915.5 882S5 TE11746 417Jan ac.ND-

Mil ~ 32 1056.5 INT. 41.8 4L8 41.8 2G129 28215 TcRD

MI2 52 1945 46S 46 9 46S 31210 39138 73ros-

MI3 82 1038.5 114.2 114.2 114.2 58537 6783G 118714-

MI4 112 1013 270.8 270 8 270.8 16EG20 15918 31rre~

MC1 62 1118 CON. 273.6 273.6 . 273.6 20430S 201308 6"0VU

MC2 92 1999 330.6 330.6 . 330.6 424677 424677 1009021~

MC3 ~ 122 1045 335.2 335.2 L%2 601716 601716 Irnrro"

Foundation 989' Aux / Int / Cont 3116.1 3116.1 3208.9 13.391.025 9.522.791 22.Gt3.OR9

TOTAL 6816.2 6816.2 6816.6"
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TABLE 2.5 i

!

INTAKE STRUCTURE STIFFNESS PROPERTIES '!
'

I

j AXIAL SilEAR SilEAR Mom. of Mom.of Mom. of
ELEVATIONS ' AREA AREA ARES INERTIA INERTIA INERTIA

i (FD A (Ft) A,(Ft) Ar(Fl ) 1 , (Ft4) I,,tFt4) In (Ft*) t2 2 ?

!.'

1024.5 'IO 1035.63 3.624 00FE7 0.177 2320.73 4515.75 324.0 )
,i

,

! 1014.5 'IO 1021.50 3.624 0.1016 0.209 2320.73 4534.75 311.3 f
.

1007.5 TO 1014.50 244 If7) St 128980 310(U1 'S3t5) [,

1 . :

; 993.5 'IO 1007.50 1795 001 1105 1189391 1.517934 1682029 i
!

I

9S5.0 'IO 993.50 1595 537 1057 10ntv;8 1371371 1503321 '

974.6 TO 985.50 1929' E 1011 1103RA 1114197 1.7 9160
'

!
#

!
t

r y

$
2

!
:

i

! ,
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i
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TABLE 2A

INTAKE STRUCTURE MASS PROPERTIES

My M::Node Elev. Mx - My Mr M m. y
# (A - (K-S2VFT (K-S2WT (K-S2WP KS-FT KELFT K 5LFT

5. 5.2TE 1035.63 4.43 4.43 4.43 1411.0 4130.1

72 1024.50 ' 5.81 5.81 5.81 2G38.3 7570.5 10122.0

S3 1007.50 ' 94.00 9130 94.00 ' 47082.7 7440&4 1141972

42 993.50 100.00 100.00 100.00 57911.7 8074&7 136760.7

32 98100 78.50 78.50 7R5 51451B 651293 11rEEa3

Rasemat- 974 67 279.5 279 50 279ro 1.W>t8B 144719.5 28318R3

TOTAL 56224 56224 T62.24
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TADLE 2.7

INTAKE STRUCTURE
FIXED-BASE FREQUENCIES AND MODES

Mode ' Frequency Cumulative Mass Particination Factors ("c) DMption of
No. OIz) X-Dir. (NS) Y-Dir. (EW) Z-Dir (V) Modet.2

i 1 5.6 4 0 0 X 0 SF

2 7.9 4 4 0 f a bF

3 . 8.4 4 4 0 Torsion 8 SF'

4 12.9 5 4 0 X 0 SF

5 16.5 5 5 0 Y @ SF

6 20.6 5 5 0 Torsion @ SF

7 22.3 88 5 0 X (Main)

8 30.8 90 Ta 1 Y (Main)

9 36.3 S3 . EB 1 Y

10 47.6 93 ED 3% Vertical (Main)

1

(1) X = NS Direction
Y = EW Directien
SF = Steel Frame

Note: Only first ten modes listed. Twenty modes were used in the analysis, with cumuistive MPFs of over 90% in each direction

Pe23
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TABIE 4.2

AUXILIARY BUILDING. CONTAINMENT. INTERNAL STRUCTURE
ELEVATIONS FOR RESPONSE SPECTRA GENERATION

AUXILIARY BUILDING MODEL INTERNAL STRUCTURE MODEL CONTAINMENT SIIIELD MODEL

' Elevation (fL) Location Elevation (fL) Location Eievatinn ift) Location

9fD Basemat ins Basemat 101 Basemat

163T Ground Floor 1013 Ground Floor 10G Midheight of Shell

1025 Operating Floor 10M 5 Mezzanine Floor late Polar Crana Support

1036 Operating Floor 10G Operating Floor 1118.2 Dome and Ring

1011 Roof 1 10'65 Operating Floor

1057 Roof 2

1083 Roof 3

INTAKE STRUCTURE
l,

Elevation (ft) Location

1Ei Mezzanine Floor

1007.5 Operating Floor

1031.5 Crane Level

!
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E1.0 INTRODUCTION

This Appendix describes the parametric analyses performed to
assess the effect of variation in structural properties on the in-
structure response spectra developed for Fort Calhoun Station.

E2.0 ANALYSIS MODEL

The analysis model used for the parametric evaluations consisted of
a three-dimensional soil springs soil-structure interaction model
and is briefly described below.<

The soil spring constants used w represent the site / foundation
;' characteristics correspond to the design basis constants contained in

the plant's USAR (Reference E-1). The soil spring constants in the
'

plant's USAR are based on results from in situ tests of the combined
soil. pile system, performed at the Fort Calhoun site at the time of

,

plant construction.

The st.uctural properties in the SSI model evrrespond to the updated
three dimensional model of the Auxiliary Building / Containment /'

Internal Structure developed as part of the Alternate Seismic
Criteria (ASC), and used in the ASC SASSI/CLASSI SSI calculations,

(Reference E-2). Thus, the structural modelis an updated three-
dimensional representation of the Fort Calhoun structures.

Two SSI analysis were performed using the same soil spring
constants, but varying the stiffness properties of the superstructure
The first analysis used design-basis values to calculate the elastic
shear stiffness of the building walls. In the second analysis, the.

elastic stiffness values are multiplied by a factor of 0.6. This factor
i represents a reasonable range of structural stiffness degradaticn,
*

and is based, in part, on review, by others, of shear wall test data
(Reference E 3). The actual range of variation is likely to be less,
because stiffness degradation due to cracking is counteracted by the

'

stiffness ircrease due to concrete aging.

The SSI analyses were performed using the north-south frue field
'

time history used in the SASSI/CLASSI ASC SSI evaluations
(Reference E-2). The model and analyses results are described in
ieference E-4.

E3.0 ANALYSES RESULTS

Results were generated in the form of response spectra at various
locations throughout the Auxiliary Building / Containment / Internal
structure model. These are shown in Figures E-3.1 through E-3.4.

Page El of E6
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f
i Comparison ofin structure response spectra with and without
i variation of structural'stiflhess properties indicates that relatively-

large changes in structural related stifTness causes 'only a minoi
,

i: effect on the overall SSI system response. This is because the
response for a soil site such as Fort Calhoun's is dominated by the

[ coupled soil-structure frequency.
|-
: ELO SUMMARY
I
{ This appendix describes the. parametric evaluations perforr.ied to-

*

assess the effects of changes in structural stiffness properties. A'

soil springs modelis used for the SSI evaluations. The model of thei
; building structures is the detailed three dimensional model used in

the ASC SSI evalautions. Results of the analyses indicate that4

i relatively large variation in structural stiffness properties'has a
i negligible effect on the in structure response spectra for Fort

Calhoun.;

; E5.0 REFERENCES

| E-1 Updated Safety Analysis Report (USAR) for Fort Calhoun Station,
! Unit 1, Revision 7/S7.

! E-2 " Generation ofIn-Structure Response Spectra.for Fort Calhoun
[ Station, Unit 1".- Report Prepared for the Nuclear Regulatory -
i Commission by Omaha Public Power District; January 1989. (ABB
| Impell Report No.01-1390-1711, Rev.0)

E-3 Moehle, J. P., Sozen, M. A., Tang, H. T. " Concrete Wall Stiffness:
i Calculation Versus Measurement". Paper IX/2 presented at the .
'

Third Symposium on Current Issues Related to Nuclear Power Plant
: - Structures, Equipment and Piping. December 1990.
! -

-

.

; E-4 ABB Impell Corporation Calculation: " Structural Stiffness
| Properties Variation Study". Calculation No. 0139-00378-03, Rev.0,
| Project 0139-00378, April 1992.
|
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| F1.0 INTRODUCTION

i At the September 5,1991 meetir g with the NRC Staff, OPPD was -
-

i requested to provide clarificathn'on how radiation damping is
considered in the SST analyds methodology. Specifically, OPPD was
requested to estimate the amount of radiation damping due to the,

: piles and to clarify that the contribution of the basemat impedance is-
| not added to the pile impedance (Open Item 4b, Reference F-1). This-

L Appendix describes the parametric soil structure interaction (SSI)
i analysis performed to address this open item.

| F2.0 - RADIATION DAMPING: ANALYSIS MODEL AhT RESULTS
!

! To estimate the amount of radiation damping in the Fort Calhoun
! soil-pile foundation system, as calculated by the SASSI/CLASSI
i model used for the Alternate Seismic Criteria (ASC) SSI-
! calculations, a free-vibration analysis was performed. The SSI

analysis model used corresponds to the "best estimate" case model
i described in Reference F-1. In this model best estimate soil
L properties were used and a SASSI model of the pile foundation
i system was developed to generate impedance functions. The SASSI-
'

-generated impedance functions are combined with the dynamic
: properties of the superstructure and the input time history to produce
; structural responses'throughout the structure using the CLASSI

program,

i' The analysis approach consisted of applying a very short duration -

! (0.2 seconds) acceleration pulse to the model and determining the
j free-vibration response time history at the basemat location. - The -
; total damping in the system was estimated from the logarithmic -
{ - decay of the basemat response by using the following standard

expression:i

!
j a - a +1n n

j (= x 100

j 2 x a +1n

!

!

; The decay function of the response at the basemat location'is shown-
: in Figure F2.1. This response and expression (1) are used to
i calculate the total dampingin the SS: system. The estimated total
2 damping as given by expression (1)is 13.1% Assuming that the total
i damping is the sum of the radiation and material portions, the -
|- radiation damping portion can be estmated by subtractior, of the

= material damping from the total damping. The average n aterial
i damping from the soil column analysis is 6.39c (Reference ?-1).
i
; -

} Page F2 of F4
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damping due to actual embedment has not been considered (the
analysis model is surface founded).The free-vibration analysis and
results are documented in Reference F 2.

F3.0 IMPEDANCE COMPUTATION
'

As described in the main body of this report, the analysis model uced
for impedance computation is a three dimensional SASSI model.
This modelincorporates the site configuration, layering and soil
properties as well as the pile system configuration and properties.,

Separate SASSI models were developed for the Auxiliary /
Containment / Internal Structure and the Intake Structure. The
basemat in these SASSI models is not explicitly modeled, but is
considered rigid for purposes of condensing the entire pile-
foundation system to a 6 x 6 matrix (at each frequency) which
characterizes the force displacement relationships of the foundation,

system. Thus, impedance contribution from the basemat is
conservatively neglected and therefore pile impedance is not added to
the basemat impedance. The approach used for impedance;

cornputation considers that the basemat, over time, may separate
from the soil surface.

,

,

F4.0 SUMMARY
,

This appendix describes the analytical study performed to determine
; the amount of radiation damping in the SSI model used to develop in-

structure response spectra for Fort Calhoun. Based on free-vibration
'

analysis results, the total critical damping ratio in the SSI system is
estimated at 13.1%. Since material damping ratio is approximated
as 6.3%, the radiation damping portion is estimated to be 6.8% of
critical.

In addition, the modeling approach used for computation of
impedance functions conservatively neglects the impedance
contribution from the basemat and is based only on the pile
contribution, i.e.: the basemat impedance is not added to the pile

i impedance.

F5.0 REFERENCES

F-1- " Generation ofIn Structure Response Spectra for Fort Calhoun
Station, Unit 1". Report Prepared for the Nuclear Regulatory
Commission by Omaha Public Power District, January 1989. (ABB
Impell Report No.01-1390 1711, Rev.0)

.

.i
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F2 ABB Impell Corporation Calculation: " Radiation Damping Study".
Calculation No. FV 1, Rev,0, Project 0139-00378, April 1992.
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'. FORT CALHOUN S A SE-ST-CONT-0001
SURVEILLANCE TEST PAGE 2 OF 18

4.0 EOUIPMDTP LIST

4.1 Tools

Feeler Gaugee

Flashlighte

6-foot folding rule or tape measure.

e Binoculars (optional)

L e Camera (optional)
'

| 4.2 Parts

None required

5.0 PPECAUTIONS AND LIMITATIONS

5.1 A radiation work permit (RWP) shall be issued to cover
work in radiation contro112d areas.

5.2 Follow precautions and instructions stated on the RWP.

5.3 Follow recommendations in OPPD Safety Manual.

5.4 All anomalies and deficiencies shall be reported
immediately to the immediate Supervisor, the System
Engineer, the Shift Supervisor, and noted on the
Comment Sheet / Chronological Log. An immediate check
shall be made to verify Limiting conditions for
Operation, per Technical Specifications, have not been
exceeded.

,

5.5 If required by the immediate Supervisor, an Incident
Report shall be initiated to report any anomalies or
deficiencies. The Station Incident Report number shall
be recorded on the Comment Sheet / Chronological Log.

5.6 No maintenance shall be conducted within this
Surveillance Test, other than that specifically
directed by this procedure.

5.7 A Maintenance Work Request (MWR) shall be initiated to
correct any reported deficiency. The MWR number shall
be referent;d on the Comment Sheet / Chronological Log.

5.8 If satisfactory resu'its cannot be achieved during
performance of this procedure, netify immediate
Supervisor and proceed as directed.

FC/ST/57A RO

i
-
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y PAGE 1 OF 18

CONTAINMENT INSPECTION

SAFETY RELATED J.c2 5-9 0
1.0 PURPOSE

1.1 The purpose of this Surveillance Test is to obtain
visual evidence of any significant structural
deterioration of the accessible interior and exterior
surfaces of the containment structure.

1.2 T51s test shall be performed prior to the Type A Test
contained in Surveillance Test SS-ST-ILRT-0001
(ST-CONT-7-F.1), Containment Integrated Leak Rate Test.

1.3 This test satisfies the general inspection requirements
of Technical Specification, Section 3.5, Item (2)b.

2.0 Pd l"NCES

2.1 Technical Specification, Section 3.5, Item (2)b,
Containment Tests-Pretect Requirements

2.2 PED Quality Procedure QP-8 (GSE Administrative
Procedure A-8), Control of Deficiencies and Corrective
Action

2.3 Surveillance Test SS-ST-ILRT-0001 (ST-CONT-7-F.1),
Containment Integrated Leak Rate Test.

2.4 Drawing 11405-A-5, Primary Plant Basement Floor Plan
(File No. 12162)

2.5 Drawing 11405-A-6, Primary Plant Ground Floor Plan
(File No. 12163)

2.6 Drawing 11405-A-7, Primary Plant Intermediate Operating
Floor Plans (File No. 12164)

2.7 Drawing 11405-A-8, Primary Plant Operating Floor Plan
(File No. 12165)

2.8 Drawing 11405-A-13, Primary Plant Section A-A
(File No. 12170)

3.0 DEFINITIng

QCRf - Quality Control Inspection hsport Number. This is
*

a unique number-assigned to an inspection report writtenby Quality Control Inspectors.

ST for SE
Sys Engr.1 Mk

FC/ST/57A Supv. Sys. Engr.M A RO

db "
ro. _
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5.9 If the procedure becomes contaminated or damaged, the
" Lead Man" or designee shall ensure that all data,
verifications, and other pertinent information is
transcribed to another copy of the procedure, which
will become the official copy.

5.10 All initials / signature shall be those of person (s)
actually performing the work. The person completing
the Surveillance Test shall sign and date.

5.11 All personnel participating in the performance of this
test shall enter their printed name, signature and
initials on the Surveillance .est Signature Sheet.

5.12 During the performance of this test, any step or data
entry that is not applicable shall be identified by
"N/A," initialed, dated and an explanation provided on
the Comment Sheet / Chronological Log.

5.13 Performance of this procedure requires a knowledgeable
member of System Engineering, Special Services or
7esign Engineering in the Civil or Structural
disciplines.

5.14 Performance of this procedure requires one or more '

Quality Control Inspectors certified Level II in VT-3
inspection.

6.0 INITIAL CONDITIONS INITl;LS/DATI

NOTE: Initial conditions need not be
performed in numerical sequence.
6.1 Compare procedure revision date with

current revision of Master Procedure. {} gyp
RO S "l-?0 f 24MoMaster Procedure Rev. No.

Nh

,
#~
1

k
n

*.

n
tr

:
b

.

e'

FC/ST/57A RO
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SE-ST-CONT-0001SURVEI' LANCE TEST PAGE 4 OF 18
p INITIALS /DATE
|

NOTE: A review of previous containment
inspections is necessary during the
pre-job briefing. The last performance
of this test shall be attached to this
test for reference and comparison of
conditions.

6.2 A projob briefing has been conducted '

prior to the start of this test. ALL
personnel participating in the
performance of this test have read AND
understand the procedure and have
completed the Surveillance Test Signature
Sheet. S18 /2-20~90

6.3 Work is covered by Radiation Work
Permit (s).

/ RWP No. 90MN ht/rf/ Rest) [ /A41-90
~

RWP No. 90 -olb5 bW 2 **0 M / Wi-D
dRWP No. 90 -- OLO6 61,x pyy,gs) Q j Q.n~)g

6.4 Radiation Protection (RP) notified it.time to provide coverage for areas
requiring full time coverage or entrance

[into "high" or *very high" radiation
areas. P /A~!$~}O

RP

6.5 Security notified in time to allow i

entrance to areas or access to areas -

N 'i#locked. / /
se6urity

6.6 The Plant is in a Refueling Shutdown
oho

-

condition. 12
'Shift Supy

6.7 Chemistry has performed an analysis of an
- -air sample from the stressing gallery and

has authorized personnel entry.

ermit | Y / / Pd.

Chemistry

FC/ST/57A
R0

_ _ _ _
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,

INITIALS /DATE

6.8 The Shift Supervisor has granted approval
and released equipment neenssary to
perform this test.

Shift Sup sig

es>v o.dk<ta,
Time Date

7.0 PROCEDUHI

A0TE: The containment arwas may be inspected in any logical
coquence.

7.1 Perform a thorough visual inspection of all accessible
surfaces (interior and external) of the containment
structure as listed on the attached Containment
Integrity Inrepection Worksheets to discover evidence of.

any significant structural deterioration which may
affect the containment's structural integrity or leak
tightness. See Section 9.0 for completo definition.

7.2 Record the inspection results on the containment
Integrity Inspection Worksheet as follows:

7.2.1 If evidence of significant structural
deterioration is dircovereds

(

A. Describe the *A found condition in the
"Sttmetur.c2 Condation" block next to the
appropriate " Room / Area" on the Containment
Integrity Inspection Worksheet.

3

B. Record location of condition as to
elevation and distance from a stationary,
known object (vall, pump, penetration,
etc.) in the "Locati7n" block on the
containment Integrity Inspection Worksheet.

(1) Any sketches, photographs or !
supplamental sheets that are required
shall have this procedure number, f
date of inspection, location, i
room / area and signature of the
inspector.

i, (2) These items vill be attached to this
[ procedure and shall be retained as :'

part of the test record.

C. QC record the Quality Control Report Number.

(QCRf) in the "QCR/MWR" b.ock on the e'

Containment Integrity Inspection korksheet
for all inspections completed.

(_.

. . . , _ _ _ _ , , , . _________ ___ - - _ - _ _ _ - - - - -
' "
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TORT CAUiOUN STATION SE-ST-CONT-0001
SURVEILLANCE TEST PAGE 6 0F 18

7.2.1 D. The Engineer shall initiate a Maintenance
Work Request (MWR) and record the NWR
number in the "QCR/MWR" block on the
Containment Integrity Inspection Worksheet.

E. QC and engineer shall initial and date for
eaa.'. inepection in the " Initials /Date"
block on the Containment Integrity
Inspecti0n Worksheet.

7.2.J If no evidence of structural deterioration is
noted:

A. Make a statement in the " Structural
Condition" block on the Containment
Integrity Inspection Worksheet that
explains the results.

B. "N/A" the " Location" block on the
Containment Integrity Inspection Worksheet.

C. "N/A" the NWR/ in the "QCR/MWR" block on
the Containment Integrity Inspection
Worksheet.

D. QC record the Quality Control Report Number
(QCR#) in the "QCR/MWR" block on the
Containment Integrity Inspection Worksheet
for all inspections completed.

E. QC and Engineer shall initial and date for
each inspection in the " Initials /Date"
block on the containment Integrity
Inspection Worksheet.

8.0 EESTORATION INITIALS /DATE

8.1 if required, all evidence of structural
degtadation has been evaluated and, if
required the appropriate corrective
action has been initiated in accordance h , q, / NMwith PED Quality Procedure QP-8. __ U_~

Sa> S. bo$ n ce*"al4
8.2 If required, all corrective action

resulting from thi's inspection has been
reported in tt.a Type "A" Test Report. p -

/g,g3,90
.' .$tc. L h &

.

.-

,

_

FC/ST/57A go
,

*

_ _ , , _ __ - - - - . - . . _ .
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i TORT CALHOUH STATION SE-ST-CONT-0001
SURVEILLANCE TEST PAGE 7 OF 18

INITIALS / DA'(E

8.3 The Shift Supervisor has been notified
the test is complete. h%D_t

Shitt Sup Sig

132( /A A390
Time Dste

8.4 The surveillance Test Signature Sheet
contains the printed nhme, signature and
initials of all persons whose signature
or initials appearc within this

- / N3-70procedure.

8.5 Test is complete U / 2'd3"Y
signature

i

l

&

I

FC/ST/57A R0

=
$$l4.%..
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? 4 TORT CAulOUN STATION SE-ST-CONT-0001
| SURVEILLANCE TEST PAGE 8 OF 18
I 9.0 ACCIET&HCE CRITERIA

|Any evidenca of structural deterioration which may affect,

| either uso evntainment structural integrity or -

,

lett-tightness, as defined below, has been noted for !s

| ovaluation.
<

, Significant structural dotorloration can bo defined as
i measurable structural deterioration that when it is compared
j with past containment inspections, thero is strong evidence
j of an ir.creaus structural deterioration which could af fect
! the contaf etcent's structural integrity or leak-tightness.
i E rieeace ;d cosmetic or superficial deterioration, unless
j determited by sound engineering judgement, is not considered

9
to be significant structural deterioration.

| 10.0 TEST RECORD

This entiro proceduro, plus any sketches, photographts , the
last performance of this test, and supplemental sheets;

j acquired or developed during the conduct of this inspection.
1

i 11.0 REVIEW
!

j 11.1 The Supervisor-Systems Engineering is responsible for
ensuring the completed Surveillance Test is reviewed in
a timely manner and is forwarded to the Administrativo
department for retention.

4

I 11.2 The Supervisor-Systems Engineering must review and
j certify the adequacy of this Surveillance Test.
.

'

11.3 The Manager-PED Civil Engineering is responsible f or,

comparing the results of this inspection with tho ;
<

: results of the previous inspections to determine if an
! increase in the structural deterioration has occurred.
1

i 11.3.1 If the structural deterioration has increased,
the Manager-PED Civil Engineering shall assurei

I that corrective actions have been initiated.
i

.
.

\

\
|
i

;
;

'l

! FC/ST/57A R0

:

}
t

I #'
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FORT CALHOUN N N IE3
SE-ST-CONT-0001

SURVEIILANCE TEST PAGE 9 OF 18

ATTACHMENT 1
AREA LOCATION AND ENTRANCE REOUIREMENTS

ngo 1 of 3
!
i

|

CAUTION'

iM atmosphore i.n confined spaces may not be suitable for human
occt.pa tion .

NCPTE: Protoctivo clothing requirements can change daily.
Consult RP prior to entry into any room.
NOTE: RP may wish to monitor all activities. Consult RP prior
to start for restrictions or special conditions.

NOTE: Call security at extension 6657 for entry into security,i locked areas. Follow instructions given by security officer.
ROOM / AREA

2

Room 20 Aux Bldg Non-RCA, Key Card Access Only
El. 989' downstairs from Room 57

4

i

Room 57 Aux Bldg Non-RCA, Upper Key Card Access Only
El. 1013'- and Lower Levels, enter+

1025' through Room 56W
'

Room 81 Aux Bldg Non-RCA, off Key Card Access Only
El. 1036' Turbine Deck

;

Room 65 Aux Bldg Non-RCA, Upper Key Card, Security to
El. 1009'- and Lower Lovels, enter unlock door

,

' 1037' through Room 66 or
through Room 65/DG1 Bay

.
'

Room 66 Aux Bldg Non-RCA onter Key Card, Security to
El. 1009' outsido roll up door or unlock door

through Room 65

Tendon Enter through door in Key Card, Security toT"nnel Room 22, or througn unlock door, Chemistry to
El. 991' floor hatch in Room 66 take air samples

Outdoors Ground Lovel and up, Site Access
West of Room binocul6rs aro
66 suggested

Aux Bldg Enter through Room 82 Key Card, Security to
y Roof (Mechanical Equipment unlock hatch

.El. 1057'- Room off of Turbino
1083' Deck, ladder at M r 26

(1036)) NW corner

FC/ST/57A R0

i

**
, _ . . . , _ _ , . _ . . . . _ _ _ , _ . . . - - _ _ _ _ - - - ' - - - - - - - - - - - * ~ - - - -_



- - _ _ . _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - ^ ~ ~ ~ ~ ^

.

' '

,
'

FORT CALHOUN pTATIONG17 12 2 *+
SE-ST-CONT-0001

SURVEILLANCE TEST PAGE 10 OP 18,

ATTACHMENT 1'

AREA LOCATION AND ENTRANCE RFOUIREMENTS
Page 2 af 3

CAUTION
The atmosphere in confined apaces may not be suitable f or human

occupation.

NOTE: Protective clothing requirements can change daily.
Consult RP prior to entry into any room.

|

NOTE: RP may wish to moritor all activities. Consult RP prior,

'
-

to start for restrictions or special conditions.
1NOTE: Call security at extension 6657 for entry into security ',

locked areas , rollow instructions given by security of ficer.
|

'

ROOM / AREA

Containment Enter same as Aux Bldg Key Card, Security to
Dome Roof, go to ladder to un17ck hatch, and latter
El. 1119' Aux B109 Roof over Fuel gates

i

Handling, ladder to
dome NW side of
Containment,

', Room 5 Aux Bldg RCA, enter RWP, High Rad Key, RP,
El. 989' through Corridor 4

Room 12 Aux Bldg RCA, enter RWP, RP,
j El. 989' through Corridor 4
.

Room 13 Aux Bldg RCA, enter RWP, RP,
| El. 969' through Corridor 4
!

I Room 14 Aux Bldg RCA, enter RWP, RP,
j El. 989' through Corridor 4
i

| Room 15A Aux Bldg RCA, enter RWP, RP,
El. 989' through Corridor 4

Room 58 Aux Bldg RCA, Aux Bldg RWP, RP,,

| El. 1012' Side PAL

Room 59 Aux Bldg RCA, enter RWP, RP, '

El. 1007' through Corridor 26

FC/ST/57A R0

..

L %:F p. .
_ -
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FORT CALHOUN STATION SE-ST-CONT-0001
SURVEILLANCE TEST PAGE 11 OF 18

'

ATTACIDtDIT 1
MEA LOCATION AND D1 TRANCE REQUIREME!rTS

Page 3 of 3

NOTE: Protective clothing requirements can change daily.
Consult RP prior to entry into any room.
NOTEt RP .nay wish to monitor all activities. Consult RP prior
to start for restrictions or special conditions.

NOTEt Call security at extension 6657 for entry into security
locked areas. Follow instructions given by security officer.

ROOM / ARIA

Room 60 Aux Bldg RCA, enter RWP, RP,
El. 1007' through Corridor 26

Room 61 Aux Bldg RCA, enter RWP, RP, High Rad Key
El. 1007' through Corridor 26

Room 62 Aux Bldg RCA, enter RWP, RP, hatch key,
El. 1007' through Room 69 (El. Chemistry to t: ke air

1025') down ladder at T samples
and 3b SW corner

Room 69 Aux Dldg RCA, upstairs RWP, RP,
El. 1025'

Room 71 Aux Bldg RCA, enter RWP, RP, I&C Cage Key
El. 1025' through Room 69 SE

corner

containment Enter through PAL door, RWP, RP, High Rad Key
El. 995' check in with senior-RP

at desk

Containment Enter through P'L door, RUP, RP, High Rad Key
El. 1013' check in with senior RP

at desk

Containment Enter through PAL door, RWP, RP, High Rad Key
El. 1045' check in with senior RF

at desk

Containment Enter through PAL door, RWP, RP, High Rad KeyE.1. 1060' check in with senior PS.

at desk

b. Polar Crane Binoculars are Respirator required if on
t El. 1099' to recommended Polar Crane walkwayApex

FC/ST/b7A RO

Nd'.
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*

SURVEILLANCE TEST PAGE 15 0F 18 .

.
CONTAINMENT INTEGRITY INSPECTION MORK5HEET

4

g ROOM / AREA STRUCTURAL CONDITION LOCATION QCR/MWR INITIALS / CUE

!. Roon 20 . % Sices/ tux 7 Sftutrc.ust Dc7ExtcasTsaV cA:rswro. QCRI % m @ /b /tts-so
##"O ''''''"'W"'# # #" "# N C " ''^ MVRI ^$7 Sp4 /?-2hkPe e ra o ## ## '' 8 Eut 8MES,J4em, sacer/ J" **pf *M" ENGR"

#

Dwg: II405-A-5 A/DVE R ocH **

Rocs 57 s% S/6Mif/ CANT SfruC74/JJL MffoouT/QW C/SfAuGA f& QCR0 'h t*4 _ Y b' If1M* IN

M M GM. nygy N/p gyg yp.pp.po 9e o
Dwg: ]I405-A-6 ENGR q
Roon 57 M S/Cxtftcxxy STsucTML DET/Ot/7/OC&f'VfD.

/G QCRI % e=ut & /tz'-to
Upper Electrica' Ss9NE sac 7;stcAt PLATES stS/04fo /M /taWCVS QC

"

IN$A-7 ####'#

/ QCRi 4r me4 fvb /2 2* ** NHe figsvtscpy7 $yp;yygg,z pgyggjo,g,77 y, p/A Qu O
Rooa 8I e

Condensate Ser. pppgg ggg j3 gggp
Water Room HWRf ,/4 SM /N/-A,
Dwg: II405-A-8 ENGR

,
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~ TORT CAUiOUN STATION SE-ST-CONT-0001J SURVEILLANCE TEST PAGE 17 0F 18

SURVEILLANCE TEST SIONATURE TEST

All persons participating in the performance of this test shall
enter their printed name, signatura and initials below.

NAME f PRI1m girdgTilEE I.tiLIIALS
STsvEN N Ro77t/m 1dYs<o fWW SUA ,

iUM.D G. Ft.cct e L|/,$,'h#adi -5'l

$7Ehlt>b 7 5 tnh $Y' ' " b
s'1f 3A'sor Avuvn dad <] -C/1 WcAntsYy /

f4Cs, t Alctest.) y?s ,p, t- Q &4e

,% Alm 44 0 41#-

Y V 1r'N'
l / \ , Wds _ ' ' _ Q

.
.

h J

yhm
-

,

-

.-

. _ _

-

,

._

.

$

'
.

_

s.1

i
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COMMENT SHEET /CHRONOLQGICAL LOG

, ~
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SUkVEILLANCR TEST BACK SREET U
, q,

Documentation for comoletign/Postoonement
of Scheduled Surveillance Tggy,.g

b
.

[
This form is to be attached to each Surveillanca Test prior to ,:

,

test insaance and performance. (Ref. S0-G-23, Section 3.8.),

a

PROCEDURE: _ Se ST-CoMT- 0061
'

REFUELiHG
. DATE SCliEDULED

: _ _ - - -
*

; S3ZEYETUANCE TESLPOSTPONEMENT EXPLANATION

.h U M b Q A 43'16Q l _

b
t;

__

. Expected Completion Dates _ 30/4 M'00
'-
. First Line Supervisort IV /A D Mb70
s
'

h['i A copy of FC-1115, with postponement explanation and expected
completion date shall bo DEMVERED to the STA Surveillance Test

f. ~ tirop Box on the Scheduled Due Date.
j.7 4.1.2.) (Ref. So G-23, Section

1
_

e

6 F403, $t0
_

') D e Surveillance Test Completed

F.N Al%6 / KJ t L z/N)w
.

%. Pirst Line su$rvisor or' System Engineer /
-

'*""
'

,m
f.[g)g , EITZt) Signature denotes proper revie'.t in accordanco with So-G-23, [fY

p#3 7 >~)dd',Y,.', : Section 4.5.
. }g,, ez . n;s

$p[;.k,...> ~ $x q. .
.

c $.. s w., ,

$0 If f " 't.
FC-1115 form shall raw. sin attached to the Surveillance Test *'i

. < ,
.,

, > eroe.dur.. y;
f,,. ' 3 Completed Surveillance ' tests sh e
v.. .

to DELIVERED to the STA
M.

Surveillance Test Drop Box by t' s Lead Craf t.

{s-p
FC/ FORM /09(WP) ;;.

YY -

$ b$ ^:hh . o - -~i& o; - AW 5 :: A }n1?__
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ST-CONT-5 N' 1.' Q1-
..

Fort Calhoun $tAtton Unit No.1
SU3VE!LLANCE TEST

ST-CONT-5
-

Containment insoection
..

QA r.ecord Surveillance Test
TEMPORARY RETENTION Procedure

fordaTs Tt )h,04teg.ft, yy
years untiljhtf443-

Ini Sectior F. |

Due Date: _ (0-I7 7Y

Mcnth No. _@rju d t %4

1 (

_ PURPOSE,

A'q11dence of any significant strsetural1. To obtain vi T
deterioratio o(th on{ainment structure.

i OE**Mcf$5h*"h*''''"""''"'"'''"
''

a ,...;s/ r
' ' 'r

B. REFERENCES egSb
1. Technical Specifications, ,)aragrrph 3.5(1)b.

C. EQUIPMENT / MATERIAL

1. Feeler gauge,
1

2. Flashlight.

D. .PREREOUISITES
INITIALS /DATE.

*

[.. 1. Verify that the latest revision of this proceriure ' '

is being used.
.

|,

#4 ' .Np
g ST for QC

.***..*.... ******..
. s%fA

y

.;N,!*
PROCEDURE =

*
REVISION VERIFICATION

-

*f' * ,e!QC Tech. - '

_ [/.g g, p g //nURp * Master R ion No * M''' Id/ /h w .,,,Signature . . ,QC -
~ *

~*
pu Ger: m. * Date / . /a fpf **

.
/'/ . :

t..**................
.

." " ' ' , ' ' ' . .
FC/$T/04 t

"~

i,$ m.a.. w " f oic- OCT 07.198Bi et. . . -
R8 10-07-88 W I

'

r . ui%M'8#MTl,. tEI
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STECbKi?S:

% *

*

.- p

,.SMM g:

D. PREREQUISITES (Continued) INITIALS /DATE'f
, ..c ~

2.
-

Conduct a prejob briefing on this suneillance test prior ' ' '
to perfonnance of the test. Personnel responsible for 1
peifomance of the test should review the procedure to '

ensure they understand what is to be dor.e. and review ; :; i
coupleted ST-CONT-5 from previous outage. [ //p.jeff $f

'

fesp. Grtf t '1-

g,first-line 'k
rrSupervisor ]

3. The plant is ir a refueling shutdown condition. _ //[ /fs-/4.pe h

r d ath k emit has been obtained forthi,erthe and Auxiliary builfng entries. hif. //s/,gj .f;,

pYR[cogg g,_ n_ g,y,u,~ , /
3

E. PRECAUTIONS INf H J
(K 1 :1. Use nomal plant safety practices.

,

,

.

,,

m
:,.
,

: .

:
.,

4 :

n: ,
a-

k.n

|s; i!
8:' .? -

n s.

[ . ,#

e :p
N Nd

.

_

Q' .. ..;?Q

' 73f| ?
M'', ,

,;j .
v .

.h.
%; .

1- FC/ST/04 -

RB 10-07-88c. ne c .
, m')A.. i.<. . , , . . . . , , , ,

.th[55 ntsc.h d'hab'adi'.E*ehN Nk - .
, , , , , , budh 6' DIh0 fi . .:
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2617 1236 CWM.

A ST-C0KT-%3, '.-.

s .,

t ,~ 3,
'

<
. s( F. TEST PROCEDURE INITIALS /DATC ' ".,'f

'

1. Containeent inspection
s

,

Frequency: Each refueling and before the '

start of ST-CONT-7 test.

Responsibility: Quality Control / Engineering

a. Initial Conditions

,kki) Qualified individuil from Technical Services
'

' '" ,or GSE Engineering to accompany Q.C. Inspector
'In'dividual should be structrual or civil engineer.-

(2) Noti for to start of this procedure. //[' //a/N[//g'

,}~

9.C. !

b. Test Proc'edurytU

(1) Perfor- a thorough visual inspection of all
accessible exterior surfaces of the containment
structure from the locations listed below.

,

'

This inspection is to uncover evidence of
any significant structural deterioration ;

i
which may affect the containment's structural
integrity or leak tightness. I

NOTE: If there is evidence of significant
structural deterioration, measure,
sketch and describe this information
in Section C and compare the deterioration '

,

with the records of the past containment.'

inspections to determine if an increase
in the structural deterioration has occurred.

NOTE: If any evidence of significant structural .

deterioration is noted, corrective action
must be initiated.

.

I
NOTE: Any structural deterioration and resulting

i. corrective action must be reported in thej " Type A* test report. *-

.

(a) Room 57 levels 1013' and 1025'. /Ah1 //d/%g8'; qL Gc SU -3720 QC ; y.
,

&fdadt!).lo |h;,
(n Engineerjnge7 ct' wj?,.v.n e..y
's . (b) Room 59 W /tok.eed
?' Q t. Los 10 ~ ]#W QG :,ih '

& l*ll4ffY
Engineering

FC/ST/04
,

; R8 10-07-88
,

k mmad%L i c- swadrAe&M i
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' M' g

T. 9,

. :;s.g +._;,
- .N.J'. 4.#, , YU. ' . 2 62.7 .1237

e ..

4 SbCONT-5 . *
e :4,7|t*

F.1 TESTPROCEDURE(Continued) IstitAtffc hh ,,

| Roce 66 |}}m j sp.g (
w .

\ H%ktollcleri
Lngineering

(d) Outdoor on the ground level west of
/ f 0 $u* ->Room 66. Lgm 86

. GL /.of N 80 ~ 3 7L1- g
I6 af-

&%2 L'lM1tt'

s- Engineering
' /-///h(e) '/b/666!Room 20 k, loc ! ff-3?/t

*
'

Q y,

hbi-/l#[l6[tr''

Lngineering .

(f) Room 69 L% / ro t5 M
R e. l. c # $ 6 .17 2 3 y

WGf&e a lollT|tV
Eng1neertng

(g) Aux 111ary Building roof. /Ah, /,0- #s-86 -
QL. bc$ 99-3960 % %

/Grh-149tr'

Engineering,

b . c7

(h) Containment Dome. _l/hn / /0./d.d3 4

g.- 4,ca c8 -380 % .g'i
&ndt /1elle||g

, Eng1neer1ng
I (i) Room 81 /Ahl /D-%b64 -|

dc. bc!gg -H2 4 % i
.w 66f&f0-l4-er. --

Engineeringt- .'j ,
(j) The tendon tunnel, including the .

E vertical tendon end anchorage. Mn, /to.g-881,Y'

G; '&b5h ,
*

gc bg "T - (j.-]72 4-
pg

.y

(%#n2B/loln\trn:c.[''f-
e

O. . Engineer 1ng. -

'') ', ,- :.
>i
r

,-

t

f

FC/ST/04 ~7 -
h- w. . b O ! '' R8 10 07-88,u -

YNY I5L. I L 'I . . r - d n @ n r. .:Westow %#dshld, iNhN
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. -

g. 3. Eg,;c g.

y* ST. CONT.5-
.

s
p.1 TEST PROCEDURE (Continued) IMITIALSI--

@ ff$ ,. (x) Room 5
d' 4,'p g -37// 4jp

' ' ',

/JMui*It'I
. . . >..engineering
..

.

U i '** Y loc"8 h ')' || '
sfjhry //0dY-08 *

QC
,

. . >

&ffggs
Tngineering

+.

(m) Room 13 jjfyyy | /*-d? ,
4t. Loe' 3S 370 @

,

j ,"*,h'

!! $ W F | *b4\ft' Osc:z c; D 'VSy , . >:
. , ' }.Engineert og - - *-

' '?' ,, ., r i t. pp.tC.89'' ~
y Qt Lot ?

.

)
'

(o) Room 15a s no#s a
.

#- ygf.37/f
g g fjo||&| .

tngineert W
:,,.,

( (p) Room 22
h% /go.16r8% i,,3 7J7' 4c Le , g g ,yg y

|
engineertos e N(q) Room 23

e goc p gg M )Ji}v1 |t6 4 [ , .
[Qjk'

'
'

tngineertnsnft.(
(r) Roan 58 t.4r> lt M

g g jp,| H!B..b , 7
{'gg .p

Eng ineer139,(,]gg.[7i
t
i (s) Room 60 @ h '/} l

,

.

V.
c e.,c # 68 *'38f fc

-

Im
!

**_,

engtneerin936 ..

. "1.r:5.(t) Room 61 l.h&l****@;, %a
*-

1. . 46 pj yy g gy'
'.- Enginertng .- -

-

i. .

rc/sTIO. ;ggyED R8 10-07-88,
''

.. 1\,. 3 ,. n ., . css
**p.y',i{. ;;d . j ), 'Om: . .. ,.. .;gsgy. -' . .

. i^~~~^.. . war =p~-'' s ' '' ' **
~
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ST-CONT.5-6'th..1+
-;.3

,

.

0 *

. r'.
>

[ m 4.u " Es <c7 V
c.,.

fj g 'i

, _
TESTPROCEv..*(Continued) 4 oc /.2-9 06 INITIALS /DATEF.1

*

) (u) Roca 62 Q4fuk 9 n tAirr in-r 6%-- 6 ~ " 4.-y' N. ( L n , 3 , D
V. n 7
>-f

,.
; Engineering

(v) Room 65
-

4em //o-a,*B87.;
G L loc- a gl',- 3 Bil f

Engineering

L4m Ito 1m
os /dff) -3 722-

qq ?A ID|ltill.W B>Q,

Bypg(c y WW%

Roomy {fk1C[Al1b*go387+(x) % / KlN'M |i ac. . ,

% h tolls Ie r .
(2) Perfom a thorough visual inspection of

all accessible interior surfaces of the
contair.nent Ifner from the locations listed
below.

NOTE: If there is evidence of significant'

structural deterioration, measure,
p, sketch and describe this information

in Section C and compare the2
deterioration with the records ofi the past containadnt inspections

v
H. to detemine if an increase in the

.

J. tructural deterioration has occurred.
'

C.

hdTE: If an' evidence of sigdificant structural'
deterioration 1s-noted, corrective action '

must be. initiated. ~

b

e NOTE: Any. structural deterioration and resultingD., corrective. action must'be reported in the
{ " Type A" test reported.

;

h (a) Elevation 995'- /Afv> //M f6 -:
4 c. Loc # 99-372 5 %,

.., .
( ^- . .

.

HP& sitsjs$t i
. ip {,

.
,

1 J', Engineering y . Q!
.

,7~.
,

. . . . . f. t e..:e c r. ,^'l (b) Elevation 1013' 2A;rt" ' '

/h@k
S

? ~ g b e " g (f-] G fl % -) .
h & fh $ / SIM|tt' | i

.

'

Engineering

k

h''-
FC/ST/04 R8 10-07-88. .. ,

4 wt ;|- '
.,

hd% k* g,v.hl 4 ;.t 00To. tis $3 fee ~dAdw:a- 4 5 @ 'e d E M '+ 5 @,, M f
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' >a
ST-;0NT-5-7c 1|

. v .9 ,7
w, *

F.1 TESTPROCEDURE(Continued) INITIAL.5/DATE'j '..

(c) Elcyation 1045' !>nt /W* 66 '
Q C L o r 't gg-38IL hpg

.L w //0/&66:

/"el"**Uc!r I
(d) Elevation 1060' bW,

w% 4(. De$ egf, -39 0
' : .7 C% toll 4yp

.- Engineering.

,

(e) Polar Crane . /Jnr //0/6S8
'

eft Lo c # 69-3B'I 1
($f* h 1OfI4)ft
tng1neering

c. RDMRKS:

M9c- ed nie. V-ev thc4 4 5:r#,o.weJ Levet id 7

%u Tx n. WoJt,r> Jer Aucw g,%
h e m .JurJrf6 e. W e li l?A, t

adt u .a - . ~ . _ ,=.,. a.s - w w %~ :::.a.
'-

ee_ AtA t> <z cE Pebb t r A Jart* P od 04 . Lo6 <

'R & CTS @M3'I|| ntcaoc H fb % -3~17-(, A 4 t,

Mb d&sA L G.Nidm o,3 R cr eo a r $ . bv#,urot,/Ns"
b 4LkA men $A A , m-n "fE" &Srev!&u - $L U,d .f 1Mo M.n f

.8 D 's G & % rren /k ek,m,~ c / h An y ,6 7,u, a
/2cp.; <>. }/&' N

/&f/B *,

Test Completed By: E Date/ Tire /P-I'MT/ /40#
Enginetring ,

./ 46 f Date/ Tire /o-r7eB/ /(,cc

h ,4 z g & s2.-t N'i #
F

.

k

|
[*3 FC/ST/04 4 i..1 sdD R8 10-07-88.

* '

4a. , ,,
'

b . :, - f. *

. .s. u .,.
.

-; . O
. . .



I % .c . . - -. ~ . . . ..m,... . . . -. , . . .
'-

! W 12M MMUSMN.. .

BEST CD?Y SUBMITTID,I QC A 0x 88-44,#
6

i

! QDP-20
'

'

|
Appendix L

| REQUEST FOR BGINEERING EVALUATION

QiSCRIPTION:

| A irm..s o da Cas a vs A a t- E~ sste n w /lcss.n
h dw e. A . m. he 5t~ lotvr -[ 5.t/CL.hv. YL t .* 3 e.AdV/1d-

| b[ Oa e . .~ , G =ta bcdax:ww,- i; E3Da cr:an
i As sum if<c A c c epr-4sec . / h A s p ..< s Ac

, :

j /EC uo.< u bcs st N r a ra.
' '

8111N14udtvee OML L 5/s

[unu 'T5x Warc 'fr:u Cusu r ci GL. t.s. p 99-37//, 5'
-

| 31/2 -17i 3 3 7ia vi; 3b7 3 7/! 3 72 o 3 7.z i 1 7.2 1 37.:3, )?M 17.25 3724
'

- RE0VESTOR: /[ A pgg: ////9/G '

'

'

~

(F0 TO PR0ru TION BGINEERING)
| '

| IN$FECTION CRITERIA /D UPOSITION:

| TM E coot 41HMEaT .I4PE CTioN DONE P E R. ST-cont-6 JMolcATE's
i

| j W AT T4G GTRUcTuRA L iMTF4tlTY OF TME coM7AILIMENT STRUCTURE
!

I i'i NOT DEG C A CED NCC. IN JEoP M.DY. TH E Vl50AL INSpecTroNi , :

D\D INDIC ATE -xwtE HAIRLIME CCAcu9 0F- CREEP A.Up SHrJr)VA4G

_TT'P E . W1 NTE No 'TTI ,uov/ TOR c t A c.t Pv Poc A rios sg reos

; 07, 7.3 AMD WE TENDON GALLE gy CH A>J AN NUAL, Oasis AND

to t t i- cc a6 t oG R. mie 09E OF A t E - 440leAt, GA6s .;ucvLo iqE

41TJ AT10N CO NTIN0E TO DEVE LO P,,

,

IVRITTEN BY: / APPROVED BY: /* 'h -
ENGINEER DATE PRODUCTION ENGINEERING

t

i' 1K n. i ., - n
! g fl PECT C DATE I

id- /.2 -/V -/E,

| OEAD QC INSPECTOR DATE

,

9

Copy 2 Quality Control (log)

i n I. I
| . . . - - . . . . .. .. _ _

_ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ ___ _ _ . , . - , , . _ _ _ _ _
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Attackunt 12
QA Record
PERE!ENT RETDITICN

Initials / # Dat# Report No. 89f'37Il

System er co=ponent A H~ %C
,

| Doct.nent !baber: 9 M- S Title: C.curAida.AEdT n$P
Locations M t''L. Date/ Times /'NM /-

-

-

Crafts:: ant NDE INFORMAnu.i

[]0 Y[]Type of Inspection [] [] [] [] []
YT KT UTfT UT RT|1 noch. E1et. $urs.

Other: _J6 ( ) ( ) [ ] [ ] ( J ( ) ( ) ( )ICE Fire Close Hydro Laak Equtp. Person. Oper- RadReport Barrier Out Chact Cals. Qual, ability Waste
Dese ten /@NGhd m F C oW/h duGAT"* V ^t t, td h. CA -

87, d b IICl/ddP'"k\ N MJMY3b 6 MtA "p b thg 39
n) A LM'-!)' W "5 ' ) f.3BM At'.O , e>M-rt y Al E C T1 6 A L W2" Trtp

U t f|f cnw .. LJ '

-p,a,ief4 m,,t4,.m,n-,0.A
Notifted: Nasse O +' /4 W C Dates /O -/ 7-9 9 Tlme //dD
Correctivs Action: [u o~smus- Sw.a #77 sa. fwrmtry> </,//f/4f9

_ #C. les*A Fff*4/76

..

Acceptable ( )

.
| 5taten tf Requirea:

.

_ /A4/tss1. /DA'$$/
QC Inspebtor Date T!ae

k/AUMntn
,,

l'ead QC Insp ctor

f ! AM
p5upervisor/. Quality Control

.

k, %7*-
'

.__ ...___ _ _ . . .- - -
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Attactment 12
QA Record
PERMA!ENT RITENTICN

!

Initials // P Cats * #f Report No.98 37/3#

I SystcaJ or ComponentCaff.9tQ
! QC LCG
'

Docu= ant Number: s ccM-- 6 T1 tie: W r*MumT~ IJS t.
Locattent- M,6 Date/ Timer / /" ~ - ~~ ~

C,,,t m n,_ pm INFORMATL,,

(]Ob;LY (3Type of Inspectient 'I[[ ] [] [] () {l 3
VT PT MT UT/T UT RT/! Mech. Elec. Sury.

Other: [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]_

HDE Fire Close Hydro Laat Equip. Persen. Oper- Rad
Report Barrier Out Chact Cals. Qual, ability Wasta

i tient_ wre-sa or cairsatzi ar va$i.e. ,a au. e snous
1 Di M% v eMTN.YE RoaseJ& Nwd c M rpeiJutsdr WA L-t -

QW 9FdN'iled M- CS Cua 9Ft AL FRL%4 Pt? d twA+4 ed PA - t 6 - lSJFk'_M i 9 A MN f f=l /M) R tPPe t r. t. s e vc c.er;ce Jc, ,
!,- ursce,'~

1

~re''n... ||
-

a,y
,

Accaptable corrective Action Required

Nottifed: Names S k+>sts Dates in -/7- 99 T1nes lloo
Cerrective Actions ba adrwr S4waye,a 5'yo,s c eg, 4 ,( //. / ,r/4 9_f

of- tora 9A- 4/ 74,

,

.

!

}' Acceptable ( )
) ,

|
__

0 & w y(d,t/-th;
'

I

QCIntpectorG Date Tice

6([ oft h'

t'ead QC Inspector

f/Wstu
; - Supervisir - Quality Control_

|5t-

,

_ - - . _ . _ . . . . - . . _ . . . - - - . -
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QDP-20'

Atuctment 12
QA Record
PERMJ.NE!!T RITCITICN j

Initials:/ T Date/#'# N Report No.68 3'720

System or Cc=ponentCodT"F3R$,
QC 1.CG

Docu=ent Htaber: b4cM- 6 Title: CahmJacer- 1 ALP.
Location: 9 rA. M Date/Tles: /0 /I /*~ ~~ ~

Craft:: ant d4PE- l Nl- U dlNhh 3' ' ''- ' I
~~ ~

[ ] Ch[lLY [ ]Type of kspectient fT [ ] [] [] [] [] -]
VT PT NT LIT /T UT RT/I Mech. Elec. Sury.

[ [
Fire

Other: [ ] [ ] [ ] [ ] [ ] [ ] [ } [ ]! Close Hydro 1.aat Equip. Person. Oper- Rad/NDE
Repo~t Barrier Out Chact Cals. Qual. ability Wasta

Cescription:"TI E C d'4Y RA<FA est c.odGAS Fog., Co,.lWrT"
Mr.. ca4ose.o m coerc. ,ucar WAu ..
If Y.c. m ser c o L & e.1 sJ1 eAs -ryor- 64redD -rHs/ Ccwr,

dcAe2 - W M TEATtcw E. - h Ah CME RAT- COtf5ES/AtJ- -

Ph//"N: 'RcOLA J I
cv " - . . . . ,

Acesptable corrective Actica Required
Hotified: Name [#+ / SE Dates to -/7-#8 Time //do

Corrective Action: S c.mne~ V4 w.u1& Suns,s;77) YWe AbWlG '

~ / / ' '

0c tw Ar tr9- or74

I

|

| Acceptable [ ] t

| 3 -
! l Staten if Required:

/
'

\ \ u NL-., !10 tNb
| QC Inspecter Q Date Tice

0.)%) %.
L'ead QC Inspector

! Q/ u
" "ervisc/ - Quality Control !

| bo.
| |

1

;

'

l. . .
____
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00P-20"*

At%achment 12, ;
QA Record

e

PERMANENT RETENTICH '

/E Date:MI Report No.M 372/Initialar

System or ComponentM %
QC LOG

Occument Number: Gr-c W -G Title Ob/rNdur#- /M
Location: M. La | Date/ Times /

' '~

cra[tsman: Emc INFORMA?ic,j
type of Inspection: J4'() () () () () () ]1NL''( 1

YT PT NT UT/T UT RT/I Hoch. Elec. Sury.
.

,

Other [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]_

NDE Fire Close Hydro Laat Equtp. Person. Oper- Rad
Report Barrier Out Chect Cals. Qual. ability Wasta

Des . p Ob'rIMh wh9rr-nd CG ChsCh)AArJT" RL D6 >>J W NT c. _ i c 2ua w o LVc>P eoe>u oJ ALL. Ado <-wvmdut: C
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Date/ Timer _ /
*

,,
_
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PT NT UT/T UT RT/I Mech. Elec. Sury.

Other:__ y [ ] [ ] [ ] [ ] [ ] ' ] [ ] [ ]NDE Fire Close Hydro Laat Equip. /erson. Oper- RadReport Barrier Out Check Cals. Qual. ability Wasts
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. System or ComponentCd5: BLM,
QC 10G
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h (1Type of Inspection
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Initia.ls a, E28' Date:/ ## Report No.FS* 37,75
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Document Number: Sr Cee 5 Title: Cramucin 13f
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Location:Ei- 0AS Ce-JTAf evie>h" Data / Times /N. ...667- - - - -
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YT PT MT UT/T UT RT/I Hech. Elec. Sury.

[NDE
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lY Report No. N - MIni tt a.1s t Date: ,

.

Systam or Component M D
i

QC LOG '

Cocu:: ant Number: 9T: E-oM- E Title: Caarn,mear /A A
location: Mdvo4T- F t. , t o lf

Data / Time: A N/MYB //- --
- ~

Crafts =an: M t4- INr0RIT l!FI ./ ~. '

Type of Inspection: g (T) () () () () () ]VT. P NT UT/T UT AT/I Mech. Elec Sury..s<,
Other: _. K ( ] ( *' ] [ ] [ ] [ ] [ ] [ ] [ ]cy y EE Fire Close Hydro Leak Equip. Person. Oper- RadReport Barrier, out Check Cals. Qual. ability Wasta
Description: (od- t i d< p eer, oJ on d? _ log 'ec. on rasipaO (~ C Ni-AWue.tr SW% C*4 L'1 r,ea e At Psi ar Pe o o p(,40 Nau era r7.
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- M l8 Corrective Action Required
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Corrective /.ction: #-

- .

6

-

--

Acceptable 4
Staten if Required:
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O# DAT*:Y ReportNo.892 ~MInitials:

,

System or Component <%tn N L
QC L.CG
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Craitsman:._- r- INFORMATION
- ~

'
,
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Accaptable [ Corrective Action Required

d!4Notified: Name 4 Dates Time 4

Corrective Action: __
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l''I Data /, Report No. SInitt a.ls :

System or CcaponentCAX.StD41.
QC LOG

Document Number: 'ET- M -6 Title: CJ>JTNeluA;r ng
Locatien:M M .~l l Data / Times (Ch /- *' - ~

,, p INrU:Ti't!P l : L..
<

( ) ON[i.YType of Inspection: M [] [] [] [] [] ] []
VT FT NT UT/T UT RT/I Mech. Elec. Sury.

K)SE.
Other: [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]

. .Ftre i!! cst Hydro Laak Equip. Person. 0;:er- Rad
Raport' Barrier Out, Check Cals. Qual, ability Waste,
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s
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Acceptable Corrective Action Required k
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Corrective Acticn:
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Sitaten if Requirea: (*
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4A Record
PERMANE2iT E Aa.n110N

Inistals: 'I Datatf Report }io. W~'M&
,

System er Ccaporent @&#a.

Document thseber: h - c M r *=> T1tlet @'resgah Nsp

Location: Neu (oS
' Data / Times M D F-Ml' / '

i m 0R W T!Ul!Craft : _ Aos i

Type of Inspection: M (l () (l () () { ] []VT PT MT UT/T UT RT/I Mach. Elec. Sury.
Othcre .L -r [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ 1HDE Fire Close Hydro Laak Equip. Persen. Oper- Rad

7
'

Report Barrier out Chect Cals. Qual. ability Wastm

Otscription: E50e ia c A, .mJ OA remJ uedT" th1% rs) .46$ks dn ^O s <-ce:wx r e < _
o Il
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.e - s - / 3\
r.:8 e :

.,
,

,e .-w__.
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-
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Acceptatie
Corrective Action Require.r' (

Hotified: Name: A Dates A- 1 :42 e4.

Corrective Actten: A-

-

__
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Acesptable
=

~
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I Date: Report No. E E W [Initials: l
,,

System or Cenponent M @ 1
QO LOG

Docu=ent N=ber: MCoC 6 Titles b d - Irl d
_.

Locattens k-4^ - @ Data /Tirs,:L0%3$ /~ ~

% ve IMORMATION
~ ~

Cr,1t a n,

;k ( 1f (TType of Inspection: ) () () () (1
YT P NT UT/T UT RT/I Hech. Elec. Sury.

K [ ireOther: ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
NDE F Close !!ydro Laat Equip. Person. Oper- Rad
Report Barrier Out Chect Cals. Qual. ability Wasta

Description: Y604L. tOSMCT1ob bF AM.68 S Ac n/s fr| GOODCedOrr7ar)-

MOTN: CentrNA)MadT'sJNu- PGAnMLY CoVGB@ HYN& cut-/rE. 7 672. .4dr3 - C4&amr?od H F M a LC -
=
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_

_

l.cceptable Correctiv Action Raquired
Notified: Name Data: A T's:e e M ?,

.

CorrectiYe ActiCn: ! /8-
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- - - =
;

Acceptx51e( g. j
Staten if Required: '

'
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.QC Inspector J Date Time '
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-

Lead QC Ins ector
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h

.. ,
'

- *~ ''%
_ _



c ,- ~ ^ ~~

I' S g.5 T cos/1- m f2617 126'4-(. 00P.20
Attactment 12
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PERMANENT RETENTION

! Initia1sil D8 ta.T Report Ho b S N M

System or Claponent ChlT~ AlD4
QC LCG

Occ=::ent Number: _9- Ccdr - 5 Title: Cear,4,sur n imm*J

Lccation: -CMM A ALLEOt'
Date/ Time:IM.*t7-E8 /.- . .

- .-

q : .1. .. . .;i .I.a e,

ONL/Type of Inspection: () () {] [] () () {] []FT MT UT/T UT RT/3, Mech. Elec. Sury.
Other: W( 1 ( ) ( 1 C 1 ( ) ( ) ( 1 C1,

NDE F,1ra
- Repc,iT9arrier ,Closh

Hydro Leak Et;uip. Persra. Oper- Rad
es

-
'06t Check Cals. Qua). abllity Wasta.v s.. , , , .; s :
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Acceptablef) Corrective Action Required
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Initials: Date# ~
: Report No. 8 6 - D 1

- System or Caponent M i ff N .1

QC LOG
'

Document Number: ST-CodT - S Title GJmduedr idsp,

locations. . AV4 M$ /143D

Crtftsman: Pa doc _.-

Type of Inspection: f () [] [] [] []
PT trT RT/I Mech. Elec. SLry.

Other: [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
ICE Fire Close Hydro Leak Equip. Person. Oper- Rad
Report Barrier Out Check Cals. Qual. ability Waste
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N'Acceptable [ L Corrective Action Required
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Acceptable d q
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d[! @ FORT CALHOUN STATION
' , 'FC-62 -

"ie GEN'RAL FORM R4 ISSUED 06-01-89;
,,:

,-Q.,; , ({h;. PAGE 1 OF'3
-

TANK ENTRY PERMIT Oj [?f.

SQ,A. A prejob briefing has been conducted SIGN OFF/DATE ' j;
in accordance with Standing order 90C--4 5 step 1. 6.2. Standing Order C-41 T4has been reviewed by the '*ob

_ 84foreman / supervisor. Attac'hment A is SMO / CON "
"

completed.
4

B. Flush tank as required to achieve as
low as reasonably achievable
exposure. (N/A if not applicable.) d'a / N~b0

h "II-70
.

.

C. Pump or drain tank to the lowest <

practical level. (N/A if not /A <
applienble.)

.,,

D. Tag out the tank to be entered.
!

Tank Humber bb%nt, b9 b
,

Tag Num.er- / O~h70

E. Remove the manway cover from th7 /
tank. j

E. Sample the atmosphere of the tank to '

ensure that combustible gases ara g /less than 10% sud oxygen is 19.5% or /M / MW80
greater.

.
Chem

NOTE: Another Tank Entry Permit
shall be filled out if the
atmospheric conditions of the tank
may have changed (i.e., welding in
tank or the tank has been closed and
re-openr,d). 2[2tl90 '

,

Combustible cases OO 0.* 7o%
Oxygen a 1. O

.. __t cR),}X
$This Tank gtry Pe it expires after f

G.,

r- -

4,I H. Constant oxygen and/or combustible YES jp gas monitoring (during personnel i'-

entries) is required. / Mdo j
y

Cher. ';*-

i
I. Forced ventilation is recommende@ or / d

entry. (Circle one). Yes / No L- 'E fd

FC/ FORM /10

ORIGINALh.
*

w
i.. .
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| M GENERAL FORM R4 ISSUED 06-01-89 .N',',

dPAGE 2 OF 3 * '*!77 - -

. ,g
J. R.P. samples the contents in the ? aN OFP/DATE.

^

? tank, survey the tank and record the'; result. (N/h if not required). 's"
#

Contents MA
kSurveys * 4h M /Mb J

G44. [0 *
'

4 g

K. Obtain a Radiation Work Permit for i
entry tf the tank. (NR if not
required).

RWP No.. D tn G09*A OM / AMDM*

R.P.
_

'

L. Assign an individual to be the
station watch outside the tank to

i. render assistance to the individual
entering the tank. Individual
assignvi has located the nearest
caitronics in order to have direct
communication with the control roo:a
in case of an emergency. This

individual shall maintain p/ersonnelaccountability and have (-
verbal line of sight) contact
with personnel working inside of the 888 /8*22~9h.

tank. (Job foreman / supervisor vill,

$
_ determine contact requirements.).

,
'

M. Post Tank Entry Permit at access to S O
tank. /ai

it

.

b.

:
,

'

i

t

j'

R' ' ?. -

,

'

ah' ,k i

y '*i
TV

,
.s 1

M" =

$g
j'

$
.

FC/FORH/10
ORIGINAL,
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FCRT CALHOUN STATION"

GENERAL FORM FC-62
R4 ISSUED 06-01-89 .-

PAGE 3 OF 3.

''-
ATTACHMENT A '

Tank Number % h4 7
Briefing was conducted by Y //8 / 2~ 2'? '.

. Signature Time Date ;

i
Personnel Briefed:

|
Print Name Sicnature Date

jfEVEd 30W/24 .) 4 $ |~SE*$e

t' An/ Ass r1$slfriv dm A'/W ._ 2.-t2-ts
G s c A. l l M Cak ca 1 90v

=

--

**
If additional personnel were briefed at a later date,
annotate person who performed briefing in remarks section.
Ensure the person performing the briefings as reviewedh step B of this tank entry permit.

Remarks: /M&2k' CON /tfr2*D GM E*EE*.90 - SM8
,

*

-
,

%

i

$

$

f.-
%

i4

b
,'

\ ;

i

h
Ft./ ORM/10 ,

-,.

|1
..-

ORIGINA!. .T

' .r - . , , . . ' . . gd(*
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ENCLOSURE 5-

HVAC DESIGN BASIS VS ASCM
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COMPARISUt1 OP llVAC DESIGtJ CRITERIA

CRITERIA: DESIGt1 BASIS ASCM"

Restraint Spacing 8'-0" Limited by Stress

Seismic Acceleration Per approptiate FRS
Rigid H=0.3119, V=0.1299 based on calculated

tJon- r ig i d USAR Spectra frequency

tJormal Allowables 1.0* Working Stress 1.0* Working Stress

Upset (OBE) Allowables 1.33* Normal 1 . 0 *ti o r m a l

Emergency Allowables FJo t Defined 1 . 3 3 * tJ o r m a 1

Paulted (SSE) Allowables
Cold Formed O.9* Yield 1.60*tlorma1
Hot Rolled 0.9*Yleld 1.0* Yield

Seismic Loads Horiz + Vert SRSS(J., Y, Z)

" Comparison is for Qualification by " Analysis" method only since other methods in ASCM are
not addressed by Design Basis.


