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1.0

2.0

Y OF CAL ATI R KWALLN

EURPOSE

The motor control centers MCC-4A2 and MCC-3C2 are located at elevation 1007'-0" adjacent to
Block Wall No. 9. The portion of Wall No. 9 which may potentially interact with the motor
control centers during a seismic event extends from about 12’ east of row line Q to about 12’
west of row line Q (see Figures 1 & 2). The purpose of this report is to summarize the evaluation
for this portion of the Wall No. 9. This summary is prepared by extracting relevant information
from the original Calculation No  $775305A, which includes original evaluations for several block
walls, including Wall No. 9, which were performed in response to Generic Letter GL 80-11.

PHYSICAL DESCRIPTION OF THE WALL

As shown in Figure-1, Wall No. 9 runs east west and it starts from row line C and continues west
1o sbout 12’ west of row line Q. It is located sbout 13 south of column line 8a. The wall is 6”
thick and extends vertically from floor at elevation 1007'-0" to the bottom of slab at elevation
1025°-0". For a small portion of the wall, at 6'-8" sbove the floor level, 2'-8" of the wall height
is reduced in thickness to 4” and a structural facing tile is constructed to fill the 2” gap. This
arrangement runs for only 11°-2", starting at gbout 2’ east of row line Q and extending toward

row line P. Figure-S shows the cross section of the wall within this zone.

As a result of LE. Bulletin No. 80-11, Wall No. 9 was reinforced along with several other block
walls in the area. The reinforcement included the installation of two W10 x 60 lateral supports
which are attached to the wall, to the ceiling, and to the reinforced concrete wall on column line
7a Figures 2 through 4 show the plan and details of the reinforcement  In addition, the top of
the wall is anchored to the slab above using 3"x3" angle and expansion anchors

10f10
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CALCULATION SUMMARY

The portion of the Wall No. 9 which is adjacent to the motor control centers was analysed in
calculation $775305A, using two different analytical models. The portion of the wall between
wall No. 10 and row line Q was analysed as one way glab in the horizontal direction. The portion
of the wall between row lines P and Q was analysed using a finite element model. The details of

these analyses are summarized below.

31

A

m? ®
0

Pan of the Wall West of Row Q

The wall west of row line Q was analysed conservatively as a slab with single span and

simple support condition.
Maximum horizontal span = 8°-0"=96" (see Figure 2)
Moment of Inertia of the block wall:

[ Caed
T

" /5% 4‘+

1s625(s625) 12625(3629)’
12 12

I =

= 181.5 in* per 16" length of wall

= 11:29 121362 in* per R length of wall

Modulus of Elasticity, E = 2.5 x 10° psi (based on ACI 531-79, “Building Code
Reguirements for Concrete Masonry Structures,” Table 10.1)

Weight of wall per square foot of the block wall

20f10



'

ARGENTELUNDY 23V11 1D:312-269-3753 AUG 07°'96 16:51 No.011 P.0OS

_[2(15625+3625) + 3625)x1" 12
et 144 ¥ 125 pd * 5z

Adding mortar weight, conservatively assume W, as 30.3 psf.
Additional § psf is assumed for wall attachments:
W, =303+ 5=353psf

= 2808 psf

Column added for latera! reinforcement is W 10x60 (see Figures 2 through 4)

344 in*

60 Ib/ft = 5 Ib/in

B - 29 x 10° psi

5 - 13'-3" = 159" (see Figures 3 and 4)

s 5
n o

Erequency of Wall and W-Section

Wall:

f. =355

E o Vi
3“”] : (simply supported beam)

L swet
; %

384 x 25x10° x 1362

5:3—5—'2196‘
12

1, =355

L
fe=363cps

W_ Section:
384K, s
f, = 355| —'3
ELAN
W,=353x8 +60=3424 Ib/ fi =00285k /in

£, =358 384 x 29000 x 344 5
7T s x-0285(159)
f, = 2302 cps

Jof 10
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System frequency determination:
Use Dunkerley's equation:

S TS 5
AR
} 1
+
2302°  36%

= 194 cps

S Nl- -

Wall Siress Computation

The ground response spectra (Fig. F-2 of Appendix F of the UFSAR) gives an
acceleration of 0.17g for frequency of 19.4 cps. Per Figure F-29 of the same appendix
amplification factor at elevation 1020" of the Auxiliary Building can be calculated as:

0257
5 w— 1812
J. 017

Conservatively, a value of 0.2g was used for horizontal ground SSE acceleration. Using

that,
@y = 1512 x02g =03024g will be used to qualify the wall as shown below.

W, = 03024 x 353 =107 psf / foot

For the portion of the wall under consideration, the moment and bending stress are shown
below:

07 x 8

M, = - 856 Ib- fi | foot

% »12 x856x5625/2
1362

A = 212 psi

40f10
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The compressive strength (fm’) of the mortar was determined from onsite test to be
2551 psi, therefore, based on Table 10-1 of ACI 5312-79, an allowable stress of

l.OJ:/? = 10J2551 = 50 psi is used for normal conditions and 1.5(50) = 75 psi is used
for SSE conditions.

The 1.C. for the 8 span of the wall is 1.c.-3;"s—2=o.2:.

The above calculation summary shows that the portion of wall No. 9 west of Row Q is
sdequate under SSE conditions and the margin is } »g = 3.57

Part of the Wall Between Rows P and O

The wall plan view and cross section through the portion with the tile facing are shown in
Figure 5. Figure 6 shows the wall elevation including the part covered with tile, the door
openings, and the perpendicular walls

In Calculation S775305A, & finite element model was used to model this part of the wall. In this
mode! the walls perpendicular to Wall No. 9 were modeled as lateral truss members. The truss
members were limited to & height of 9'-4” which is the actual height of thes ulls (all walls north
of Wall No 9) The WF10x 60 columns were ot included in this model. The four sides of the
model were considered as simply supported. This consideration is justified since the bottom of
the wall is embedded in the 2" concrete finish and the top of the wall is anchored to the slab above
by 3" x 3" angle anchored to the wall and the slab. In addition, the model included the two doo!
openings and another opening for a tray passing through the wall. Figures 7 and 8 show the truss
and plate element details of the finite element model The frequency analysis of this model
resulted in a natural frequency of 2008cps . This frequency is comparable to the combined

frequency (f ;= 19 4 cps) calculated in section 3.1 above

Sof 10
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Mement of Ingriia of wall with tile facing
J T S SN S SN
€ o

Block

= .,.“3 A
) .
-*' 1\\ ANDNAN \\\ \\‘L"'f

= mortar

L 2 oy
> 1 5’/"{,//7/*/// (]
F r77?7"77¥7‘7 ZTITZTZE >, Tile

Ths ratio of the elastic modulus between the block and the tile was considered 10 be:

2x10°

Tl P IO‘ = 1818

C alculate centroid of the composite section:

Area(A) Digtance to Top (v) Ay
0.75x12=9 078 3375
2
075x12=9 chis. M am 29250
2
56 12=43%6 3625 + 26+ 2 = 4205 18.319
1818 2
66 L 12-43%6 3625+ 254+ 3% 66+ 44=5308 11
1818 2
§x12 =30
" 3625 + -2;-375 1128
Towal 29712 85.305
g 88305
29712

60of 10
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Y, = 5635" - 287" = 2768"

B .
I=2x '2;'2'75 + 9(2,37 - 77’) +9(287-329)" + 25x12(375 - 287)’
66 66 2
o x12(375+433-287) + ——x12(375+ 66+ 44 + 33-287
i1 1T e 328y « et )
= 94.083 in* / foot

Block wall section modulus, S, = 9;():3

=328in’/ foot

Tile section modulus,

94083

S, & ——— x 1818
2768

= 619in’/ foot
= 62in’ / foot

The allowsble stress in the block perpendicular to the bed joints was considered as
25psi x 13 = 325psi . The 25psi is obtained as half the allowable for the parallel to the bed joints

based on Table 10.1 of ACI 531-79, and the 1.3 is an SSE increase factor.
The maximum design moments in the 6" block wall obtained from the finite element analysis were:
. M,, = 635 in-Ib/foot

. M. = 913 in.Ib/foot
. M,, = 399 in-Ib/foot

70f 10
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Conservatively add My, to Mg and My, to obtain the design moments in horizontal and vertical
directions, respectively:

M, = My + Mgy = 913 + 399 = 1312 in-Ib/foot
M. = M,y + My, = 635 + 399 = 1034

Then, for the direction parallel to the bed joint.

1312 x 5625 :
625 _ 291 psi (75 psi SSE allowable
1362 x 2 PRLTR P S0 A

=

and, in the direction perpendicular to the bed joint:

1034 x 5625 . .
A e 21 4 325 psi SSE allowabl
S 1362x2 ik e )

The maximum design moments in the composite portion of the block wall computed using the
finite element analysis were:
- M,, = 627 in-Ib/foot
N My = 872 in-Ib/foot
* M,, = 130 in-Ib/foot

M, = (M + Myy) = (872 + 130) = 1002 in-Ib/foot
M, = (My, + M) = (627 + 130) = 757 in-Ib/foot

These moments were increased by the factor 1.08 to account for variation of elastic modulus in

the tile and block: The final design moments used in the evaluation were:

M, = 1 05 x 1002 = 1052 in-Ib/foot
M, = 1 05 x 757 = 795 in-Ib/foot

gof 10
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Stresses in structural tile:

S = 1952 170 psi 41e psi (parallel to the bed joint)

620

icular to the bed joint
A %'29% =128 psi (178¢ psi (pepand joint)

" See allowable stresses calculated below. Tile SSE allowables were calculated based upon
a mortar strength of 750 psi.

Jiy = 5750 x 13 = 178 psi for stress perpendicular to bed joint.
£ =10y 750 (15) = 41 psi for stress parallel to bed joint.

Stresses in block wall'

Iy = -’3925—:- =321 psi (75 psi (parallel to the bed joint)
dicalar 1o the bed joint
Lin .}23% = 242 psi (325 psi o g

.
Based on the above, the maximum 1.C. for the wall is %—;— = 074, which is the result of flexural

stress in the 4” thick part of the wall perpendicular to the bed joints. Therefore, there is a
minimum margin of 1/0 74 = 1,35 in this wail

3.3 Review of Seismic Stresses in Steel Colymn W10 x 60

Seismic load/unit length of column = contributory dead load per unit length of column x seismic

acceleration

9of 10
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Using 0.0285 k/in for the column contributory dead load (see page 3). and 0.3024g for SSE
acceleration (see page 4),

Seismic Load/in = 0 0285* x 0.3024 = 0.00862 k/in

wf’ _ 00862(159)"
" 5

S =667 in’ for W10 x 60 column

M= = 2724 in-k

Stress = 2—;'3 = 0408 ksi  (very small)

Steel column has a very high safety margin.
40  CONCLUSION

The calculation shows that the wall is qualified for design basis carthquake using a conservative
approach.

GRENWICKOPPD EXT9233005 DOC
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ATTACHMENT 6

Question 16

Summary of FCS Review of USI A-46
Safe Shutdown Path and SSEL R/S
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- Yrom: J.K. Mathew x6652 (FC 2-4 Admn.) 4T
' To: G. E. Guliani x6025 (FC 3-1 Trg. )
J. F. Friedrichsen x6827 (FC 1-2 Plant)
J. D. Kecy x6794 (FC 1-1 Plant)
W: ©0. Webaey x7480
per (K. C Holthaus x7275) (FC 2-4 Admn.)
R.F. Mehaffey x6505 (FC 2-4 Admn.)

Subject: Review of USI A-46 Safe Shutdown Path and SSEL R/5

The purpose of this transmittal is to request the documentation
of the acceptance of the Seismic Safe Shutdown Path, Safe shutdown
Equipment List and Associated Relay List Report, Revision- 5,
generated by Vectra (Impell). Please forward this report to the
next review team member after you have placed your signature.

The Generic Implementation Procedure (GIP) was generated by Seismic
Qualification Utilities Group (SQUG), and has been endorsed by the
NRC in their SER as an acceptable method of resolving the
Unresolved Safety Issue (USI) A-46. OPPD in their response to the
Generic Letter (GL) 87-02, Supplement 1, committed to use the GIP
methodology to resolve USI A-46 at Fort Calhoun Station. The GIP
( requires that the plant coperations department review the SSEL to
‘ confirm its compatibility with the plant normal and emergency
operating procedures. Section 3.7 and 3.8 of the GIP which
delineate this requirement is attached for your information.

Over the last two years, during the development of the SSEL, as
part of the SQUG technical review team you have participated in the
reviews which meets the intent of the GIP plant operations
department reviews. All the comments provided have been
incorporated in the various revisions to the SSEL. 7The various
review cycles including the last one with your initials are
documented in Attachment G.

Please document your review and concurrence to the incorporation of
all your comments on the SSEL by placing vouy signature and date
next your name. This review page will be gdde

G. E. Guliani (OPERATIONS TRG.) gy £7J)

J. F. Friedrichsen (SYSTEMS ENGG.) 4

AC oo g 2
J. D. Kecy (PLANT OPERATIONS) : ,@:/ ; / 3'@5/

W: 0. VWebey
s e e (NUCLEAR ENGG.

R.F. Mehaffey (E/I&C ENGG.)

J. K. Mathew (MECHANICAL ENGG.)
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. Print out the Screening and Verification Data Sheets (SVDSs). (The
SVDSs are described in Section 4.)

Use of a computer data base management program is optional.
3.7 OPERATIONS DEPARTMENT REVIEW OF SSEL

The Safe Shutdown Equipment List (SSEL) generated for resolution of USI
A-46 should be reviewed for compatibility with the plant procedures for
shutting down the plant. The purpose of this section is to provide
suggested methods for performing this review by the plant’s Operations
Department. Note that the individuals performing this review should be
familiar with the General Criteria and Governing Assumptions contaired in
Section 3.2 and the Scope of Equipment for the USI A-46 program contained
in Section 3.3.

A review of the SSEL by a representative of the plant’s Operations
Department is required to confirm compatibility with the plant normal and
emergency operating procedures. The intent of the Operations Department
review of the SSEL is to verify that a trained operator, following existing
plant procedures, will eventually be directed to the use of the safe
shutdown equipment and instruments even though the operator may have first
tried to shut down using equipment not included in the USI A-46 SSEL. It
is not the intent that the operator be directed to use the USI A-46
shutdown path as his first priority or to change the symptom-based
emergency operating procedures. Rather, this review is to ensure that the
shutdown path selected for USI A-46 and included in the SSEL is a
legitimate safe shutdown path consistent with plant procedures and operator
training.

One method of reviewing the SSEL against the plant operating procedures is
to do a "desk top" review of the applicable procedures. Using this method,
the normal and emergency operating procedures are reviewed by an
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experienced Operations Department representative to check whether all
equipment called out in the operating procedures for the selected path are
included on the SSEL. This review should also verify that there are no
paths from which an operator could not recover with the selected set of
SSEL equipment. For those steps in the procedure which rely upon operator
training (i.e., steps which only give an overview summary of the actions to
be taken; detailed steps are omitted), the reviewer should mentally walk
through the actions an operator would take and verify that all the
equipment needed is on the SSEL.

Another method of reviewing the SSEL against the plant operating procedures
is to use a simulator. A loss of offsite power could then be simulated.

An operator could go through this simulated transient and be observed
and/or interviewed to determine whether any problems are encountered.

Another method of reviewing the SSEL against the plant operating procedures
is to perform a limited control room walkdown in which an operator talks
and walks through a plant shutdown following a postulated loss of offsite
power. This could include not only the actions taken by the operator in
the control room, but also operator actions taken in the plant where the
equipment is operated from a local control panel or station.

The Operations Department of the plant should decide which of these
approaches or combination of approaches would best accomplish the review of
the SSEL against the plant’s operating procedures.

3.8 DOCUMENTATION’

A summary of the systems selected for shutting down the plant following a
Safe Shutdown Earthquake (SSE) and the basis for selecting those systems
should be documented. This summary can be similar to the generic summaries
contained in Appendix A for PWRs or BWRs.
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The scope of the equipment included on the Safe Shutdown Equipment List
(SSEL) for each of the systems used to shut down the plant should be
identified; this can be done using marked-up schematic drawings (P&IDs,
electrical one-lines, etc.).

The Safe Shutdown Equipment Lists (SSELs) should be retained along with any
special explanations for including or excluding certain items of equipment.

The nethod used by the plant’s Operations Department to verify the’

compatibility of the SSELs with the plant operating procedures should be
documented. °

Section 9 summarizes the type of documentation which should be generated
and that which should be included in the report submitted to the NRC.

3-47



