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|
Objective

The anchorage for the Letdown Heat Exchanger, CH-7, is an outlier according to GIP (ref.1)
screening guidelines. The objective of this calculation is to resolve the heat exchanger's A-46
outlier issue, by means of conventional engineering calculations.

Analytical Approach

The heat exchanger is supported on two saddle. The saddles are anchored into concrete piers
by 2 - 7/8 J-Bolts per saddle and one of the saddles' base plate is anchored by slotted holes in
the longitudinal direction of the tank. Hence, the critical anchorage will be at the saddle with-out
the slotted holes, i.e. the fixed end saddle.

The outlier will be resolved by comparing the anchorage capacity to the demand. The capacity
consists of anchor bolt and saddle stress allowables. The anchor bolt allowables are subject to
reduction factors due to concrete embedment, edge distance and strength.

The demand consists of nozzle loads due to operating conditions, thermal and seismic loading,
in addition to the heat exchanger's seismic inertia loads. These loads will be transferred to the
fixed end base plate and summed up. First, the seismic loads will be summed by using the
SRSS method and, then added to the dead loads.

The spectral accelerations used to calculate the heat exchanger's seismic inertia loads in the
analysis is 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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Summary
|

The calculation that follows resolved the A-46 outlier issue for the Letdown Heat Exchanger,
CH-7. The anchor bolt allowable was derived through the use of plain bar bond strength and
shear cone capacity, including the available pier reinforcement. Then, by using a yield line |
analysis method, the saddle base plate capacity was found to exceed the anchor bolt tensile

|
allowable, hence the tensile allowable is governed by the base plate. |

The calculation shows the heat exchanger's fundamental frequency within the rigid range,
hence, the 5% floor response spectral acceleration is used. Following the demand calculation
on the critical bolt, the bilinear formulation for shear-tension interaction was used and the
anchor bolt was found to be adequate.

Finally, the saddle stresses were checked and the saddle were also found adequate. Hence,
the heat exchanger's anchorage meets the A-46 requirements set forth by the GIP (ref.1) by a
margin of 1.3, hence, the outlier issue is resolved.
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Date September 16, 1993

| Author: R. E. Lewis, P.E.
Subject:

Design Compressive Strength of Concrete at Ft. Calhoun
! References:
} 1) Design Basis Document Containment, SDB-CONT-501, Rev. 5.

; 2) Design , Basis Document Auxiliary Building, SDB-AUX-502,Rev. 5,

1

j
As identified in the attached excerpts from Ref. 1 & 2, the normal i; weight concrete (designated as Class B), used throughout |; Containment and the Auxiliary Building, was required to have a{ minimum 28 day compressive strength of 4000 psi. Nearly all! concrete anchorages are developed in this concrete.I

I Heavy weight concrete
shielding walls, was requ(designated

!

as Class C), used for some! '

ired to have a minimum 28 day compressive'
strength of 3000, pai. Some anchorage may be installed in thisConcrete.

Class A concrete; used in the Containment shell, was required to
have a minimaum 28 day compressive strength of 5000 poi. Only a fewanchors are installed in this concrete.

Concrete floors. are generally covered by a 2" topping of
weight concrete, sloped toward floor drains, having a tested-light

average 28 day strength of over 4000 psi.'

_
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Containment |
; Ft. Calhoun Station SDED CONT-501

Ortha Public Power District Section 4
4 .

1

4.0
DESIGN REQUIRDENTS

;

\
'.1

SYSTDi DESIGN REQUIRDENTS:

6 1.1
. System General Desien Recuir s eiits
1 6 1.1.1 Layout RequirementsI

The containment
,

i
structure leyout smist include provisions to permitaccess

to system components for maintenance, repair. refuelingoperation,
,

. andi

3 Openings
in the interior concrete walls and floors must be provided;

and grating
used where possible, without reducing the necessary3 shielding. to allow depressuritation of all compartments in orderto stinimize differential

Design Basis Accidentpressure across the walls and floors dueto a
(DRA) (Ref. 1.2. Supplement 2. Question

!
10.1). i'

.

14.1.1.2
Environmental Conditions i

,

The containment structure. ircluding access openings and

,

|
Penetrations. and any necessary contata=*at heat renoval systemsshall

be designed so that the containment structure can accommodatewithout,

exceeding the design leakage rate the pressures and.

! temperatures resulting from the largest credible energy release -following a loss-of-coolant accident (LOCA). including a
;

considerable margin for effects from metal-water or other chemicald

reactions
core cooling systems (Ref. 2 1. Criterion 49).that could occur as a consequence of failure of emergency

;

I

; 4 1.1.3 Material Requirements

| The
requirements for structural materials used in the design of the| contaisusent

structure are specified below. These requirements mustj

be used when evaluating the effects of modifications on thej existing containment structure.
) E Concrete
1

i
' concrete used

in the containment structure is of three
classifications. Class A. Class B. and Class C.
Class A Cenerete

must be used in the containment structure
-

shall
which comprisee the cylindrical vall, spherical dame, andthe: portion

of the foundation ast beneath the containmentstructure.
Class A concrete must have a minisstas 28 day

conspressive strength of 5.000 psi (Ref. 5.1. Page H2-4) .

.
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Containment * ;'

Ft. Calhoua Station SD8D-CONT. Sol
\

j
Coaha Public Power District Section 4i

!

!

} Class a concrete
must be used for structures within the

-

{
containment structure and the access gallery beneath thecontainment foundation mat. Class B concrete must have a

;

minimum 28 day compressive strength of 4.000 psi (Ref. 5.1. '

,

: ;

i
Page H2 4).

.

g class e
! concrete _ be used in localised portions of themust.

containment structure where special shielding provisions are i
| required.

Class C concrete anst have a minimum 28 day.

compressive strength of 3.000 poi and a density of not less;

than 225 pounds per cubic foot (Ref. 3.1. Page M1-10) Forj
locations of type C concrete see PLDSD-NU-63. Personneli Protection.

! E Reinforcing Steel
!
i

( Reinforcing steel in the portion of the mat beneath thecontainment 4

yield strength of 60.000 psi. structure shall conform to ASTM A432 with a minimum
;

3
|i

t

{ Reinforcing steel in the balance of the structure must be
intermediate grade deformed bars conforming to ASTM A13 with a!

minissa yield strength of 40.000 poi (Ref. 5.1. Page N31).'

;
E Velding of Reinforcing Steel |L

,

; Mechanical
butt splices (other than lapped) must be provided by.3 mesas of the Cadweld! process employing 'T* series connectorsdesigned to develop the specified tensile strength of the'

reinforcing steel. No individual splice shall have less than
its percent of the mintamia yield strength of the bar beingi

spliced (Ref. 3.1. Pages 53-1 and H3-2).
i

5 Structural Steel Members
4

Structural steel shapes and plates most conform to ASD1 A36
with a minimum yield strength of 36.000 psi (Ref. 3.1. Page57-2).

E Welding of Structural Steel

The
elding of structural steel must be in compliance with AIsc'T .testion for Design. Fabrication and Erection of< cal Steel Buildings" and AWS D1.0 40. ' Standard Code for. .ad Gas Welding in Building Construction (Ref. 5.1. Page,J .

.
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I CHARA PUBLIC POWER DISTRICT,

FT. CALHOUN STATIdN
1

!

i ' DESIGN BASIS DoctMENT
AUXILIARY BUILDING

!

e

!. DOCUMENT NtMBER
.

.

SD5D-ADI-502:
i

| R etri cion 5
j SEPTEMBER 1993 .
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i *

Analliary Building ' ,

Pt. Calhoun Station SDRD-ADR-502
'

,

Omaha Public Power District Section 4
3

i
'

;

4.1.1.3 iMaterial Requirements
s

The requirements for structural materials usedi

design of the auxiliary building are specified below. in the originali
1

:

These requirements must be used when|
modifications on the existing auxiliary building structure. evaluating the effects of :

'

Concrete

; Normal weight concrete
(designated as class B) must have a 28 dayj compressive strength of
4000 psi. Heavy concrete (designated as; class C)

density of 225 pcf (Ref. 5.1. Section * Concrete").must have'a 24 day compressive strength of 30C0 psi and a
i
;

i

Welding of Structural Steel

The welding of structural steel must be in compliance with AWS{ D1.0-40
Standard Code for Arc and Gas Welding in Buildingi

Construction (Ref. 5.1. Section ' Structural Steel').3

i

Welding of Reinforcing Steel
4

;

Hochanical buttsplicts (other than lapped) must be provided byi
'

means of the Cadseld process employing *T* series connectorsdesigned to develop the specified tensile strength of thei reinforcing steel.'
No individual splice shall have less than 125 ,j percent of the minimamm

yield ' strength of the bar being splicedj
(Ref. 3.1, Section " Reinforcing Steel'). .

Reinforcing Steel

Reinforcing steel,

in the auxiliary building mat and superstructure1 unist be intermediate grade deforssed bars with;

strength of 40,000 poi (Ref. 5.1. Section * Reinforcing Steel").a minf=== yieldi
2

Structural $ teel Members
i *

!

sttuctural steel shapes and plates must have a minimum yieldi
strength of 36.000 poi (Ref. 5.1. Section ' Structural Steel *).

{ Structural Steel Bolting
.

.

All field connections
.

seast be made with high-strength steel boltsj in friction
: 6.02). type connections (Ref. 5.1. Section * Structural Steel *

Spent Fuel Pool Liner !
'
i

The spent fuel pool liner material must be compatible with the
;

requirements of 3DSD-AC-EFF-102
i

cooling. Spent Fuel Storage and Fuel Fool |
i
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