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2. Is the calculation objective stated? Was o
this achieved?
3. Are inputs correctly selected and incor- w’

porated into the analysis?

4. Have inputs and/or assumptions which require
confirmation at a later data, been identified
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calculation body? :

B, Are the applicable codes, standards,
regulatory requirements, and other references
including issue and addenda identified such
that they are traceable to source document?

6. Was an appropriate calculation method used? %
Was the basic theory appropriate?

r Have assumptions been noted and justified? v

8. Are the calculations free of arithmetic v
errors?

9. Is the calculation consistent with the v
design basis requirements?

10. Is the conclusion stated? v

11. Is the calculation legible and suitable for " 4
microfilming?
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such that the analysis is understandable to
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Are the results reasonable and do they
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Objective

The anchorage for the Component Cooling Heat Exchangers, AC-1C and AC-1D, were outliers
according to the GIP (ref 1) screening guidelines. The first objective of this calculation is to
resolve the tank's A-46 outlier issue, by means of conventional engineering calculations.

Also, the Seismic Review Team (SRT) performed an on site inspection of the tanks and judged
that the HCLPFg, is governed by the tank's supporting system. Hence, this calculation will
document a detailed anchorage HCLPF, for the tank and propose a possible soluticn to attain
a 0.3G HCLPF, if necessary

Analytical Approach

Since, both tanks, AC-1C and AC-1D, are identical and the nozzle loads for AC-1D are slightly
larger, the anchorage of tank AC-1D will be analyzed. Hence, the anchorage of tank AC-1C will
be enveloped by this calculation

The tank HCLPF g, will be calculated by computing the factor required to scale the seismic loads
to the upper limit of the anchorage capacity. Then, this factor will be muitiplied by the design
basis earthquake peak ground acceleration (i.e. 0.17G), thus yielding the tank's HCLPFg, .

The spectral accelerations used in the both the outlier resolution and HCLPF g, analysis are as
computed in reference 5 Also, the concrete used for anchorage has a minimum 28 day
compressive capacity of 4000 psi according to reference 6
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Sensitivity Analysis of Results

The calculation that follows resolved the A-46 outlier issue and attained a HCLPF,, of 0.22G.
The sensitivity analysis will examine the various factors of conservatism in the calculation and
the possible effect these factors will have on the result. The two main fastors which will be
considered are the applied loads and support allowables

There are two type of loads which were considered, nozzle loads and inertial loads. Since, the
load were summed by the SRSS method. the nozzle load only make up 10% of the total applied
load. Hence, if the nozzle load were corrected the impact on the result would be minimal,
therefore, not worth looking into

The inertial loads are derived from the heat exchanger's weight and spectral acceleration.
Since, the equipment is a heat exchanger it is probably constantly full, therefore, the wet weight
provided by the manufacturer is pretty accurate. As for the spectral acceleration, since, the
acceleration is a function of the fundamental frequency and tank's frequency is within the rigid
range, therefore, a refined frequency calculation will not have a significant impact on the results.

Since, there is no significant conservatism in the applied loads, cons.der the other factor, the
calculated support allowables. The limiting factors in the support system are concrete for
tension and anchor bolts for shear. The tension allowable may be increase by about 40% (an
additional 12D for embedment) according to the British Code. if the 90° hook is considered (ref.
11). This 40% increase in the tension allowable will increase “x" to 1.35 (page 27 of this
calculation) and give the tank a HCLPF g, of 0.23, hence, it is no significant increase.

The shear allowable is governed by the steel bolt, therefore, it can not be significantly

increased. Hence, it is safe to conclude that there is no significant conservatism, in this
calculation, that will have a measurable impact on the results

Summary

As stated in the Sensitivity Analysis of Result, the calculation that follows resolved the A-46
outlier issue and attained a HCLPFg, of 0.22G for tanks AC-1C and AC-1D. Also, the sensitivity
analysis showed that there is no significant conservatism, in the calculation, that would impact
the results. This calculation proposes a possible modification to the fixed end saddle of tanks
AC-1C and AC-1D, which will provide both tanks with an anchorage HCLPF,, of at least 0.3G.
(see page 37 of this calculation).
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Subject: Dpesign Compressive Strength of Concrete at Ft. Calhoun

References:
1) Design Basis Document Containment, SDB-~CONT-501, Rev. §

2) Design Basis Document Auxiliary Building, SCB-AUX~-%502,
Rev. §

A identified in the attached excerpts from Ref. 1 & 2, the normal
weight concrete (designated as Class B), wused throughout
Containment and the Auxiliary Building, was required to have a
minimum 28 day compressive strangth of 4000 pedi. Nearly all
concrete anchorages are developed in this concrete.

Hea weight concrete (designated as Class C), used for some
shielding walls, was required to have a minimum 28 day compressive
strength of 3000 psi. Some anchorage may be installed in thies
concrete.

Class A concrete, used in the Containment shell, was required to
have a minimum 28 day compreesive strength of 5000 psi. Only a few
anchors are installed in this concrete.

Concrete floors are genexally covered ?‘ & 2% topping of light
weight concrete, sloped toward floor ains, having a tested
average 28 day strength of over 4000 psi.
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Ft. Calhoua Station Section 4

Omaha Public Power Districse

6.1
€,1.1

¢€.1.1.1

$.2.1.2

€.1.1.3

GN R

SYSTEM DESIGN REQUIREMENTS

mmumm;mgu

Layout Requirements

The containment ftructure layout sust include provisions to permit
ACCES? o system components for maintenance, repair. refueling, and
operstion.

Openings in the interior concrete walls and floors must be provided
and grating used where possible, without reducing the necessary
shielding, to allow depressurization of all compartments in order
to minimize cifferentis) pressure across the walls and floors due
t0 & Deeign Basis Accident (DBA) (Ref. 1.2, Supplement 2. Question
10.1).

Environmental Cond itions

The conteinment Structure. imcluding access openings and
penetrations, and any necessary containment heat removal systems
shall be designed so that the coantainment structure can sccommodate
vithout  exceeding the design leakage rate the pressures and
temperatures fesulting from the largest credible energy release
toum & loss-of-coolant accident  (LOCA), including a
considerable wmergin for effects from metal-water or other chemicsl
reactions that could occur as a consequence of failure of emergency
core cooling systems (Ref. 2.1, Criterion 49).

Material Requirements

The requirements for structural saterials used in the design of the
contaimment structure sre specified belowv. These requirements must
be used when evaluating the effects of modifications on the
existing containment structure.

# Coacrete

Concrets used in the containment structure ¢ of three
classifications, Class A, Class B, end Clase C,

Llazs A Concrets - must be used in the containment structure
shell which comprises the cylindrical wall, spherical dome, and
the portion of the foundation mat beneath the containment
structure. Class A concrete must have & minimum 28 day
Compressive surengeh of 5,000 pei (Ref. 5.1, Page H2-4),

1l of 27
Revision: 2
Date: 1/92
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-~ mEUsSt Dbe used for Structures within the
containment structure and the access gallery beneath the
containment foundation oetc. Class B concrete must have a

minioum 28 day compressive strength of 4,000 psi (Ref. 3.1,
Page H2.4),

= @ust be used in localized portions of the
containment Structure where special shielding provisions are
required. Class C concrete Tust have & minimum 28 day
compressive strengeth of 3,000 pPei and & deneity of not less
then 225 pounds per cubic foot (Ref. S5.1, Page H2-10) For

locations of typ¢e C concrete see PLDED-NU-63, Personnel
Protectien,

[ ] Reinforcing Steel

Reinforcing steel in the portion of the Pat Dbeneath the
containment stryucture shall conform to ASTM A¢32 with & minimum
vield strength of 60,000 psi.

Reinforcing steel in the balance of the structure must be
intermediate grade deformed bars conforming to ASTM AlS with &
minimm yield strength of 40,000 pei (Ref. 5.1, Page H3.1).

3 Welding of Reinforcing Steel

Mechanical bute splices (other than lapped) must be provided by
Beans of the Cadweld process employing *T* series comnectors
denigned o develop the specified censile strength of the
reinforcing steel, No individual splice shall have less than
125 percent of che minisum yield strength of the bar being
$pliced (Ref. 5.1. Pages H3.1 and H3-2).

§ Structural Steel Members

Structural steel shapes and plates must conform to ASTM Al6
vith & minimum yiel¢ ftrength of 36,000 psi (Ref. 3.1, Fage

B Velding of Structural Steel

The velding of structural steel must be in compliance with AlSC
‘Specification for Design, Fabrication and Erection of
Structural Steel Buildings* and AwS D1.0-40, *Standard Code for

Are and Gas Welding in Building Comstruction (Ref. 5.1, Page
K7.2).

2 of 27
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Building ‘ SDRD-AUX-$02
Ft. Calhoun Statiom Section 4

Omabs Public Power Diserice

4.1.1.3 Materisl Requirements

The requiremeats for ftructural materials used in the origiral
design of the auxiliary building are specified below.

These requirements mUst be used when evaluating the effects of
Bodifications on the existing auxiliary building structure.

Concrete

Normal weight concrete (designated as class B) must bave a 28 day
Compressive strength of 4000 pei. Heavy concrete (designated as
cless C€) must have s 28 day compressive strength of 3000 pai and e
density of 225 pef (Ref. S.1, Section ‘Concrete*),

Welding of Structursl Steel

The welding of Structural steel must be in compliance with aAws
D1.0-40, Standard Code for Arc end Gas Welding in Building
Construction (Ref. 5.1, Section *Structural Steel").

Welding of Reinforcing Steel

Mechanical butteplices (other than lapped) muct be provided by
means of the Cadweld Process employing °*T* geries connectors
designed to develop the specified tensile strength of the
reinforcing steel. No ind{vidual splice shall bave less than 125
percent of the minimum yield strength of the bar being spliced
(Ref. 5.1, Section "Reinforcing Steel®).

Reinforcing Steel

Reinforcing steel in the auxiliary building met and superstructure
must be intermediate gracde deformed bars with minimum yield
strength of 40,000 P*i (Ref. 5.1, Section ‘Reinforcing Steel®).

Structural Steel Members

Structural gteel shapes and plates BUst have & @inimum yield
Strength of 36,000 psi (Ref. 3.1, Section *Structural Steel*).

Structural Steel Bolting

All field connectioas must be made with high-strength steel bolts

in friction type connections (Ref, 5.1, Section *Structural Steel®
“oz)o

Spent Fuel Pool Liner

The spent fyel Pool liner material wust be compatible with the
requirements of SDBD-AC-5¥P.102, Spent Fuel Storage and Fuel Pool
Cooling.
2 of 11
Revision: 1
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