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October 22, 1985
ST-HL-AE- 1447
File No.: G9.17

Mr. George W. Knighton, Chief
Licensing Branch No. 3

Division of Licensing

U. §. Nuclear Regulatory Commission
Washington, DC 20555

South Texas Project
Units 1 and 2
Docket Nos. STN 50-498, STN 50-499
Responses to DSER/FSAR Items Concerning
Chapter 3, Section 3.8 on Design

Dear Mr. Knighton:

The attachment enclosed provide STP's response to Draft Safety
Evaluation Report (DSER) or Final Safety Analysis Report (FSAR) items.

The item numbers listed below correspond to those assigned on STP's
internal list of items for completion which includes open and confirmatory
DSER items, STP FSAR open items and open NRC questions. This list was

given to your Mr. N. Prasad Kadambi on October 8, 1985 by our Mr. M. E.
Powell.

The attachment includes mark-ups of FSAR pages which will be
incorporated in a future FSAR amendment unless otherwise noted below.

The items which are attached to this letter are:

Attachment Item No .. Subject
1 F 3.8-2 Identification of Codes, Standards,

and Specifications applicable to
design

*Legend l]o

D - DSER Open Item C - DSER Confirmatory Item \

F - FSAR Open Item Q - FSAR Question Response Item ‘

L1/DSER/aac
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Houston Lighting & Power Company
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Page ?

If you should have any questions concerning this matter, please
contact Mr. Powell at (713) 993-1328.

Very truly yours,

I
Munburg (‘
icensing

Manager, Nuclear

MEP/vmq

Attachments: See above

L1/DSER/aac
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Hugh L. Thompson, Jr., Director
Division of Licensing

Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Robert D. Martin

Regional Administrator, Region IV
Nuclear Regulatory Commission

611 Ryan Plaza Drive, Suite 1000
Arlington, TX 76011

N. Prasad Kadambi, Project Manager
U.S. Nuclear Regulatory Commission
7920 Norfolk Avenue
Bethesda, MD 20814

Claude E. Johnson

Senior Resident Inspector/STP

c¢/o U.S. Nuclear Regulatory
Commission

P.0. Box 910

Bay City, TX 77414

M.D. Schwarz, Jr., Esquire
Baker & Botts

One fhell Plaza

Houston, TX 77002

J.R. Newman, Esquire
Newman & Holtzinger, P.C.
1615 L Street, N.W.
Washington, DC 20036

Director, Office of Inspection

and Enforcement
U.S. Nuclear Regulatory Commission
Washington, DC 20555

E.R. Brooks/R.L. Range
Central Power & Light Company
P.O. Box 2121

Corpus Christi, TX 78403

H.L. Peterson/G. Pokorny
City of Austin

P.O. Box 1088

Austin, TX 78767

J.B. Poston/A. vonRosenberg
City Public Service Board
P.O. Box 1771

San Antonio, TX 78296

L1/DSER/aac
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Brian E. Berwick, Esquire

Assistant Attorney General for
the State of Texas

P.0. Box 12548, Capitol Station

Austin, TX 78711

Lanny A. Sinkin
3022 Porter Street, N.W. #304
Washington, DC 20008

Oreste R. Pirfo, Esquire

Hearing Attorney

Office of the Executive Legal Director
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Charles Bechhoefer, Esquire

Chairman, Atomic Safety &
Licensing Board

U.S. Nuclear Regulatory Commission

Washington, DC 20555

Dr. James C. Lamb, III
313 Woodhaven Road
Chapel Hill, NC 27514

Judge Frederick J. Shon

Atcmic Safety and Licensing Board
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Mr. Ray Goldstein, Esquire
1001 Vaughn Building

807 Brazos

Austin, TX 78701

Citizens for Equitable Utilities, Inc.
c/o Ms. Peggy Buchorn

Route 1, Box 1684

Brazoria, TX 77422

Docketing & Service Section

Office of the Secretary

U.S. Nuclear Regulatory Commission
Washington, DC 20555

(3 Coples)

Advisory Committee on Reactor Safeguards
U.§. Nuclear Regulatory Commission

1717 H Street

Washington, DC 20555

Revised 9/25/85
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use and comment i{n 1973, including subsequent addenda 1 through 6, Hereinaf -
ter, this code shall be referred to as the ASME-ACT 359 document. Exceptions
to the code are as follows:

* Authorization and stamping requirements in Subsection CA
. Personnel qualificat{ions for Level I11 Inspection Engineer

. The filing and certification of those design and construction
documents required by Subsections CA-3200 and CA-3300, which are
required only for stamping (The information required bv these
subsections will be available, but not necessarily in the format
specified)

- Those exceptions described in Sections 3.8.1.5.2.2.2 and 3.8.1.6.3
Additional codes used in the design of the Containment are:

1. American Society of Mechanical Engineers -~ ASME Boiler and Pressure Ves-
sel (B&PV) Code, Section I11, Diviston 1, Subsection NE for Class MC compo-
nents, 1971, including the winter 1973 addenda; ASMF B&PV Code, Section IX and
Section II, 1971 including the winter 1973 addenda.

Spec §icatisn $or the Du-g-, 32
2. American Institute of Steel Construction - AISC
Sont Foabricadivn avd Erection of smmu\"mq
l_:-au‘mj Svpflemant s I,Zand 3. 3% /
3, American National Standards Institute - ANS] A58.1-1972, "American Stan-

dard Building Code Requirements for Minimum Design Loads in Buildings and
Other Structures"

3.8.1.2.2 Government Regulations and Regulatory Guides: The design,
construction, materials, testing, examination, etc., of the Containment are in
conformance with government regulations as discussed in Section 3.1 and with
the following NRC Regulatory Guides (RCs) as noted in Section 3,12, FO

RC 1.10 "Mechanical (Cadweld) Splices in Reinforcing Bars of Category 1
Concrete Structures,” Revision 1

RG 1,15 "Testing of Reintotctng Bars for Category 1 Concrete Struc~
tures,” Revision )

RG 1.18 "Structural Acceptance Test for Concrete Primary Reactor Con-
tainments," Revision i

RC 1,19 "Nondest ructive Examination of Primary Containment Liner '6
Welds," Revision )

RC 1.35 "Inservice Inspection of Ungrouted Tendons in Prestressed Con-
crete Containment Structures," Revision 2

RG 1.55 “Concrete Placement in Category I Structures," Revision 0

3.8<4 Amendment 40
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RG 1.57 "Design Limits and Loading Combinations for Metal Primary Reac-
tor Containment System Components," Revision 0

RG 1.69 "Concrete Radiation Shields for Nuclear Power Plants,"
Revision 0

RG 1.76  "Design Basis Tornado for Nuclear Power Plants,” Revision 0

The following guides are not applicable to STP per the implementation portion
of the guide; however, degree of compliance is addressed in the FSAR.

RG 1.94 "Quality Assurance Requirements for Installation, Inspection,
and Testing of Structural Concrete and Structural Steel During 21
the Construction Phase of Nuclear Power Plants,” Revision 1 | <

RG 1.103 "Post-Tensioned Prestressing Systems for Concrete Reactor Ves-
sels and Containments," Revision 1

An exception 1s taken to RG 1.10, "Mechanical (Cadweld) Splices in Reinforcing
Bars." For further explanation of this position, see Section 3.8.1.6.3. The |8
requirements of RGC 1.35 are complied with. |A5

3.8.1.2.3 Specifications and Standards: The specifications and stan- 24
dards are used as a basis for the construction, inspection, materials, and
testing of the Containment structure. maw be

-

1. American Society for Testing and Materihls (ASTM) - ASTM Standards as
referenced in the ASME-ACI 359 document and [Section 111 of the ASME B&PV Code.
Different issue dates of ASTM standards sed provided they meet or emeceedl

the minimum technical requirements oi-the-opectited-dotes?as stated herein. 8

M American Concrete Institute - ACI Manual of Standard Practice

3. Prestress Concrete Institute (PCI) - "Tentative Specification for
Post-Tensioning Materials," as reported by the PCI Post-Tensioning Subcommit-
tee, PCI Journal (January - February 1971)

4. American Institute of Steel Construction (AISC) - AISC "Specification for .
the Design, Fabrication and Erection of Structural Steel for Buildings," 1969, 32
including supplements 1, 2, and 3.

5. American Welding Society (AWS) - AWS D1.1-75, "Structural Welding Code".
Visual inspection acceptance criteria for welding in conformance with AWS DI.!

are specifically defined in Appendix 3.8.B. The criteria are incorporated in 32
construction specifications where fleld welding per AWS DI.]1 1s specified, J«
The polar crane runvay girder welding is in accordance with AWS DI1.1 (1972)
including revision through 1974,

6. American National Standards Institute - ANSI N&5.4-1972, "Leakage Rate
Testing of Containment Structure for Nuclear Reactors”



STP FSAR ST ML-AE-/4
PAGE 3 OF &

7. Army Corps of Engineers (C of E) - CRD C39, "Coefficient of Thermal
Expansion,” and C44, "Coefficient of Thermal Conductivity"; CRD C588-76,
“Specifications for Non-Shrink Grout"

3.8.1.3 Loads and Loading Combinations.

3.8.1.3.1 Definitions of Loads: The following nomenclature and defini-
tions apply to all the loads to be encountered and/or to be postulated in the
design of the Containment,

1. Dead Loads (D)

Dead load of the structure plus any other superimposed permanent loads, except
prestressing forces. Included are the weights of piping, cable trays, duct-
wvork, and equipment operating loads as specified by the equipment manufact-
urers. Hydrostatic loads and crane loads are also treated as dead load.

The polar crane's rated 1ift capacity 1s 417 tons (Unit 1)/500 tous (Unit 2). 40
Girders and brackets are designed to loads given by the crane vendors. Hori-
tontal and vertical impact loads are considecred in accordance with the AISC

Henvelof Sevet-Gomptroction® S e picat o

Hydrostatic loads are calculated assuming the water table at El. 27 ft and a I]:
unit weight of water at 62.4 1b/ft®. A reinforced concrete density of 145
1b/ft® 1s used in the calculation of dead load.

2. Live Loads (1)

Conventional floor live loads which account for movable loads and maintenance
and laydown loads. Also considered are the construction loads, lateral soil
pressure loads and the minimum roof load on the dome.

The minimal conventional floor live load as applied to the slab and grating ||a
areas of the Containment is 50 1b/ft?., The dome roof load is 12 1b/ft? on the
projected area as specified in ANSI ASB.1-1972.

Lateral soil pressure loads including pressures resulting from adjacent foun-
dation loads are calculated as indicated in Section 2.5.4.10.5.

3. Prestressing Loads (F)

The prestressing load to be considered is the initial prestressing load, F_,

which occurs when the prestressing tendons are subjected to the most crl:léul
stress during the initial tensioning, and the effect.ve prestressing load, F ,
vhich considers the time-dependent losses for the l1ife of the plant, "

The initial prestress load, P‘. is calculated based on a tendon ultimate
strength of 240 kip/in.? with {nitial Jacking of tendon to B0 percent ultimate
and lockoff stress of 70 percent ultimate. Effective prestress load, F ,
includes long-term prestress losses of 14.1 percent in the vertical and®15.8
percent in the hoop tendons.

3.8-6 Amendment 40
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ANST N45.2.5-1974 - "Supplementary Quality Assurance Requirements for Instal-
lation, Inspection and Testing of Structural Concrete and
Structural Steel during the Construction Phase of Nuclear
Power Plants"

5. Ammy Corps of Engineers

CRD-C39 - "Coefficient of Thermal Expansion"

CRD-Cé44 - "Coefficient of Thermal Conductivity"
CRD-C588 - "Specification for Nonshrink Grout"

6. Crane Manufacturers Association of America (CMAA)
CMAA Specification 70

7. American Society of Mechanical Engineers

ASME B&PV Code, Section I11, Subsections NA, NE and NF, 1974 edition,
including winter 1975 addendu and Code Cases 1644-5, 1741, and N-182,

The following exceptions to the code are taken: Code NPT stamping require-
ments, as per NA-8200 and stress report as per NA-3352 for Steam Cenerator and
Reactor Coolant Pump column supports between elevation ~11 ft.-3 in. to eleva-
tion 16-ft.-0 in., are deleted. These column supports are classified as Cate-
gory I structural steel but designed and fabricated as per ASME Code. The
design of the Fuel Transfer Tube Sleeve system is in accordance with ASME NE
code requirements, except that no code stamping will be required.

8. American Society for Testing and Materials (AST™M)
woy be
ASTHM st rds are as referenced herein. Different issue dates of ASTM stan-

dards asefused, provided they meet or—enceedthe minimum technical require-
Bents ab-tho-oposiiied-datos’as stated herein.

3.8.3.2.2 Government Regulations and Re latory Guides: The design,
construction, materials, testing, examination, etc., of the Containment inter-
nal structures are in conformance with the applicable regulatory guides as
1isted below and as noted in Section 3.12:

RG 1.10 - "Mechanical (Cadweld) Splices in Reinforcing Bars of Category 1
Concrete Structures," Exceptions to this guide are stated in Section
3.’.1.6.3.

RG 1.15

"Testing of Reinforcing Bars for Category I Concrete Structures,”.
RG 1.55 = "Concrete Placement in Category 1 Structures,"”.

RG 1.69 - "Concrete Radiation Shields for Nuclear Power Plants,".

RG 1,94

"Quality Assurance Requirements for Installation, Inspection, and
Testing of Structural Concrete and Structural Steel During the Con-
struction Phase of Nuclear Power Plants,”.

3.8-54 Amendment 40
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3.8.4.1.6 C(Class 1E Underground Flectrical Raceway System: The Class IE
Underground Flectrical Raceway System provides electrical distribution from
the MEAB to the DGB, Diesel 0il Storage Structure, and the ECW Intake Struc- -
ture. The dimensions of the electrical raceways at the MEAB are approximately
5-ft-deep and 7-ft-wide. At the junction of the remaining structures, the
electrical raceways branch into sections. The total length is approximately
1,100 ft.

The raceway system consists of a bank of 4-in.-diameter conduits arranged in a
ductbank pattern. Each conduit is separated by spacers and the bank of con-
duits is encased in a rectangular reinforced-concrete section. The devised
structural system is capable of supporting its own weight and other external
loads. Manholes are provided at specified intervals along the system. Duct-
banks are a minimum 4-ft-below the finished grade level, and slope 3 in. per
100 ft toward the manholes.

3.8.4.1.7 Auxiliary Feedwater Storage Tank: The Auxiliary Feedwater |3l
Storage Tank (AFST) is a reinforced-concrete structure with cylindrical walls
covered by a circular slab. The tank measures approximately 50-ft-in-diameter
and 47-ft-high. The tank is supported on a circular concrete mat. The inside
of the tank has a stainless steel liner. The tank has a 500,000-gallon demin-
eralized water storage capacity. The exterior wall and roof slab are designed
to prevent tornado-missile penetrations.

51

3.8.4.2 Applicable Codes, Standards, and Specifications.

3.8.4.2.1 Codes, Standards, and Specifications: The following codes,
standards and specifications are used as a basis for the design, fabrication,
construction, testing, and surveillance of other Category I Structures. Dif- 40

ferent issue dates of the documents may be used provided they meet the minimum
technical requirements stated herein,

i Uniform Building Code - 1973

2.  ANSI A58.1-1972, "American National Standard Building Code Requirements
for Minimum Design Loads in Buildings and Other Structures"

3. ACI 318-1971, "Building Code Requirements for Reinforced Concrete"

4. ACI 336-1972 "Suggested Design Procedures for Combined Footings and Mats"

5. ACI 347-1968 "Recommended Practice for Concrete Formwork" 32
6. AISC -~ Manual of Steel Construction 3 S‘eue.\t\-\ Ed"*'.""‘ |36
7. AISC 1972 “Code of Standard Practice for Steel Buildings and Bridges" |32

8. National Fire Protection Association 1973, Codes and Standards

9. American Welding Society D1.1-75, “AWS Structural Welding Code". Visual
inspection acceptance criteria for welding 4+#in conformance with AWS
DI.1 are specifically defined in Appendix 3.8.B. The same*triteria are 32

incorporated in construction specifications where welding per AWS D1.1 {s
specified.

3.8-70 Amendment 40
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ACI - Manual of Concrete Practice (Part I & II - 1973, Part III - 1972)

AISC-I969*"W—0&—G¢9¢!—GWW Specification g £6 the

Design. Fabrication and Erection of Structural Steel for Buildings",
including supplements 1, 2, and 3.

ASME, Section VIII, Division 1, 1974 including Winter 1975 addenda.

ASME, Section IX, Division 1, 1974 including Winter 1975 ardenda (for
Fuel Transfer Tube bellows only)

ASME, Section IX, Division 1, 1971 including Winter 1973 addenda
ASME, Section III, Division 1, 1974 including Winter 1975 addenda
ASME, Section II, Part II, Part C, 1974 including Winter 1975 addenda

Lrmy Corps of Engineers - Handbook of Concrete and Cement

CMAA Specification 70 (1971)

ACI 315, 1974 - Manual of Standard Practice for Detailgij;keinforccd
Concrete Structures

AISC~- |A76~" 'SPCQ'.CO.{-OV\ for Strudural Towts V""‘" ASTM ALS GVBAI:O
ATSCyy"Structural Steel Detailing” 4193 vy
-1971-

ANST B18.3-1976F "Socket Cap, Shoulder and Set Screws - Inch Series"

DiTi-are—specificallvedef ined -t Appendix—3v8yiv—The-oriteria are 2—
incorporated—in cvnstrurtton*opcedﬁic-ttun-'htrv'ft!&ﬂ-vvidtng—pcr-ﬂﬂs“

Pl i~fe-wpertfive=—

3.8.4.2.2 Governmenr Regulations and Regulatory Guides: The design,

construction, materials, testing, examination, etc., of the other Category 1
structures are in conformance with government regulations as discussed in
Section 3.1 and with the following RGs as stated in Section 3.12:

RG 1.10 "Mechanical (Cadweld) Splices in Reinforcing Bars of Category
I Concrete Structures'. An exception is taken to RG 1.10, as
previously stated in Sections 3.8.1.6.3 and 3.8.3,6,3.

RG 1.13 "Spent Fuel Storage Facility Design Basis"

RG 1.15 "Testing of Reinforcing Bars for Category I Concrete Struc-
tures”

RG 1.29 "Seismic Design Classification"”
RG 1,55 "Concrete Placement in Category I Structures"

RG 1.59 "Design Basis Floods for Nuclear Power Plants"

3.8-71 Amendment 43
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