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PUBUC SERVICE COMPANY OF OKLAHOMA |

A CENTRAL ANo SOUTH WEST COMPANY |

P O. BOX 201/ TULSA. OKLAHOMA 74102 / (918) 583-3611

August 5, 1980
File: 6212.125.2000.31 L i

Office of Nuclear Reactor Regulation
Division of Licensing
Licensing Branch 2
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Attention: Mr. A.Schwencer, Chief

Gentlemen: p

This letter supplies the information requested in your correspondence of
April 21, 1980 regarding Category I masonry walls employed by plants under
CP and OL review.

Question 1

Are there any concrete masonry walls being used in any of the Category I
structures of your plant? If the answer is "No" to this question, there
is no need to answer the following questions.

Response

There is minimal use of masonry walls in the Fuel and Auxiliary Buildings
at Black Fox Station. The masonry walls serve separation and radiation
shielding functions. All masonry walls are designed as non-load bearing,
solid grouted concrete block.

Questions 2

Indicate the loads and load combinations to which the walls ware designed
to resist. If load factors other than one (1) have been employed, please
indicate their magnitudes.

Response

The loads and load combinations are consistent with the requirements of
Section 3.8.4 of the BFS PSAR as modified to suit the particular Ic3ds ca h00/
masonry walls. .5

D = Dead Load of structures plus any other permanent load. //
L = Live Loads, which is zero on masonry walls. stao D2c~..%r fe:
W = Wind Force, which is zero because of all masonry walls are inside M "#"

the buildings. T
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Pa = Pressure due to pipe rupture, which is zero because masonry
walls are not used as pressure boundaries.

Fegs = Safe Shutdown earthquake
Fego = Operating Basis earthquake

Based on the above special requirements of masonry walls, and using the
WSD method, the load combinations of Section 3.8.4.1.3.2 of the PSAR are
reduced to;

,

S = D + Fego (1)

Another loading combination is also checked to ensure adequate lateral
stability of the wall;

'

S = 0 + LS (2)

where LS = Lateral stability load assumed on wall and equals 10 psf on wall
surface.

In almost all cases, load combination (1) cor.trols the design.

Question 3

In addition to complying the applicable requirements of the SRP Sections
3.4, 3.7, and 3.8, is there any other code, such as the " Uniform Building
Code" or the " Building Code Requirements for Concrete Masonry Structures"
(proposed by the American Concrete Institute) which was or is being used
to guide the design of these walls? Please identify and discuss any excep-
tions or deviations from the SRP requirements or the aforementioned codes.

'Response

The Codes and Standards used to guide the design of masonry walls on BFS
are as follows:

a. National Building Code, 1976 Edition.
b. National Concrete Masonry Association (NCMA), " Specification for the

Design and Construction of Load Bearing Concrete Masonry," 1976.
c. NCMA, "A' Manual of Facts on Concrete Masonry," (Contains all TEK

bulletins).
d. fiCMA, " Architectural and Engineering Masonry Details for Building

Ccnstruction," 1976.

e. Reinforced Masonry Engineering Handbook, by J. E. Am 'sein, 2nd Edition,
Masonry Institute Advancement Comittee,1972.

f. Departments of the Army and the Air Force, "TM 5-809-3/AFM 88-3,
Chapter 3," December, 1973.

g. American Society for Testing and Materials (ASTM), " ASTM Specifications
for Concrete Masonry Units," 1976.

There are no significant deviations or exceptions from the SRP requirements
or the aforementioned codes.
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Question 4

Indicate the method that you used to calculate the dynamic forces in masonry
walls due to earthquake, i.e., whether it is a code's method such as, Uniform
Building Code, or a dynamic analysis. Identify the code and its effective
date if the code's method has been used. Indicate the input motion if a
dynartic analysis has been performed.

Response

The seismic analysis of the masonry walls was performed using the procedures
of Section 3.7 c/ the BFS PSAR. The floor response spectra at the top and
bottom of the wall are averaged to obtain the design response spectra for
wall design. The natural frequencies of the wall in the lateral direction
are obtained and the corresponding accelerations from the response spectra
plots are used to compute moments, shears, etc. using the methods of Section
3.7.6.C. A' damping value of 4 percent of critical was used for OBE.

Question 5

How were the masonry walls and the piping / equipment supports attached to
them designed? Provide enough numerical examples including details of rein-
forcement and attachments to illustrate the methods and procedures used to
analyze and design the walls and the anchors needed for supporting piping /
equipment (as applicable).

Response

The overall design and detailing of walls are in accordance with the Codes
and Standards inaicated in the response to Question 3 above. It is the cur-

rent design practice for BFS that masonry walls not be used to support con-
centrated loads such as, piping / equipment supports. Currently, there are no
uasonry walls used for this purpose and it is not anticipated that future
requirements will necessitate a deviation from this practice. Should it be
necessary to do so, the walls will be designed and analyzed to assure they
will perfonn their intended function under applicable loads and load combi-
nations.

Question 6

Provide plan and eievation views of the plant structures showing the location
of all masonry walls for your facility.

Response

The masonry walls used at BFS in Category I structures are as marked on
enclosed drawings S3001, S3002 and S3004.

If additional information is needed, please advise.

Very truly yours,
4

G. . Muench, Manager
iBlack Fox Station Nuclear Project

GWM/ MSG /tsb -

Enclosures-(4)

xc: BFS' Service List-
_
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i, SbBJECT: INFORMATION REQUEST ON CATEGOR) I MASONRY WALLS EMPLO
BY PLANTS UNDER CP AND OL REVIEW

, ,
,

4

In Licensee Event Report 79-10, dated November 4,1979, Portland General
: Electric Company stated that some piping supports and restraints at the

Trojan Nuclear Plant were supported off masonry walls not designed to
carry these loads. Subsequently, these csnditions were corrected.

A meeting between the NRR staff and the s:aff of Portland General Electric
Company and Bechtel Corporation inclu:iit.g their consultants, was held en
December 11, 1979. In the meeting ti.e philosophy of the analysis and
Nsign of masonry walls, in general, was .tramined and the structural
safety of the masonry walls at the Trojan Plant vas discussed. Subsequent
to the meeting Bechtel Power Corporation, the Architect / Engineer for the
Trojan Plant, conducted a survey of another thirteen plants whose project
spans overlapped that of the Trojan Plant. This survey revealed that six
of the thirteen plant:< hvi se:ae Category I idrge pipe (2-1/2" and larger)
supports attached to reinforced masonry walls. This was reported in a
letter from Bechtel to NRC, dated November 15, 1979. Based on this finding,
we believe that masonry walls are probably being used or are intended to be,

used in other unsurveyed plants to support Category I piping and components.
:

Since present standard review plans do not explicitly provide acceptance
criteria for analysis, design, construction and quality control applicable
to Category I masonry walls, there is a need to determine the extent of
ustge of such walls in plants under construction, to ascertain what criteria
are actually being used, to establish the acceptance criteria for concrete
and reinforcing steel used in these walls ind to be informed on the pro-
cedures used for the analysis and design o' such walls. In order to develop
the aforementior.ed information and to assure the design adequacy of masonry
walls and the support anchors for piping / equipment hung from such walls, we
have prepared a list of questions to which it is requested that all applicants
who3e dockets are under CP and OL review n spond.

.

This request for generic information was approved by GA0 under blanket
clearance nunber B180225 (P.0072). This clearance expires duly 31, 1980.

incerely,
F- ),

a'rgb,Act Assistant Directory

for Light Water ors
DivisionofDroject(ea

/
Management

Enclosure:
As stated

yde?2%O300
. . -- . - - ._ -



_ ,
__ --_---- . - - - - - - - - - - - - - - - - - _ - - - - -

*
* , ...

,
. . .

, .

ENCLOSURE

REQUEST FOR INFORMATION ON THE USE OF_ CATEGORY I MASONRY WALLS
Are there eriy concrete masonry walls Ning used in any of the Category

,

If the answer is "No" to this question1. ? structures of your plant?
t:. ore is no need to answer the following qJestions.:

i

Indicate the loads and load combinations to whicu the walls wereIf load factors other than one(l) have been
<i

j 2.
designed to resist.
employed, please indicate their magnitudes.

In addition to complying with the applicable requirements of the SRP|

Se:tions 3.5, 3.7 and 3.8, is there any other coda, such as the3.

Masonry Structures" (proposed by the American Ccncrete in=6icute" Uniform Building Code" or the " Building Code Requirements for Concrete) which
Please identify ,

was or is being used to guide the design cf these walls?and discuss any exceptions or deviations f rom the SRP requirements or t e
h-

aforementioned codes.
Irdicate the method that you used to calculate the dynamic forces in' thod
masonry walls due to earthquake, i.e., whether it is a code s me4. Identify the
such as Uniform Building Code, or a dynam c analysis. In-
code and its effective date if the code's method has been used.dicate the input untion if a dynamic analysis has been performed.

d

How were the masonry walls and the piping,* equipment supports attacheProvide enough numerical examples including details5.

of reinforcement and attachments to illus'erate the methods and pro-
to them designed?

cedures used to analyze dad design In'2 walls and the anchors needed
:

for supporting piping /egeipment (as appli:able).

Provide plan and elevation views of the plant structures showing the
location of all masonry walls for your fa:ility.6.

!
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BLACK FOX STATION SERVICE LIST

Mr. William D. Paton, Esquire Mr. Maynard Human
Counsel For NRC Staff General Manager
U.S. Nuclear Regulatory Connission Western Farmers Electric Cooperative
Washington, D.C. 20555 P.0, Box 429

Anadarko, OK 73005

Mr. William G. Hubacek Mr. Gerald F. Diddle
USNRC, Region IV General Manager
Office of Inspection and Enforcement Associated Electric Cooperatives Inc.
611 Ryan Plaza Drive, Suite 1000 P.O. Box 754
Arlington, TX 76012 Springfield, MO 65801

Mr. William F. Kane Mr. Joseph Gallo
U.S. Nuclear Regulatory Commission Isham, Lincoln & Beale
Phillips Building 1120 Connecticut Ave. N.W.
7920 Norfolk Avr_,iue Washington, D.C. 20036
Bethesda, MD 20014

Mr. Andrew T. Dalton, Esquire Mr. Michael I. Miller
1437 South Main Street Isham, Lincoln & Beale
Room 302 One First National Plaza
Tulsa, OK 74119 Suite 4200

Chicago, IL 60603

Mr. Joseph R. Farris, Esquire Mr. G.W. Muench, Manager
Mr. John R. Woodard, III, Esquire Black Fox Station Nuclear Project
Feldman, Hall, Franden, Reed & Woodard Public Service Company of Oklahoma
816 Enterprise Building P.O. Box 201
Tulsa, CK 74103 Tulsa, OK 74102

,

Mrs. Carrie Dickerson Mr. Vaughn L. Conrad
Citizens Action for Safe Energy, Inc. Public Service Company of Oklahoma
P.O. Box 924 P.O. Box 201
Claremore, OK 74107 Tulsa, OK 74102

Mrs. Ilene H. Younghein
3900 Cashion Place
Oklahoca City, OK 73112

Mr. Lawrence Burrell
iRoute 1 Box 197

Fairview, OK 73737

.

Mr. Charles S. Rogers, Esquire -

Assistant Attorney General
112 State Capitol Building
Oklahoma City, OK 73105
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