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U.S. Nuclear Regulatory Commission 

ATTN: Document Control Desk 
Washington, D.C. 20555 

Gentlemen: 

In the Matter of the Application of 

Tennessee Valley Authority

Docket Nos. 50-390 
50-391

WATTS BAR NUCLEAR PLANT (WBN) - NRC INSPECTION REPORT NOS. 50-390/86-14 

AND 50-391/86-14, REPLY TO NOTICE OF VIOLATION (NOV) 391/86-14-03 
FAILURE TO ESTABLISH MEASURES TO ENSURE THAT DEVIATIONS FROM THE QUALITY 

STANDARDS ARE CONTROLLED - REVISED RESPONSE 

This letter supersedes TVA's letter dated September 1, 1994, concerning 

the subject NOV.  

The commitment in TVA's response to the NOV dated September 7, 1988, "TVA 

will revise the Final Safety Analysis Report (FSAR) to remove references 

to implementing documents and properly characterize commitments as they 

relate to applicable codes, standards, and regulatory requirements," is 

hereby reinstated. TVA's letter dated September 1, 1994 identified the 
justification for rescinding this commitment. After additional reviews of 

this subject, TVA agrees that the commitment will be an enhancement and 

therefore, will be implemented as stated.  

Enclosure 1 identifies, in draft, the applicable sections of the FSAR that 

will be revised under Amendment 89 by May 31, 1995.  

Enclosure 2 lists the reaffirmed commitment.
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If you should have any questions concerning this uatter, please telephone 

J. Vorees (615) 365-8819.  

Sincerely, 

. Baron 
uclear Assurance 
and Licensing Manager (Acting) 

cc (Enclosures): 
NRC Resident Inspector 
Watts Bar Nuclear Plant 

Rt. 2, Box 700 
Spring City, Tennessee 37381 

Mr. P. S. Tam, Senior Project Manager 
U.S. Nuclear Regulatory Commission 
One White Flint North 
11555 Rockville Pike 
Rockville, Maryland 20852 

U.S. Nuclear Regulatory Commission 
Region II 
101 Marietta Street, NW, Suite 2900 

Atlanta, Georgia 30323
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more than 6-inch layers, has a minimum required compaction of 95% of the 

maximum standard density at optimum moisture content. Class Al backfill used 

in portions of the underground barrier trenches has the same requirements 

I except it has a minimum required compaction of 100% of maximum density optimum 
moisture content.  

The limits of excavation and the backfill placed around the Category 
I 

structures are shown in Figures 2.5-225. 2.5-226. and 2.5-226a.  

Class B backfill is placed around non-Category I structures. This material, 

which is selected earth placed in not more than 9-inch layers, has a minimum 

I required compaction of 90% of the maximum standard density at optimum moisture 
content.  

A third class of fill is also used, Class C, uzing unclassified fills to be 

placed in approximately 12-inch layers and compacted with hauling equipment.  

This fill class is used in areas noL requiring Class A or B fills, or highway 

and railroad fills, such as spoil areas.  

The fill used to form the channel slopes in the intake channel is composed of 

material originally excavated from the intake channel. The material is 

I compacted to 95% of maximum density at optimum moisture content.  

Earthfill borrow areas are worked in a manner which ensures a suitable 

material for compaction. They are excavated in layers so that widely varying 

soil classes are not mixed during placement and compaction. Any conditioning 

which the soil requires is normally accomplished in the borrow areas prior to 

hauling it to the earthfill site. This conditioning includes control of 

moisture content and removal of deleterious materials. All borrow areas are 

maintained such that adequate drainage of ground water and surface runoff is 

provided. Drainage will be accomplished by sloping excavations, crowning, 

channels, diKes, sumps, and pumping, as necessary.  

Compaction of large areas of earthfill is accomplished using crawler-drawn or 

self-propelled sheep-foot rollers. Soils in areas of limited access are 

compacted with small power tampers or rollers. Compaction and all other 

earthwork is suspended during periods of inclement weather.  

In areas where earthfills with differing compaction requirements adjoin, the 

compacted fill with the higher degree of compaction is placed prior to the 

placement of fill of lower density requirements.  

2.5.4.5.1.4 Construction Control . • \ STM 1 2 

h.ii-Earthfill are placed-,G~ea 

!1an,~ h. fol'l'-"rg infoy'nCion sunMMrizeg the GORGED!tio o w~~ -hioh 

is dacf , i- n that do-"_ent Thic fretra'n is alco 3pplioabl for :al 

red ~granu arfts

2 5-96
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All fill operations are accomplished in the 
presence of a trained inspector.  

The inspector has the authority to suspend fill 
operations whenever weather or 

material conditions are judged unsuitable. His responsibilities include 

material quality, selection, excavation, hauling, 
placement. and compaction 

control. Placement is controlled either through the 
use of compaction control 

in-place density tests or by a procedural 
specification supplied by the 

engineer. This testing determrines soil classification, moisture cont 

inplace density, relative density (granular 
fill only), and degree of is 

compaction (earthfill only). The frequency of testing *i sa f n 

.,,* C ~ ptf 4 .~~irnC 9o as - pas' &i~d-*a-. 4.4.. wigs 

The inspector may require additional testing to conclusively identify material 

or check compaction. A project laboratory has been established at the plant 

site to perform the necessary testing. Project drawings and a series of 

construction control procedures relay unique construction requirements 
to the 

construction personnel. • . ...  

2.5.4.5.2 Granular Fill E su ,Y*Cftvv6,5.11 

2.5.4.5.2.1 General 

Granular fill materials are used at the site for several 
purposes, such as 

structural fill, backfill, to establish a working surface, 
and for road 

foundations. The material is obtained from offsite commercial sources. The 

location and use of any type of material is determined by the engineer for any 

safety-related feature.  

2.5.4.5.2.2 Section 1032 Material 

A granular fill material, consisting of crushed stone 
or sand and gravel, is 

placed around and below safety-related features in lieu of 
earthfill in 

certain locations. The granular fill material is suitable for compaction to a 

dense, stable mass and consists of sound. durable particles 
which are graded 

within the following limits: 

Percent by W•ej.ht 

Passing Minimum M-xdimum 

1-1/4-inch Sieve 100 

1-inch Sieve 95 100 

3/4-inch Sieve 70 100 

3/8-inch Sieve 50 85 

No. 4 Sieve 33 65 

No. 10 Sieve 20 45 

No. 40 Sieve 8 25 

No. 200 Sieve 0 10 

The material is free of soft friable particles, salt, alkali. organic matter 

or an adherent coating and reasonably free of thin. 
flat, or elongated pieces.  

Laboratory shear strength tests were performed on the 
granular material to 

establish design properties. The testing consisted of triaxial (Q&.) , 

direct (S) shear tests. The tests were made on samples compacted to 70; and 

80% of maximum relative denstyv ýASTM D 2049). The samples conposici •ere 

varicd to prov.ide dthree separa t, gradatio, f :csti:ir

S I., 9 7
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172. Additional Codes and Standard applicable to Construction Control and 

Granular Fills.  

Codes 

Code of Federal Regulations Title 29. Sections 1910.109 and 1926.900, 
Title 10, Part 100, Appendix A.

qanAavdm - A~TM - Anarican Society for TestinE and Matetiali

ASTM C 33-90 

ASTM C 88-83 

ASTM C 131-89 

ASTM C 535-89 

ASTM D 422-63 

ASTM D 698-78 

ASTM D 1556-82 

ASTM D 2167-84 

ASTM D 2216-80 

ASTM D 2487-85 

ASTM D 2922-81 

ASTM D 4253-83 

ASTM D 4254-83 

ASTM D 4318-84

Concrete Aggregates 

Standard Test Method for Soundness of Aggregates by 

Use of Sodium Sulfate or Magnesium Sulfate 

Standard Test Method for Resistance to Degradation of 

Small Size Coarse Aggregate by Abrasion and Impact in 

the Los Angeles Machine 

Standard Test Method for Resistance to Degradation of 

Large Size Coarse Aggregate by Abrasion and Impact in 

the Los Angeles Machine 

Standard Method for Particle-Size Analysis of Soils 

Standard Test Methods for Moisture-Density Relations 

of Soils and Soil-Aggregate Mixtures Using 5.5-Pound 
(2.49-kg) Ranmmer and 12-Inch (305 mm) Drop 

Standard Test Method for Density of Soils in Place by 

the Sand-Cone Method 

Standard Test Method for Density and Unit Weight of 

Soil in Place by the Rubber-Balloon Method 

Standard Test Method for Laboratory Determination of 

Water (Moisture) Content of Soil, Rock, and Soil

Aggregate Mixtures 

Standard Test Method for Classification of Soils for 

Engineering Purposes 

Standard Test Methods for Density of Soil and Soil 

Aggregate in Place by Nuclear Methods 

Standard Test Methods for Maximum Index Density of 

Soils Using a Vibratory Table 

Standard Test Methods for Minimum Index Density of 

Soils and Calculation of Relative Density 

Standard Test Method for Liquid Limit, Plastic Limit, 

and Plasticity Index of Soils

Qv AA Aa - AqTM - AmArfeAn Sociatv for Testinff and Materials
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3. Impact Barrier: An engineered structure located to limit pipe motion 

and designed to withstand the impact of a whipping pipe.  

4. Pipe Sleeve: A metal sleeve that encloses a portion of a proc i 

signed to restrict and redirect Jet forces. (s e 

0 ng r p otective structures designed to the requirements of AISC as inn or w. vi ot oo - o^ s WS.  
accordance with the American Welding Society, "Structural Welding Code," AAWS 

Dll7 asi1n db "~ e-neral- Coustwr"ctPon Specific-clon G-19C whien.  

0966S.168 -e- vho dami_-_-. Nuclear Construction Issues Group documents NCIG

01,-e'4i4q . and NCIG-02, 4aeviien-Or may be used after June 26, 1985, to..  evaluate. .- wedmn ht were designed fabricated to the requirements of 

-h nted to determine that the provisions of NCIG-01 ar istent 

with -ti inering considerations used for the asi[ 

2. The applicability of IG docums 11 be specified in 

controlled design output doc such as drawings and construction 
specifications.••. . ...  

3. Inse pefrigvsa edexmnto ot tr ofrsIG 

3.6A.1.2 Descrigtion of Pioing System Arranaement -- L ETE ;- ' 

Separation was the primary consideration in the piping system layout and 

arrangement. 'Where physical separation is not feasible, protective devices 

shall be provided as required. Protection shall be provided such that the 

environmental design limits of mechanical and electrical equipment required 

for safe shutdown are not exceeded. Habitability is discussed in 

Section 6.4.  

3.6A.1.3 Safety Evaluation 

Safety functions shall be identified for each initiating event by means of 

slutdown logic diagrams (SLD). The SLD shall identify at least one success 

path from each postulated event to each protective function required to 

prevent the event's potentially unacceptable results. Each SLD shall include 

the set of all safety systems necessary to provide the protective function 

specified at the end of the success path. 5V-"8M/ I.9m ctlaairs.ft rVAy be, s~fppe*.AA+.  
by U~rreI%* Vsys+(.A &e54O_-Tip+..EvS ant' ejuwipme't, 1;3*s.  

For each postulated pipe rupture, every credible unacceptable interaction 

shall be evaluated.  

All possible interactions shall be evaluated to determine their credibility, 

dam•ge potential, and acceptability from the standpoint of a safe shutdown 

capability.  

In establishing system requirements for each postulated break, it is assumed 

that a single active component failure occurs concurrently with the postulated 

rupture.

3.6A-12
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3.7.3.17A1 Description of HVAC Duct and Duct Suooort Subsystems 

HVAC duct and duct support subsystems consist of continuous runs of round and 

rectangular sheet metal ducts multiple supported along their lengths 
by 

structural steel support frames or rod hangers. Scheduled pipe and pipe 

supports functionally used for an HVAC purpose are treated as 
piping 

subsystems in accordance with Section 3.9.  

For purpose of analysis, an HYAC duct and duct support subsystem is 
regarded 

as ay continuous portion of a total duct run and its supports which may be 

conservatively modeled for evaluation of the loads and stresses within the 

portion of interest. Significant mass and mass eccentricities of in-line or 

attached mechanical and electrical components are accounted for in the 

subsystem model to represent their effects in structural qualifications 
of the 

I ducts and duct supports in accordance with Sections 3.7.3.17.2 through 

3.7.3.1" 6. Qualification of the in-line or attached Category I mechanical or 

electrical equipment and components are in accordance with Sections 3.7.3.6, 

3.7.3.16.5, 3.9, and 3.10.  

3.7.3.17.2 Applicable Codes, Standards, and Specifications 

The following codes, standards, and specifications are applicable to various 

portions of the HVAC duct and duct support subsystems: 

-A SMACNA High Velocity Duct Construction Standards, 2nd Edition, 1969 

K2) ANSI/ASME N-509 Standard, "Nuclear Pover Plant Air Cleaning Units and 

Components," 1976 

t 3) AST, Standards 

•4) AISI Specifications for the Design of Cold-Formed Steel Structural 

Members, 1986 Edition 

a 6) AISC Specifications for the Design, Fabrication, and Erection of 

Structural Steel for Bu~ldings, 7th and 8th Editions "OW# w g+ 

*(0) Manufacturer's Standardization Society of the Valve and Fittings 

Industry, Standard Practice MSS-SP-58, "Pipe Hangers and Supports 

Materials and Design,"-1967 Edition 

* 1) American Welding Society, AWS D1.1 Structural Welding Code (6ee 3.&I~a'-1n4).  

American Welding Society, AWS D1.3 Structural Welding Code for Sheet 

Metal 

x 9) American Welding Society, AWS D9.1 Specifications for Welding Code for 

Sheet Metal 

;VA. C..ermol Cenoruestrion 6peeifeeieatn G 29. "Preee93 6peeifie~t4*vw 
. .. -'-- -. -- .. .. . .. .. . , A... .. .. * 

..... __i___ . "_.e.at..' ..... ent......rci.e x m nain nd ~ l

3.7-41
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NRC Regulatory Guide 1.52, "Design, Testing, and Maintenance 

Criteria for Post Accident Engineered-Safety-Feature 
Atmosphere 

Cleanup System Air Filtration and Adsorption Units 
of Light-Water

Cooled Nuclear Power Plants," Revision 2 

.. .17.3 Ciads1 Desian stadA nI ti 7 1. "Comes" &nohn§* to Codobatn 

* T:A ssaruosion 6peuifiseglSM N314 1, "luiivyAs urwira

HVAC ductand duc fe suporsubsstemstore designed tfor Thetig aosoing loadspe 
ef Waety Related WAGC eyssomes 

3.7.3.17.3 Loads and Load Combinations 

HVAC duct and duct support subsystems are designed for the following 
loads: 

DL - Dead loads 

OBE Operating basis earthquake loads 

SSE - Safe shutdown earthquake loads 

To  - Thermal effects and loads during normal operating or shutdown 

conditions based on the most critical transient or steady-state 

conditions 

T- Time varying thermal loads under conditions generated by the 

design basis accident condition and including T, 

Note: The maximum value of T. need not be considered 

simultaneously with the DBA if time phasing evaluation 

show that less than T. maximum occurs during the DBA 

transient.  

PC Operating pressure in the duct 

pi Accident pressure external to the duct due to jet impingement 

loads from a pipe break. The ducts shall be protected against 

possible Pi loadings; therefore, this load need not be 

considered.  

s Compartmental pressure loads resulting from a design basis 

accident 

DBA Design basis accident dynamic loads due to pressure transient 

response 

F Airflow induced dynamic loads acting on turning vanes inside the 

ducts (dependent on the mean airflow velocity)

3.7 -41a
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TABLE 3.7-26 

ALIMABLE STISSES FOR DUCT SUPPORTS

Load Combination'l ) 

(1) and (2) 

(3), (4), and (5)

Steel Structural Members 
and Connecting Welds 
(Linear Supports)

(3) and (4)

* r Anchorage in Hardened 4 

Concrete 

10fE-ý CM$I (sSM i 5D I) 
b) pS (4 r-

Factor of Safety of 5 
against ultimate strength 
0.90 FY (FY - mini 
specified yield stress) 
or a minimm factor of 
safety of 2.5 against 
ultimate strength 

AISC allowables 

1.5 x AISC allowables but 
less than 0.90 Fy€z) 

1.6 x AISC allovables but 
less than 0.90 F, (Z) 

1.7 x AISC allowables but 
less than 0.90 gF7 2 ) 

... w ve9-et.o(1), (2)a (3).  (4), and (5)

(1) tn plying the above load combinations for design, dead load 
and 

thermal effects may be combined directly, accounting for their signs.  

Seismic loads are reversing and their effects must be combined without 

sign with the other loads. The latter is also true for DBA loads. (Szr.  

S-e.A;o, 3.1-3.17_3 6r 4ý 11-As avw.d. 4kelsr C.DA%b*fa+;DflS), 

(2) But less than 0.52 F. for shear stresses, and less than 0.90 Fe, 
for 

critical buckling stresses.

Component Standard 
Supports
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The doors are part of the airtight closure between the annulus surrounding the 

Containment Vessel and the inside of the Auxiliary Buil.ding. These doors are 

to remain closed during unit operation and will only be opened during unit 

shutdown.  

lach met of doors in equipped with a limit switch which operates a visible 

indicator and audible alarm in the unit control room. The audible alarm 

sounds when the door is opened and the visible indicator indicates as long as 

the door remains open.  

The door and sleeves will maintain their structural integrity and remain 

operational after being subjected to the environmental or accident conditions 

listed in Section 3.8.1.4.  

3.8.1.2 Aimlicable Codes. Standards. and Specifications 

The structural design of the reinforced concrete Shield Building is in 

compliance with the proposed ACI-ASME (ACI-359) Code for Concrete Reactor 

Vessels and Containment, Article CC-3000, as issued for trial use, April 1973, 

for the loading combinations defined in Table 3.8.1-1. Allowable stresses are 

based on this code with the exception of allowable tangential shear stresses 

in wall@ where the ACI 318-71 code is used. Detailing of reinforcing around 

opening of circular walls is based on the ACI Chimney Code (ACI 307-69), 

Sections 4.4.4 through 4.4.7. All reinforcing steel conforms to the 

requirements of ASTM Designation A615-72, Grade 60. e..t._stion w-as sa"-_-ed

: _;:h-e-.-. f A.W -- . .... .... ..... 0 2, which 

imp1~tu h&.-rq 4 -raloant of k eFlaftery, Cudes 1.15"n 1 .55. A 
6"00"~vss of C 3awý MIN! 81115.2 6nd AGI*C 3 f9 1is t et-303 

Unless otherwise indicated in the FSAR, the design and construction of the 

Shield Building is based upon the appropriate sections of the following codes, 

standards, and specifications. Modifications to these codes, standards, and 

specifications are made where necessary to meet the specific requirements of 

the structures.  

Where date of edition, copyright, or addendum is specified, earlier versions 

of the listed documents were not used. In some instances, later revisions of 

the listed documents were used where design safety was not compromised.  

1. American Concrete Institute (ACII

AC! 214-77 

AC! 318-71 

AC! 359 

ACI 347-68 

ACI 305-72

Recomended Practice for Evaluation of Strength Test 
Results of Concrete 

Building Code Requirements for Reinforced Concrete 

Code for Concrete Reactor Vessels and Containments, 

(Proposed ACI-ASME Code ACI-359 (Article CC-3000) As 

issued for trial use April, 1973) 

Recommended Practice for Concrete Formwork 

Recommended Practice for Hot Weather Concreting

3.8-?



WBNP-79 

ACI 211.1-70 Recommended Practice for Selecting Proportions for 
Normal Weight Concrete 

ACI 307-69 Specification For the Design and Construction of 
Reinforced Concrete Chimneys 

2. American Institute of Steel Construction (AISC) 

'Specification for the Design, Fabrication, and Erection of Structural 

Steel for Buildings,' adopted February 12. 1969, &ee.& Oella. C0 in.;an IS ;n 

3. American Society for Testing and Materials (ASTM), 1975 Annual Book of 

ASTM Standards. Specific standards are identified in Section 3.8.1.6.  

Structural Welding Code, AWS Dl.l-72, as modified by TVA General 

Structural Welding Code, AWS D1.l-Rev. 1-73, as modified by TVA General 

Construction Specification G-29C.  

Structural Welding Code, AWS Dl.l-Rev. 2-73, as modified by TVA General 

Construction Specification G-29C.  

'Recommended Practice for Welding Reinforcing Steel, Metal Inserts, and 

Connections in Reinforced Concrete Connections,' AWS D12.1-61.  

5. Uniform Building Code, International Conference of Building Officials, 

Los Angeles, 1970 edition.  

6. Southern Standard Building Code, 1969 edition, 1971 Rev.  

7. 'Nuclear Reactors and Earthquakes,' USAEC Report TID-7024, Augstst 1963.  

8. American Society of Civil Enzineers Transactions, Volume 126, Part II, 

Paper No. 3269. 'Hind Forces on Structures,' 1961.  

9. Code of-Federal Regulations Title 29, Chapter XVII, "Occupational Safety 

and Health Standards," Part 1910.  

10. NRC Regulatory Guides; 

RG 1.10 Mechanical (Cadweld) Splices in Reinforcing Bars of Category 
I Concrete Structures 

RG 1.12 Instrumentation for Earthquakes 
RG 1.15 Testing of Reinforcing Bars for Category I Concrete 

Structures 

RG 1.31 Control of Ferrite Content in Stainless Steel Weld Metal 

RG 1.55 Concrete Placement in Category I Structures.

3.8-4
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4. American Welding Society (AWS) 

"Structural Welding Code," AWS D1.1-72 with Revisions 1-73 and 2-74 

except later editions my be used for prequalified joint details, 

base materials, and qualification of welding procedures and welders.  

Visual inspection of structural welds will meet the minimum 

requirements of Nuclear Construction Issues Group documents NCIG-O1 

and NCIG-02 as specified on the design drawings or other engineering 

design output. See Item 12 below.
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TVA Construction Specifications 

-2 - TVA General Construction Specification for Plain and 

Reinforced Concrete 

G-29 - TVA General Construction Specification Process S cification 

for Welding, Heat Treatment 

G-30 - TV neral Construction Specification Fl h for Use as an 
Admix re in Concrete 

G-32 - TVA Genera Construction Specifica on Bolt Anchors Set in 
Hardened, Con et 

2. Nucla Cntucton Iuel uNCIC 

NCIG-01, Revision 2 - Visual Weld Acceptance Criteria (VWAC) for SStructura l g 

NCIG-02, Revision 0 - Samp g Plan for V u1 Reinspection of Welds 

The referenced NCIG do ents may be used afte une 26, 1985. to 

evaluate weldments at were designed and fabrica d to the requirements 

of AISC/AWS. Whe invoked, NCIG provisions will be lemented as 

indicated in S iont 3.6A.1.1.4.  

NCIG-02 R sion 0 was used as the original basis for the artment of 

Energy E) Weld Evaluation Project (WEP), EG&O Idaho, Inco ated, 

stat ical assessment of TVA performed welding at WBNP. Any fu her 

s ing reinspections of structural welds subsequent to issuance 

IG-02, Revision 2 are performed in accordance with NCIG-02, Revisi 2 

requirements.  

13. TVA Reports 

CEB 86-12 Study of Long Term Concrete Strength at Sequoyah and 

Watts Bar Nuclear Plants 

CEB 86-19-C Concrete Quality Evaluation 

3.8.1.3 Loads and Loading Combinations 

The Shield Building dome and cylinder wall are subjected to the following 

loads. Design loading combinations utilized to examine the effects of 

localized areas are shown in Tables 3.8.1-1 and 3.8.1-2.  

Dead Load 

This includes weight of the concrete structure plus any other permanent load 

contributing to stress, such as equipment, piping, and cable trays suspended 

from the structures.
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11. DELETED BY AKENDKENT 89 

12. Nuclear Construction Issues Groan (NCIG) 

NCIG-01, Revision 2 - Visual Welding Acceptance Criteria '.C) for 

Structural Welding 

NCIG-02, Revision 0 - Sampling Plan for Visual Reinspection of Welds 

The referenced NCIG documents may be used after June 26, 1985 for 

veldments that were designed and fabricated to the requirements of 

AISC/AWS.  

NCIG-02, Revision 0, was used as the original basis for the Department 

of Energy (DOE) Weld Evaluation Project (WEP) EG&G Idaho, Incorporated, 

statistical assessment of TVA performed welding at WBNP. Any further 

sampling reinspections of structural welds subsequent to issuance of 

NCIG-02, Revision 2, are performed in accordance with NCIG-02, Revision 

2 requirements.  

The applicability of the NCIG documents is specified in controlled 

design output documents such as drawings and constructiorn 

specifications. Inspectors performing visual weld examination to the 

criteria of NCIG-01 are trained in the subject criteria.
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The uplift on the equipment from the LOCA combined with the SSE controlled the 

design of the base slab.  

Kinium steel requirements of 0.65 square inches per foot (minimum steel ratio 

of 0.0015 in each face and in both vertical and horizontal directions) 

controlled the inside face vertical steel requirements throughout the shell and 

the inside face horizontal steel requirements above grade.  

The SSE in load combination 8 controlled the design of the outside face 

vertical reinforcement at the base of the cylinder wall. Due to earth and 

hydrostatic pressure. outside face horizontal reinforcement requirements were 

greatest 16 feet above the base of the cylinder wall at elevation 713.0.  

The construction loading controlled the reinforcement design in the dome and 

the upper portion of the cylinder wall.  

The SSE produced a maximum tangential shear stress at the base of the wall of 

189.7 psi which was 76.8% of the allowable.  

The effects of repeated reactor shutdowns and startups during the plant's life 

will not degrade the above margins of safety because the Shield Building is 

minimally affected by these operations. The only effects from normal 

operations are from interior temperature changes which are insignificant 

compared to normal exterior temperature variations.  

Eouioment Hatch Doors and Sleeves 

Allowable stresses for all load combinations used for the various parts are 

given in Table 3.8.1-2. For normal load conditions, the allowable stresses 

provide safety factors of 1.67 (Fy/0.6 F.) to 1 on yield for structural parts 

and 5 to 1 on ultimate for mechanical parts. For limiting conditions such as 

an Operating Basis Earthquatke (OBE) or a Safe Shutdown Earthquake (SSE).  

stresses do not exceed 0.9 yield.  

3.8.1.6 Materials. Ouality Control and SpeciAl Construction Technioues 

Central 

The principal materials used in the construction of the Shield Building base 

slab, wall, and dome were concrete and reinforcing steel. Ce-.sd

imfyeesetd. mad I---c bae& UPa" the Wequirecft9 kit WO. Ceea...rl Cater--eie.

C~aer. PlasMen n eii~tte (ucntil 1975) -tk& TWA, kEi-qC!' 2.02 (lWS 

avd-afte-).-Steel is used for the structural parts of the equipment hatch 

doors and sleeves with rubber used for the seals.

3.8.1.6.1 Materials 

Con~crete 

Cement conformed to ASTM Specification C150-72 Type I. The guaranteed 28-day 

mortar strength was 5025 psi with a guaranteed standard deviation of 395 psi 

and a guaranteed maximum tricalcium aluminate content cf 9.5%.  

Aggregates conformed to ASTM Specification C-33-71a and were manu-factured 
of 

crushed limestone.  
3.8-11



BVIP-79

Vater for mixing concrete and also for vashing the aggregates and curing 
concrete was tested prior to use in accordance with Corps of Engineers test 

mwto CRD-C4O0.

Ash for iUse as an Admixture in Concrete. This specification is more 

restrictive with respect to loss on ignition, but less restrictive with respect 

rtao ufiOn"eness pozzolanic index than is AS'D( C618-73 (see Section 3.8.3.2).

Air-natraifning adaixtures conformed to AS7I Specification C-260-69.

Reinforcing Steel 

Reinforcing steel conformed to ASTD Designation A615-72. Crado 60.  

Eauiment Hatch Sleeves and Doors 

The structural parts of the sleeves and doors are fabricated from ASTM A36 

steel.

3.8.1.6.2 Oualitv Control

C~lrlte 

Concrete vas produced in a central batch and mixing plant until 1977, and 

central batch and transit mix after 1977. A materials engineering unit vas 

specifically responsible f zr control, documentation. and daily reviev of test 

data.  

Aggregate gradation and deleterious material vas checked daily. All coarse 

aggregate vas rinsed and resized. The gradation of the fine aggregate and the 

amount finer than the No. 200 sieve conformed to specifications.  

All other concrete material vas also subject to periodic ctsts (see 

Section 3.8.3.2).  

The specified strength of the concrete vas 4000 psi at 28 days. Some concrete 

did not meet specification requirements. This vas evaluated and documented in 

the Report CEB-86-19-C Concrete Quality Evalua:ion. The results have been 

documented in affected calculation packages and drawings.  

A testing program conducted at the site compared strengths of cylinders and 

concrete from 3-foot-thick vall sections subjected to exterior exposures. The 

results of this test program are doc-mented ir. TVA report CU 
86-12. Study of 

Long-Term Concrete Strength at Senuoyal. and Watts Bar Nuclear 
Plants.* These 

cests demon.strated the long term :ompressive strength gain vith 
age vhich have 

occurred. The strength gain and age vas generally 2600 psi beyond 28 days and 

1300 psi beyond 90 days.

3.8-12
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REPIACMEEMT PARAGRAPHS FOR SECTIONf 3.8.1.6.1. PACE 3.8-12 

Reulacement Paragraoh 1 

The fly ash used at Watts Bar is in general accordance with the ASTH C618-73.  

except for the loss of ignition and fineness of pozzolanic index parameters.  

TWA specific requirements for loss of ignition are more restrictive while the 

fineness pozzolanic index is less restrictive than the ISTM requirements (See 

Section 3.8.3.2.1.a for more details). Sampling and testing was performed in 

accordance vith ASTH C311.  

Reolacement Paragraoh 2 

Water-reducing agent used for concrete mixtures containing fly ash was 

selected based on demonstrated achievement of TVA specified concrete strength 

of a control mix. by actual testing.



Nonpressvre parts, such as supports. bracing. inspection platforms, walkways.  
an'd ladders were designed in accordance with the American Institute of Steel 

Construction (AISC) "Specification for the Design. Fabrication. and Etection 

of Structural Steel for Buildings.* Seventh Edition. The Eighth Edit on is 

used for shapes not covered by (n.3 .1 ,T+m4 

Welding for these sonpres a pa awt a 
Vaeld iu t Society (AUIS). OS ' tura 1 Welding Code .- .AU '5 D1 .L.1 31 ..:m -A ----e ---- 

and PCIC- 0 2L NeaVi•eQ.0. may be used after June 26. 1985. to 

evaluate -e--- A L8 caw- • ..... .. . e. .. ed. . . . . will:• A1,e 

At44~g. #4g AISc./AwjS.  
The anchorage at the containmen.: vessel seets the requirements of the AE 

Code. Section III. with a maximm allowable stress for the anchor bolts of 

2 x S1.  

All containment penetrations including the fuel transfer, purge, and 

mechanical vithin the jurisdiction of NE-1140 are designed to Section 11I.  
Class MC of the 1971 ASKE Code. The penetration assemblies for those 

penetrations which attach to the nozzles out to and including the valve or 
valves required to isolate :1t.e system and provide a pressure boundary for the 

containment function are designed to Section III. Class 2 of the ASML Code.  
Spare penetrations including the no:zle caps are designed to Section I1i.  
Class MC of the A.SIE Code.  

Two welds (1-0743-DO45-OlA and l-G74B-DO45-08A) in the containment sleeves at 

I the Unit 1 RHR sump have radiographic indications which have been interpreted 
as exceeding the radiographic acceptance criteria of ASHE Section 1II. TVA 

has performed calculations (V1ZI-ITM-025 and CEB-CQS-415) which document the 

basis for the acceptability of these welds.  

3.8.2.2.2 Dosirn Specification Su~sarv 

Desirn Criteria 

T.e contai-manL vessel. including access openings and penetrations. is 
designed so that the leakage of radioactive materials from the containment 
structure under conditions of pressure and temperature resulting from the 

largest credible energy release following a loss-of-coolant accident (LOCA).  

including the calculated energy from metal-water or other chemical reactions 

chat could occur as a consequence of failure of any single active component in 

any emergency coaling system, will not result in undue risk to the health and 

safety of the publ.ic. and is designed to limit below 10 CFR 100 values Che 

leakage of radioaczive fission products from the containment under such LOCA 
conditions.  

The basic structural elements considered in the design are the vertical 

cylinder and dome acting as one structure, ar. the bottom liner plate acting 

as another. The bottom liner plate is encased in concrete and ix designed as 

a leakr tight membrane only. The liner plate is anchored to the concrete by 

welding it continuously to steel :embers embedded and anchored in the concrete 

base mat.

3 S
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(1.D.) circular openings with flanges on both sides to provide attachment for 

the ventilating ducts. The details of the penetrations are shown on Figures 

3.8.3-15 and 3.8.3-16.  

Pressurtzer Enclosure KMavW 

The location and details of the sanvay are shown of Figure 3.6.3-20. The 

w .ay consists of a 30-inch diameter sleeve embedded in concrete at elevation 

79$.0 at the top of the pressurizer compartment. The manvay cover is a 

circular steel plate that is bolted in place to provide adequate sealing 

between the upper and lover compartment.  

3.8.3.2 Avolicable Codes. Scandards and Specifications 

Structural design of the interior concrete structures is in compliance with 

the ACt 318-71 Building Code Requirements for Reinforced Concrete. and 

ACI-ASME (ACI 359) Article CC 3000 document. "Standard Code for Concrete 

Reactor Vessels and Contaiments." 

All reinforcing steel conforms to the requirements of ASTH Designation A615.  

Grade 60. 4eev~e.z s was .&-s-re A t~ the veqquiwremes .1 4MA 

pei Sfi.cftion G-30 is for pauin cocreto. andA has a 
• ^ 1 • _ _ _~ý e x m t i n 

*e 
]o r c , ý: 

1. Required Qualificatiion Test 

a. Fsy ash - TVA uses its orto specificateon for fly ash rather than 

ASTK C 618. Significant differences occur in reqluirements for 
fineness, pozzolanic activity index, and loss or igrlCion. ASrti C 

613 has rvo requirements for fineness. The first, a surface area 
obtained by an air permeability apparatus, is not conformed to by 

TVA. The second, the amount retained on a INo. 325 sieve, is 
conformed to by TVA. TVA's requirement for pozzolanic activity 

index rith portland cement is 65% of the ASTh C 615 requirement.  
buc TVA's pocdss or s result in sbstiuting fly sh for fne 

aggrreeae in a mix and chus increase the quantity of fly ash 

available for reaction rith the cement. TVAs limit on loss on 

ignition is 50r of that in Ai C 616. The most recent Addicion 
to ASTs C 618 is a limit on the product of loss on ignition aSnd 

the amount retained on the go. 325 sieve. This iss added "hen a 

statistical analysis indicated that it correlated itch the effect 

of fly ash in concrete. TVA's l6ui5% of the individual items will 

result in conformance to the ASDI C 618 limit on the product.  

TVA's experience at hydro. fossil, and nuclear plants indicates 

that their specification for fly ash produced acceptable concrete.

3 8.3-8
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REPLACEKENT PARAGRAPH FOR SECTION 3.8.3.2, PAGE 3.8.3-8 

Installation. inspection and testing requirements for plain and reinforced 
concrete used in the construction of Category I structures, as vell as for fly 
ash used as an admixture in concrete. were in general accordance with the ASDI 
standards. ACI 318-71. ANSI 545.2.5. and Regulatory Guides 1.15 and 1.55.  
except for the folloving TVA specific requirements:
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b. water and ice - TVA complies with the suggested limits of CRD C 400 

rather than the suggested limits of AAS•1*3 T-2'J. The suggested 

limits on compressive strength of mortar are --e same. AASHO T-26 

utilizes an autoclave soundness test developed specifically to test 

free lime or magnesia in cement. ASTH C 150 has a specified limit 

on autoclave expansion of 0.8%, but many elements exhibit less than 

0.1%. The ASTM analysis for precision indicates that repeat tests 

by the same operator can differ 21% by their means. This 

illustrates that a clear indication of unsoundness due to water will 

be difficult to obtain. The test for soundness is not recommended 

in ASTM STP 119-A 'Significance of Tests and Properties of 

Concrete-Making Materials.* 

C. Concrete mixes - TVA does not conform with two of the 

recommendations of AC! 211. The recommended limiting water-cement 

ratios were developed for Type I cements. ACT 211 recommendations 

do not agree with ACI 318. Where fly ash is utilized, neither can 

be directly applicable. The recommendation that trial batches for 

strength be made at maximum slump and air contents should not be 

applied where statistical analysis establishes an average over

strength requirement. Use of maximum air content and slump will 

offset the average strength and invalidate the analysis.  

2. Required In-process Tests 

a. The ::----Tv of concrete material tests is not stated in the TVA 

General ý.__-ruction Specification, but is required to be stated in 

a construction pro:edure for each project so that it may be adjusted 

for specific material properties. The construction procedure for 

this project is in substantial agreement with ANSI N45.2.5 

frequencies for those tests required by TVA.  

b. Mixer-uniformity - TVA's requirements for unit weight of air-free 

mortar and for coarse aggregate content are more restrictive than 

ASTH C 94.  

c. Compressive strength - The sampling frequency for compressive 

strength provided by ANSI N4S.2.5 appears to be intended for a 

transit mix operation. TVA purchase specifications for ready-mix 

are even more restrictive, however, the vast majority of TVA 

concrete is produced in a central mix plant where the provided 

frequency appears excessive. TVA varied the testing frequency 

requirements based on the specified strength of concrete with no one 

sample to represent more than: 

* 300 cubic yards for a specified strength of 2000 psi.  

* 175 cubic yards for specified 28 day strengths of 3000 psi or 

more.  

Theslefreguen-ies were 

-- r- -f_•-a-e during the majority of concrete placement at WBN.  

--i-i- " e- C- 3 2 sha-.-  he testing freo-uency roqui.relmentslsuch 

that no one sample represents more than: 

3.8.3-8a
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300 cubic yards for a specified strength of 2000 psi.  

* 200 cubic yards for a specified strength of 3000 psi, 

* 150 cubic yards for specified'strengt'ns more than 3000 
psi.  

For actual application, the quantities of each mix produced per 
shift were such that the average quantities represented by test 
samples were less than that specified.  

d. Aggregate - Tests are specified by ANSI N45.2.5 which appear 
inappropriate to certain aggregates. A carefully selected crushed 
limestone fine aggregate should not require testing for organic 
impurities. TVA required periodic reinspection of the quarry.  
The quarry strata and weathering effects did not change and 
therefore tasting listed vith 6-month frequency in ANSI N45.2.5 
were not repeated.  

e. Water and ice - (See l.b above) The chemical tests in CRD C 400 

were repeated every 2 months. and any time a change in the water 
was suspected. The strength test was repeated only when chemical 
tests results changed significantly.  

f. Fly ash was sampled every 3 truck loads and tested for fineness.  
Six samples were combined and tested for total requirements, see 
l.a above.  

g. Cement - TVA accepted manufacturers' mill tests which represented 
no more than 400 tons. TVA made tests at greater intervals which 
checked manufacturers' strength test within 600 psi or duplicate 
tests were required.  

3. TVA's concrete acceptance does not conform to ACI 318. It does 
conform to ACI 214. TVA requires that no more than 10% of the 
strength test results be below the specified strength for s* cified 

strengths equal to or greater than 3.000 psi. For lower strength 
concrete. 20t of the strength test results may be below the specified 

strength. Such concrete is used where a batch of somewhat lover 

strength concrete is not critical and where hydration temperature 
limitations are critical. ACI 318 applies the criteria that the 
averages of all sets of three consecutive strength test results at 

least equals the specified strength and that not more than 1 of 100 

strengths test results will be more than 500 psi below the specified 

strength. If the standard deviation of the strength test results is 

500 psi, the required over-strengths from the three criteria range 

between 640 psi and 670 psi. TVA does not believe that the three 
criteria produce significantly different results. ACI 318 states that 

acceptability is based on no strength test result being more than 500 

psi below the specified strength, but its comientary and ACI 359 point 

out the probability that 1 test in 100 will have results outside the 
standard deviation and sake the ACI criteria more severe. Ml.o.u... , O

4 will ;ýciafeeerzily limit e'-: •W of low s•re••t. te•e-; ;..•..6
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4. Personnel qualifications will "be maintained as required 
by Nuclear 

Quality Assurance Plan (1) 

TVA considers the applicability of ANSI N45.2.6 (Section 
1.1. Scope) to be 

limited to those personnel performing inspection, examination, 
and test 

functions. Responsibility for examination and certification of 
these 

individuals has been established. These certifications do not correspond to 

the levels established in ANSI N45.2.6, except for NDE personnel 
who are 

certified in accordance with SNT-TC-lA. Construction site inspection, 

examination, and testing personnel are selected and assigned mechanical, 

electrical, instrumentation, civil, material, or welding classifications.  

Responsible supervisors in the respective areas perform the functions 

identified in Table 1 as L-III in ANSI N45.2.6. Inspection, examination, and 

testing personnel in the various classifications pirform the functioning 

identified in Table 1 as L-I and L-II in ANSI N45.2.6. REPLACE 

eal Construction Specification G-3 aBolts-Anchors et in ,arene 

Concrete" p es material and methods for setting threaded ing 

devices for equipment .xtures int concrete whi previously 

hardened. The spec ification in *ns on and testing procedures for 

the bolt anchors. To TVA's know er known equivalent 

specification in h omain. However, where3 nia..red expansion 

anchors are I pecification requires them to be int dn to 

u acturer' in uctions

Unless otherwise indicated 'n the FSAR. the design and construction of the 'REPLAFE 
interior structures are based upon the appropriate sections of the following 

codes, standards, and specifications. Modifications to these codes, standards 3 
and specifications are made where necessary to meet the specific requirements 

of the structures. Where date of edition, copyright, or addendum is 

specified. earlier verrions of the listed documelLs were not used. In some 

instances, later revisions of the listed documents were used where design 

safety was not compromised.

I American Concrete Institute (A01)

ACI 214-77 Recommended Practices for 
Evaluation of Strength Test 
Results of C ncrete 

Manual of Standard Practice for 

Detailing Reinforced Concrete 
Structures

i^CI 315-74

-. F ,. C



REPLACEMENT PARAGRAPHS FOR SECTION 3.8.3.2, ITEM 3, PAGE 3.8.3-8c 

Replacement ParagraDh I 

TVA's requirement for regular compressive strength tests at 3 days and 
thorough evaluation requirements if the tested concrete strength deviates from 

the specified limits provide reasonable assurance that the use of low strength 

concrete in structures is effectively prevented.  

Revlacement Paragravh 2 

Bolts-anchors set in hardened concreti were installed in accordance with 

comprehensive TVA specified requirements developed for the material 
installation and testing of these anchors utilizing anchor manufacturer's 
instructions as applicable.  

Reolacement Paragraph 3 

Welding non-destructive examinations, heat treatment, and field fabrication 
procedures used during construction was in accordance with the ASKE Boiler and 
Pressure Vessel Code as applicable (see Item 3 below), and the American 
Welding Society (AWS) "Structural Welding Code," AWS Dl.1 (see Item 5 below).  

Nuclear Construction Issues Group documents, NCIG-01 and NCIG-02 (see Section 

3.8.1.2, Item 12) may be used after June 26, 1985, to evaluate weldments that 

were designed and fabricated to the requirements of AISC/AWS.
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ACI 359

ACI 318-71 

ACI 347-68 

ACI 305-72 

ACI 211.1-70 

ACI 304-73

Standard Code for Concrete 
Reactor Vessels and 
Containments (Proposed ACI-ASME 
Code ACI-359 (Article CC-3300) 
as issued for trial use April 
1973.  

Building Code Requirements for 
Reinforced Concrete 

Recommended Practice for 
Concrete Formwork 

Recommended Practice for Hot 
Weather Concreting 

Recommended Practice for 
Selecting Proportions for 
Normal Weight Concrete 

Recommended Practice for 
Measuring Mixing, Transporting, 
and Placing Concrete

2. American Institute of Steel Construction (AISC) 'Specification for the 

Design, Fabrication, and Erection of Structural Steel for Buildings,' 

adopted February 12, 1969.  

3. American Society of Mechanical Engineers (ASME), Boiler and Pressure 

Vessel Code Sections II, I11, V, VIII, and IX, 1971 Editions, as 

amended through summer 1972 Addenda.  

4. American Society for Testing and Materials (ASTM), 1975 Annual Book of 

ASTM Standards.

I 
U.~ PtLc 4EAWS'f -L7, 'structural welding Code,* as modified by neral 

Constructio iiton G- 29C. ... ..  

General Construction Specifica -29C.  

1974 Revision to S- ural Welding Code, A 1.1 as modified by TVA 
General Con -tion Specification G-29C.  

D12.1-61, 'Recommended Practice for Welding Reinforcing St 
Metl Isers, ndConnections in Reinforced Concrete Connections.' 

6. Crane Manufacturers Association of America, Inc. C.M.A.A. No. 70, 

Specification for Electric Overhead Traveling Cranes, 1971.  

7. 'Uniform Building Code,' International Conference of Building 

Officials, Los Angeles, 1970 Edition.  

8. Southern Standard Building Code, 1969 Edition, 1971 Revision.

3.8.3-8d
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REPLACEMENT PARAGRAPH 3.8.3.2, ITEM 4 NUMBER 5, PAGE 3.8.3-8d 

5. American Welding Society (AWS)ý 

*Structural Welding Code," AWS D1.1-72 with Revisions 1-73 and 2-74 

except later editions may be used for prequalified joint details, 

base materials, and qualification of welding procedures and welders.  

Visual inspection of structural welds will meet the minimum 

requirements of Nuclear Construction Issues Group documents NCIG-01 

and NCIG-02 as specified on the design drawings or other engineering 

design output. See Item 14 betow.  
I
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9. 'nuclear Reactors and Earthquakes.' USAEC Report TID-7024, 
August.  

10. American Society of Civil Engineers Transactions Volume 
126, Part II, 

Paper No. 3269, 'Wind Forces on'Structures,' 1961.  

11. Code of Federal Rejulations Title 29, Chapter XVII. 'Occupational Safety 

and Health Standards,'Part 1910.  

12. NRC Regulatory Guides (RG) 

RG 1.12 Instrumentation for Earthquakes 

RG 1.31 Control of Ferrite Content in Stainless Steel Weld 
Metal 

RG 1.10 Mechanical (Cadweld) Splices in Reinforcing Bars of 

Category I Concrete Structures 

RG 1.15 Testing of Reinforcing Bars for Category I Concrete Structures 

RG 1.55 Concrete Placement in Category I Structures 

13. Structural Engineer Association of California, 'Recommended 
Lateral 

Force Requirements and Commentary;' 1968 Edition.  

.uc ea o struct on ss.es rou 

NCIG- vision 2 - Visual. Weld Acceptance Crite AC) for 

Structural We 

" NCIG-02, Revision 0 - Sapl n for Visual Reinspection of Welds 

15. TVA 
Reports 

CEB 86-12 - Study c.f Long Term Concrete 
Stren~gth at Sequoyah 

and 

Watts Bar Nuclear Plan=• 

CEB 86-19-C 
- Concrete Quality 

Evaluation 

16. NRC Standard Review 
Plan, NUREC-0800, Rev. 

2, Section 6.2.1.2, 

"Subcompartment 
Analysisi.  

3.8.3.3 Loads and Loadin' Combinations 

Loading combinations 
and allowable 

stresses are 
shown in Table 

3.8.3-1.  

General loads 
are described 

below.  

Dead Loads 

These loads 
consist of the weight of 

the structure 
and equipment, 

plus any 

other permanent load contributing stress such as hydrostatic pressure.

3.8.3-9



REPLACEMENT PARAGRAPH FOR SECTION 3.8.3.2, ITEM 4 NUMBER 14, PAGE 3.8.3-9 

14. Nuclear Construction Issues Groun (NCIG) 

NCIG-01, Revision 2 - Visual Welding Acceptance Criteria (VWAC) for 

Structural Welding 

NCIG-02, Revision 0 - Sampling Plan for Visual Reinspection of Welds 

The referenced NCIG documents may be used after June 26, 1985 for 

weldnents that were designed and fabricated to the requirements of 
AISC/AWS.  

NCIG-02, Revision 0, was used as the original basis for the Department 
of Energy (DOE) Weld Evaluation Project (WEP) EG&G Idaho, Incorporated, 
statistical assessment of TVA performed welding at WBNP. Any further 

sampling reinspections of structural welds subsequent to issuance of 

NCIG-02, Revision 2, are performed in accordance with NCIG-02, Revision 
2 requirements.  

The applicability of the NCIG documents is specified in controlled 
design output documents such as drawings and construction 

specifications. Inspectors performing visual weld examination to the 
criteria of NCIG-01 are trained in the subject criteria.
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The ice baskets were made from perforated sheet material. The wall duct 

panels were made from sheet material and the cradle supports from structural 

sections and plates.  

Structural Sections. Plates and Bar Flats 

Structural sections. plates and bar flats are generally 
high-strength. low 

alloy steel selected for suitable stiength, 
toughness, formability and 

veldability.  

The high-strength low-alloy steels are A441, A588, 
A572 or A633. These steels 

are readily oxygen cut and possess good weldability.  

High-strength alloy steel Type A320 L7 bolting for low temperature 
service is 

used for the lower support structure. Stocked bolting made from A325, A449 

and ASTM A354, Grade BD (SAE J429, Grade 8) materials are used 
for other 

parts. The above bolts met CVN 20 ft-lb at -20" F, for sizes greater 
than 1 

inch in diameter.  

Nonmetallic materials such as gaskets, insulation, adhesives 
and spacers are 

selected for specific uses. Freedom from detrimental radiation effects is 

required.  

All structural welding was in accordance with the AWS Structural 
Code for 

Welding, D1.1 (AWS Code). The AWS Code is an overall welding system for the 

design of welded connections, technique, workmanship, qualification 
and 

inspection for buildings, bridges, and tubular structures. (See, s ;n 3.V,3..  
dt AIWfnBER 5), 

The quality of welds for the ice condenser system is based on Paragraph 9.25 

of the AWS Code. (S.6 S +en 3.17. 3. Q, r+e.n 4# IJ.beýr 5), 

Resistance welding was in accordance with AWS, Recommended Practices 
for 

Resistance Welding, C!.l.  

Magnetic particle examination was performed on at least 5% of the welds 
in 

each critical member of the lower support structure. Magnetic particle or 

liquid penetrant examinations, where applicable, were performed on 5% of the 

welds in each critical member of the balance of the ice condenser structure.  

The welds selected for examination were designated in the Design 

Specifications. The nondestructive examination methods and acceptance 

standards are given in Section 6 and Paragraph 9.25, Quality of Welds, 
of the 

AW) Code. Ote See, . .,

3.8.3-39
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ACI 318-63 

ACI 318-71 

ACI 347-68 

ACI 305-72 

ACI 211.1-70 

ACI 304-73 

ACI 349-76 

ACI 531-79

Building Code Requirements for Reinforced Concrete.  
(See Section 3.8.4.2.2 for basis for use of this 
section.) 

Building Code Requirements for Reinforced Concrete 

Recommended Practice for Concrete Formwork 

Recommended Practice for Hot Weather Concreting 

Recommended Practice for Selecting Proportions for 
Normal Weight Concrete 

Recommended Practice for Measuring, Mixing, 
Transporting, and Placing Concrete 

Code Requirements for Nuclear Safety Related Concrete 

Structures, Appendix C only 

Building Code Requirements for Concrete Masonry 
Structures

2. American Institute of Steel Construction (AISC), "Specification for the 
Design, Fabrication, and Erection of Structural Steel for Buildings," 
adopted February 12, 1969. as amended through June 12, 1974j X C~elp4 •xd• • e& 
U!nsdrL&C4+;,4 .6 in1 aAeC."fa&4N-e.. k);A- Vum .5 be-JOvt).

3.8.4-14b
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3. Steel Structures Painting Council. Surface Preparation Specification No.  

2, 'Hand Tool Cleaning.' 

4. American Society for Testing and Materials (ASTM), 1975 Annual Book of 

ASTM Annual Standards.  

Ame can WeldinK Societv MS) 

'Struct Welding Code.' AWS D1.1-72 as modified by TVA ral 

Construction fication G-29C.  

1973 Revision to Structura ding Cod S Dl.l-Rev. 1-73 as modified 
by TVA General Construction Spec tion G-?9C.  

1974 Revision to St ral Welding Code. AWS --Rev. 2- 74 as modified 
by TVA Genera nstruction Specification G-29C.  

omimended Practice for Welding Reinforcing; Steel. Metal Insert .d 
Connections in Reinforced Concrete Connections-' AWS DW?.1-61_ 

6. American Gear Manufacturers Association. -REPLACF 

Standards for Helical and Herringbone Gears.  

7. Uniform Buildinz Code, International Conference of Building Officials, 
Los Angeles, 1970 Edition.  

8. Southern Standard Building Code, 1969 Edition, 1971 Rev.  

9. 'Nuclear Reactors and Earthquakes.' USAEC Report TID-7024, August 1963.  

10. American Society of Civil Engineering Transactions, 
Vol. 126, Part II, Paper No. 3269, 'Wind Forces on Structures,' 1961.  

11. Code of Federal Rezulations, Title 29, Chapter XVII, "Occupational 
Safety and Health Administration, Dept. of Labor". Part 1910, 

'Occupational Safety and Health Standards.' 

12. Regulatory Guides (RG) 

RG 1.10 Mechanical (Cadweld) Splices in Reinforcing Bars of Category 

I Concrete Structures 

RG 1.13 Fuel Storage Facility Design 

RG 1.15 Testing of Reinforcing Bars of Category I Concrete 
Structures 

RG 1.31 Control of Stainless Steel Welding 

RG 1.55 Concrete Placement in Category I Structures

3 .6.4- 15
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5. American Welding Society (AWS) 

aStructurul Welding Code,' AWS D1.1-72 with Revisions 1-73 and 2-74 

except later editions may be used for prequalified joint details, 

bass materials, and qualification of welding procedures and welders.  

Visual inspection of structural welds will meet the minimum 

requirements of Nuclear Construction Issues Group documents NCIG-01 

and IICIG-02 as specified on the design drawings or other engineering 

design output. See Item 18 below.
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. TVA Reports Construction Specifications 

c-2 General Construction Specification for Plain and Re•n aed 

G-9 TVA General struction Specification for Ro d Earthfill for 
Dams and Power P s 

G-29 TVA General Construction cifi ion - Process Specification for 
Welding, Heat Treatment,,,_ 

G-30 TVA General Constr on Specification ly Ash for Use As An Adm ^ixturee . . .. .C rate 

G-32 TVA G al Construction Specification - Bolt Ancho et in H ened Concrete. -  . . ..  

-2 TVA General Construction Specification for Preparation of Concrer 
Surfaces for Special Coatings for Nuclear Plants 

14. TVA Reports T EPLA&E 

TVA-TR-l Pipe Whip Criteria, 1973.  
TVA-TR-78-4 Design of Structures for Missile Impact.  
TVA-CEB-86-12 Study of Long Term Concrete Strength at Sequoyah and Watts 
Bar Nuclear Plants 
TVA-CEB-86-19-C Concrete Quality Evaluation 

15. National Electrical Manufacturers Association, Motor and Generator 
Standards MG-l, 1970 Edition.  

16. Structural Engineers Association of California, "Recommended Lateral 
Force Requirements and Commentary," 1968 Edition.  

17. National Fire Protection Code (NFPA) 30. -REPLA-A 

inliat instruction Issues Group (NCG)*/ 

" NCIG-01, on2 - Visual Weld Acceptance Criter* AC) for 

3.8.4.2.2 Basis for Use of the 1963 EdRtion of Aof 318 

The reason for using the 1963 edition of the ACI 318 Code was that much of the 
Watts Bar Plant was a duplicate of the Sequoyah Plant, for which structures 
were designed using the 1963 edition. On that basis, design computatiý.s for 

I the Sequoyah Plant were the initial design computations for the Wat . ar 
Plant.

3.8.4-16
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13. DELETED BY AMENDHMET 89 

18. Nuclear Construction Issues Groun (NCIG) 

NCIG-01, Revision 2 - Visual Welding Acceptance Criteria (VWAC) for 

Structural Welding 

NCIG-02, Revision 0 - Sampling Plan for Visual Reinspection of Welds 

The refereneed NCIG documents may be used after June 26, 1985 for 

weldments that were designed and fabricated to the requirements of 

AISC/AWS.  

NCIG-02, Revision 0, was used as the original basis for the Department 

of Energy (DOE) Weld Evaluation Project (WEP) EG&G Idaho, Incorporated, 

statistical assessment of TVA performed welding at WBNP. Any further 

sampling reinspections of structural welds subsequent to issuance of 

NCIG-02, Revision 2, are performed in accordance with NCIG-02, Revision 
2 requirements.  

The applicability of the NCIG documents is specified ii. controlled 

design output documents such Ls drawings and construction 

specifications. Inspectors performing visual weld examination to the 

criteria of NCIG-O1 are trained in the subject criteria.
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The floors and walls of the 
bay north wall. Dowels and 
provide for this structural

Auxiliary Building are continuous with the control 

shear keys were provided in the wall in order to 

continuity.

Procedures used to design the structural steel framing 
were based on simple 

beam mad column construction as covered in AISC 
'Specification for the Design.  

Fabrication and Erection of Structural Steel 
for Buildings.' Part 1, with type 

2 framing connections. The beams at elevation 755.0, between column 
lines C3 

and C5. and between column lines C9 and Cll. 
were designed to function 

compositely with the concrete slab through 
the use of headed concrete anchor 

studs welded through steel decking to the top bean 
flanges. The beam-to-beam 

and bean-to-column connections were typical AISC double angle connections as 

required by the beam reactions, using either rivets or high strength bolts.  

Between column lines C5 and C9 the beans were not designed to function 

compositely. For column line references, see Figures 3.8.4-3 and 
3.8.4-4. In I 

these areas horizontal bracing is used to resist the 
horizontal forces for the 

support of components such as 
cable trays, conduit, and pipe 

supportgjC7 

•1 • 0.there were special connections requi 1. :ei el' -- 7" r e either 

e-^dn co naAS spc i seoe Section 3...)or l_ 

elded in accordance with ecification G-29 and the AISC IREAPLC.E 
spacification eoflasitthcnrtewas through 

Reinforced concrete partition walls are shown in key plan 
on Figures 3.8.4-60 

through 3.8.4-65. These walls were analyzed as free at the top, fixed at the 

base, and were designed to resist seismic stresses. A minimum steel 

percentage of .001 was provided horizontally for each face. 
A 2-inch space 

was left between the top of the walls and the bottom of 
the slab or beam 

above, in order to ensure that the walls do not act as structural 
components 

of the building frame. Each side of this space was filled with a minimum of 

2-inch-wide grout.  

All reinforced masonry walls are designed in accordance with 
ACI 531-79 and 

NUREG-0800, Section 3.8.4, Appendix A.  

Control Room Shield Doors 

The doors were designed assuming that the entire dead load 
is carried by the 

two vertical members in the door directly under the :rolleys 
with the load 

from the lead shot acting as a fluid pressure load.

The end panels were designed as a fixed beam with uniform load, 
while the 

skinplate was designed as a square flat plate stayed at the four corners.  

top and bottom members of the door were considered as simple 
beams.

The

Earthquakes are the only natural environmental condition which applies to the 

doors. Being inside the control room. the doors are protected from outside 

elements.

3. .4-21
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At Elevation 741.0, there were special connections required that were either 
bolted or welded in accordance with the codes, standards. and specifications 
identified in Section 3.8.4.2.1. Transfer of loads into the concrete 
structure was through bearing plates..
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TVA has generally installed, and will continue to install fillet welds to meet 

the minim=a weld size specifications of Table 1.17.5 of AISC Manual of Steel 

Construction. Where TVA drawings have specified fillet welds below the 

minimum sizes specified by AISC. these welds do meet the allowable stress 

requirements identified above. Weld qualification testing has demonstrated 

the adequacy of all fillet welds that were installed below minimum AISC 
specifications.  

The Additional Diesel Generator Building structural steel was proportioned to 

meet the applicable codes discussed in Appendix 3.8E and load combinations in 

Section 3.8.4.3.  

Structural steel and miscellaneous steel, which is highly restrained and is 

located in a high temperature environment, is evaluated for effects of thermal 

loads.  

3.8.4.5.3 Miscellaneous Comoonents of the Auxiliary Building 

Control Room Shield Doors 

Allowable stresses for all load combinations used for the various parts of the 

door and dogs are given in Table 3.8.4-3. For normal load conditions the 

allowable stresses provide a safety factor of 2 to 1 on yield for structural 

parts and 5 to 1 on ultimate for mechanical parts. For the limiting condition 

of an OBE or SSE, stresses do not exceed 0.9 yield.  

Watertight Eouipment Hatch Covers e - 3. .A- 23 

Allowable stresses for normal loadi-combinations are based on the AISC 

specification (see Section 3.8.4.2. For limiting conditions, such as 

SSE, tornado, and flood, stresses do not exceed 0.9 yield.  

Rail-way Access Hatch Covers 

Allowable stresses for all 1 combinations used for the various parts are 

given in Table 3.8.4-4. F• normal load conditions, the allowable stresses 

provide safety factors of ..-.. %'-.Y^-.6 F,,- to I on yield for structural parts 

and 5 to 1 on ultimate for mechanical parts. For limiting conditions, such as 

an SSE, stresses do not exceed 0.9 yield.  

Railroad Access Door 

Allowable stresses for all load combinations used for the various parts of the 

door, embedded frame, and hoist enclosure are given in Table 3.8.4-5. ForL. . / 

normal load conditions the allowable stresses provide a safety factor ofit:;, 

(Fy-ý.6 F-,ý to 1 on yield for structural parts and 5 to 1 on ultimate for 

mechanical parts. For limiting conditions such as an SSE and hoist stall, 

stresses do not exceed 0.9 yield.

3.8.4-33
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'CODES. LOAD DEFINITIONS AND LOAD COMINATIONS FOR THE MODIFICATION 
AND EV•AATION OF EXISTING STRUCTURES AND FOR THE DESIGN OF NEW 

FETUDME _ADDED TO EXISTING STRUCTURIES AND THE DESIGN OF STRUCTuRES 

TINITIATED AFTM JULY 1979 

3.8S.1 A=lication Codes and Standards 

a. American Concrete Institute (ACI) 318-77, "Building Code 

Requirements for Reinforced Concrete" 

b. American Institute of Steel Construction (AISC), "Specification 

for the Design Fabrication, and Erection of Structural Steel for 

Buildings,' 7th edition adopted February 12, 1969, as amended 

through June 12. 1974 or later editionsexzc.&4  ?4Cup egL S ns';.V.&n 'Is ;* 

OvtO*PdOa~w.v &MANf T+c&m d. beJeio.  

c. American Society for Testing and Materials (ASTM) Standards 

e. National Fire Protection Association Standard 1FPA 13 

f. National Fire Protection Association Standard NFPA 14 

g. National Fire Protection Association Standard NFPA 15 

h. National Fire Protection Association Standard NEPA 24 

i. National Fire Protection Association Standard NFPA 30 

J. American Society of Mechanical Engineers (ASME) Boiler and 

Pressure Vessel Code, Sections III, VIII, and IX 

k. American Nuclear Standard Institute (ANSI) B31.1, "Power Piping" 

1. AWS Dl.l-81, "Structural Welding Code* 

u. AISC-ANSI-N690-1984 "Nuclear Facilities Steel Safety-Related 

Structures for Design, Fabrication and Erection" 

3.8.E.2 Load Definitions 

The following terms are used in the load combination equations for 

structures.  

Normal loads, which are those loads to be encountered during normal 

plant operation and shutdown, include: 

D - Dead loads or their related internal moments and forces 

including any permanent equipment loads; all hydrostatic 

loads; and earth loads applied to horizontal surfaces.  

L Live loads or their related internal moments and forces 

including any movable equipment loads.and other loads which 

vary with intensity and occurrence, such as lateral soil 

pressure.  
3.SE-1
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d. American Welding Society (AWS) 

'Structural Welding Code," AWS D1.1-72 with Revisions 1-73 and 2-74 

except later editions may be used for prequalified Joint details, 

base materials, and qualification of welding procedures and welders.  

Visual inspection of structural welds will meet the minimum 

requirements of Nuclear Construction Issues Group documents NCIG-01 

and NCIG-02 as specified on the design drawings or other engineering 

design output. (See Section 3.8.4.1.1, Number 18)
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Accu*- Maximum Rated Flow Presure 
tatton Expected Pressure in at Set Blewdoem' In Stem 

Set Pressure Acctumultion Stem Needer Pressure PreSsure Ieader 
Pres- to fully Pressure at at Rated * 3% Belem Set at Valve 

Valve Nok two Open maeximu Relieving Accumulation Pressure to Ctosing 
(miff i vl M flow M) F|L (Lois) (Whr) Close M (i) 

47WM -101 1185 3 8.4 1284 791,563 10 1066.5 
47"I0-102 1195 3 7.5 1284 791,163 10 1075.5 
47r00-103 1205 3 6.6 1284 804,764 10 1084.5 
47"0-104 1215 3 5.8 1284 811,364 10 1093.5 
4MM-105 1224 3 4.9 1284 817,304 10 101.6 

Not@ 1. OMMIN spesrifiatu 49 son519 I eiis ~ i~hrd.z1.~. ~19 
-h - --- 1ueuiM -ma riirmet I- 5" -W- L44oeton- The licensing basis for the plant isI 

10% maxmiu.. btowodo mn.m ; 3. 6, more se~',+;e#ar 4ki-n ASe 5 , WA
b1~oorl 5pe44&;s.AA. ky +he~ A.SMS Sw*cvn = 

All valves are connected to a rigidly supported common header that is in turn 
connected to the main steam piping through branch piping equal in size to the 
main steam piping. The header and valves are located immediately outside 
containment in the main steam valve building.  

The safety valves are mounted on the header such that they produce torsion, 
bending, and thrust loads in the header during valve operation. The header has 
been designed to accommodate both dynamic and static loading effects of all 
valves blowing down simultaneously.  

The stress produced by the following loadiJng effects assumed to act 
concurrently are within the code allowable.  

1. Deadweight effects 
2. Thermal loads and movements 
3. Seismic loads and movements 
4. Safety valve thrust, moments, torque loading

1 

5. Internal pressure 

'The safety valve thrust loads are assumed to occur in the upset plant 
condition, and do not occur concurrently with an OBE.

3.9-45
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d. Faulted Section 5.2.1.10 specifies limits which assure that no 

large plastic deformations vill occur (stress < 1.2Sy). If any 

inelastic behavior is considered in the design, detailed 

justification is provided for this limit. Otherwise. the 
supports for active components are designed so that stresses are 
less than or equal to Sy. Thus the operability of active 

components is not endangered by the supports during faulted 
conditions.  

was in accordance with te American Welding Society 

Struc ding Code.. A- S Dl.1-72 as implemente 
ral Construct ecification (G-29C) pacified on the 

swings. Nuclear Ccns Is oup documents NCIC-01, 

TIvision 2, and NCIG-02. Re used after June 26.  

rIRS"PME 985. to evaluate w nts that were desi fabricated to 

e requir of AISC/AWS. When invoked, NCIG pr are 

ted as indicated in Section 3.6A 4 

B. Plates and Shells 

The stress limits used for ASHE Class 2 and 3 plate and shell 

component supports are identical to those used for the supported 

component. These allowed stresses are such that the design 

requirements for the components and the system structu'al 

integrity are maintained.  

For active Class 2 or 3 pumps, support adequacy is proven by satisfying the 

criteria in Section 3.9.3.2.1. The requirements consist of both stress 

analysis and an evaluation of pump/motor support misalignment.  

Active valves are, in general, supported only by the pipe attached to the 

body. Exterior supports on the valve are not used.  

3.9.3.4.2 Subsystem and Copmonent Supports Analyzed or Specified by TVA 

1. ASKE Code Class 1. 2. and 3 Pipinn Supports 

a. Loading Conditions 

The following conditions have been assigned for support load 

evaluation for Watts Bar Nuclear Plant

3.9-.48
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Welding was in accordance with the American Welding Society. (AWS) "Structural 

Welding Code," AWS D1.1 with revision 1-73 and 1-74, except later editions may 

be used for prequalified Joint details, base materials, and qualification of 

welding procedures and welders. Nuclear Construction Issues Group documents 

NCIG-01 and NCIG-02 may be used after June 26, 1985, for weldments that were 

designed and fabricated to the requirements of AISC/AWS. Visual inspection of 

structural welds will meet the minimum requirements of NCIG-O and NCIG-02 as 

specified on the design drawings or other design output. Inspectors 

performing visual examination to the criteria of NCIG-01 are trained in the 
subject criteria.
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support design (not including pipe whip restraints): normal, upset.  

mrgency. faulted, and test condition. The piping support design loads 
and combinations are given in Table 3.9-13A.  

sum-,rt Tynes. Loadine Combinations. Stress Limits.- and Ailicable Codes

1) Linear Sungorts

The allowed stresses are defined in Table 3.9-21. The load 

combinations and allowable stresses are based on and exceed the 

requirements of NRC Regulatory Standard Review Plan. Directorate of 

Licensing. Section 3.9.3. The design load is determined by the 

condition yielding the most conservative support design.  

s in accordance with the American Welding Society, "S!rUrc 

Welding Dl.1-72 as implemented by TVA Genera ruction 

Specification when sae on the dravin ear Construction 
Issues Group documents NCIG-Ol, . and NCIG-02 Revision 0. are 
used after June 26, 198 valuate Val -e t were designed and 
fabricated equiremenrs of AISC/AiiS. When Ino" IC 

Re are imlemented as indicated in Section 3.6A,1.141.ý

2) Standard Support 

The allowable stresses are defined in Table 3.9-21. The load 

combinations consider .all applicable load sources which induce load 

into the appropriate type support. The design conforms to the 

requirements of KSS-SP-58, 1967 edition or ASHE Boiler and Pressure 
Vessel Code, Section III, subsection NF.

Pre-enzineered Support Element

Pre-engineered support elements are defined as standard hardware items 

such as rods. clamps. clevises, and struts used in the installation of 

either a linear support or a standard support component.  

The design load is determined from the tabulated loads described above 
for the linear or standard support component. The allowable loads are 

given in Table 3.9-21.  

C. General Desien Reguirevents 

1) The gravitational or actual loads are considered to consist of pipe.  

fittings, pipe covering. contents of pipe systems. and valves.

3.9-.49
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Velding was in accordance with the American Welding Society. (AWS) 'Structural 

Velding Code,* AiS D1.1 with revision 1-73 and 1-74. except later editions may 

be used for prequalified joint details, base materials. and qualification of 

welding procedures and welders. Nuclear Construction Issues Group documents 

NCIG-01 and ICIG-02 may be used after Jue 26. 1985. for weldments chat were 

designed and fabricated to the requirements of AISC/AWS. Visual inspection of 

structural welds will wmet the minimm requirements of SCIG-O1 and NCIC-02 as 

specified on the design drawings or ocher design output. Inspectors 

performing visual examination to the criteria of MCIC-O1 are trained in the 
subject criteria.
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TABLE 3.9-21

SUPPORT DESIGN AU.WABLE STRESSES FOR 
CATEOY I PIPING SUPPORTS

Load 
Gmndi ion.

Supplemental 
Structural 
Steel. Welds & 
Structural BltsC(

2 )

Normal & Normal AISC 
Friction Allowable 

Upset Normal AISC 
Allowable X 1.33

Foargency Normal AISC 
Allowable X 1.5

Faulted Normal AISC 
Allowable X 1.5 

Test Normal AISC 
Allowable

Com-onart 
Standard Supports 
V/ LCDS' Except 
Unistruc Clams 

Manufacturer 's 
LCDS for Level A 

Manufacturer" s 
LCDS for Level B 

Manufacturer 's 
LCDS for Level C 

Manufacturer's 
LCDS for Level D 

Manufacturer's 
LCDS for Level A 
X 1.33

Component 
Standard Supports 
W/O LCDS' Except 
Unistrut Clms c2' 

Manufacturer's 
Allowable Catalog 
-'alue 

Manufacturer' s 
Allowable Catalog 
Value X 1.2 

Manufacturer's 
Allowable Catalog 
Value X 1.5 

Manufacturer's 
Allowable Catalog 
Value X 1.5 

Manufacturer's 
Allowable Catalog 
Value X 1.33

Gii was&- baeII*.s; ft6 61.6.16 *be.ll -o -adt for she deoir 00 V be!*-
-1 ra~~A * a. ~I

1-li i1(1I utnz .. LUL s--n u LIi~

"w-ic-r--.&_ and I •,1-- l Thecalowable loads for both U-bolts and 
unistrut clanrs were developo load testing per the requirements 
of ASHE Section II1 1974. Subsection NF including Winter 1974. Addenda.  

Tensile stresses do not exceed 0.9F. and shear stresses do not exceed 
0.9Fy/,5. For compressive loads, the stress does not exceed 2/3 
critical buckling.

()

Notes:

m f J • m ....

• _ _ • Jt JP __ •L m • JP



3.10.3.2 Cable Trays and SuMoorrs

3.10.3.2.1 Cable Trays 

Cable trays containing Class lE cables located in Category I structures are 
considered safety-related and are designed to resist gravity and SSE forces.  

Cable tray acceptance criteria are derived from tascing. A factor of safety of 
1.25 against the tested capacity. is maintained for the vertical moment. A 
ductility factor of 3 is used to establish tray capacity in the transverse 
direction. These limits are used in an interaction equation to evaluate tray 
sections for the SSE loading condition. Seismic loadings are developed based on 
the applicable response spectra. In addition. all trays are evaluated to ensure 
a minLmm factor of safety of 3 against cest capacity for dead load only.  

Figure 3.10-1 defines the orientation of the transverse and vertical moments.  

Cable tray X and T fittings are evaluated for vertical loading to ensure a 

minLim factor of safety of 1.25 against the formation of a first hinge.  

All other cable tray components are evaluated using AISI or AISC allovables (as 
saplicable) with increase factors as allowed by Standard Review Plan Section 
3.5.4. Uhere test data is used to establish capacities, a factor of safety of 
1.5 is oainrained againsc the ultimate tes: load fcr the SSE loading condition.  

3.10.3.2.2 Supports 

All cable tray supports located in Category I structures are design.a:ed Seismic 
Catefory I and designed to resist seismic forces applied to rhe weight of trays 
and cables. Each support in Category I structures is designed independently to 
support its appropriate length of tray. Seismic load inputs are based on the 
methods described in Section 3.7 and the damping requirements described in Table 
3.7-2.  

Trays are designed to carry a load of 30 pounds per square foot (wthich is 
equivalent to 45 pounds per linear foot for an 18 inch wide tray) and an 
additional construction load of 30 pounds per linear foot on the top tray.  
Actual tray loading may be used on a case by case basis.  

For load combina:tons a.d allovables applicable for cable tray supports, see 
Table 3.10-5.  

v lo s:ru:rural supports wasiin accordance with the A•aerica 

Society (AL *-4Sr;&cural Veldint Code.0 AVS D1.1-72 as~p~U ned by TVA1 

General Cons:trc:ion SP.f,44"ion. C-29C. w --ht.ied on the drawings.  
Nuclear Conszr'4ction issues C.o. CIC-01. Revision 2. and .CIC-02.  
Revision 0. msy be used, trr•une 26. 1915 -oedn:s tha: were 

dcsigned an!iý d :m the req-4reaern:s of AISC/AIS. o ke d .D eC I C 
l'.1 v: be izwleaer:ed as indica:ed in Sec:;,on 3.6A.l.l.4.  

L_ý-EPL ALE
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3.EPfACV(E!ST PARACRAP)I. SECTION 3.10.3.2.2. PAGE 3.10-5 

Welding was In accordarce with the American Welding Society. (AWS) OStructural 

Welding Code.0 AWS D1.1 with revision 1-73 and 1-74. except later editions may 

be used for prequalified joint details, base materials, and qualification of 

welding procedures and welders. Nuclear Construction Issues Group documents 

NCIC-01 and SCIG-02 may be used after June 26. 1985. for weldaents that were 

designed and fabricated to the requirements of JLISC/AvS. Visual inspection of 

structural welds will meet the minimum requirements of KCIC-01 and NCIG-02 as 

specified on the design drawings or other design output. Inspectors 

performing visual examination to the criteria of NCIC-01 are trained in the 

subject criteria.
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3.10.3.3 Cod•ult and Sueorts 

3.10.3.3.1 Conftks 

Codit containing Class It. cables located in Category I structures are 

considered safety-relsatd and designed co resist gravity and SSE forces applied 

to the conduit and cable. The seismic qualification utilizes the same analysis 

me:.ads as Seismic Category I subsystems described in Section 3.7.3 and limits 

allowable stress to -90% of the yield stress of the conduit material. The 

applicable damping requirements are defined in Table 3.7-2.  

3.10.3.3.2 1mrts 

A ' -. ondm t supports jLn Category I structures are designed to resist gravity and 

SSE forces applied to the conduit and cables. Supports for conduit containing 

Class 11 cables are de -ipsatrd Category I and stresses are limited to 90% of the 

yield stress of the ma erial I;r-rlved. Seismic load inputs are based on methods 

described in Section 3.7 and c.=ping requirements are defined in Table 3.7-2.  
Supports for conduit containing only non-Class 1K cables are desiga•=ed Category 
I(L) and designed and constructed to preclude a failure which could reduce the 

ability of Category I structures. systems. and components to perform their 
intended safety function.  

••or structural supports vas in accordan-e vith the AWS. -5 •

The Category I tinder, .-. wd electrical condui banks, vbicb run froe the Aziliary I ulding to the Diesel D1nert.or siuildig and to the Intoake cuping Station. re¢ 
apalyzed for seisfic loads by the method outlined in Sectonc 3.7.2.1.3. The 

coudut bacnts are designed in accordance vith Section 3.8.u.2.  

3.10.34 oerw:int License Revie' 

3.10.T.h C tVe SI und ed enslTetrialon atnd bk wlec hic hrun £ f, o teAenr 

The results of the seismic qualification program for the Watts Bar Nuclear Plant 

described in Section 3.10.1. 3.10.2. and 3.10.3 are suarized by the following 

listing for Class 1K equipment and by 7ables 3.10-1. 3.10-3. and 3.10-4.

3.10-6
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Welding was in accordance with the American Welding Society. (AWS) "Structural 

Welding Code." AWS D1.1 with revision 1-73 and 1-74. except later editions may 

be used for prequalffled joint details, base materials, and qualification of 

welding procedures and welders. Nuclear Construction Issues Group documents 

NCIG-O and NCIG-02 may be used after June 26. 1985. for weidments that were 

designed and fabricated to the requirements of AISC/AWS. Visual inspection of 

structural welds will meet the minimum requirements of NCIG-01 and NCIG-02 as 

specified on the design drawings or other design output. Inspectors 

performing visual examination to the criteria of NCIG-01 are trained in the 

subject criteria.
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TABLE 3.10-3 

(Sheet 35 of 35) 

WATTS BAR SEISMIC OUALIFICATIONS (Contmd) 

Ecuimen&•: Electrical penetrations (all types and voltages used 

at Watts Bar).  

Seismic Test: Seismic qualification was done by analysis. The 

seismic analysis done on the penetrations consider 

the seismic loads imposed for both a safe shutdown 

earthquake and a 1/2 safe shutdown earthquake in 

a ccordanc e v ith 4 - .. P=Mf - == - = 2 6937 .  

1. The analysis calculated the natural frequencies 

during a seismic event using standard formulas 

for stress and strain by the R. Roark or 

layleigh's methods.  

2. Maximum stresses for the normal and seismic lop

conditions were calculated. Seismic loads were 

considered to act in the vertical direction and 

in two horizontal directions.  

Results: The analysis indicated that the penetrations were 

able to withstand all seismic stresses from a one 

and a one-half safe shutdown earthquake without any 

loss of function.  

Reference: . Conax Report IPS-212, Rev. A and addendum to IPS

212. Rev.A.  

".TVA Ds,ol Spte;e,+o 
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6.7 ICE CONDEMSER SYSTEM 

Figuro 6.7-1 shows the general layout of the ice condenser system.  

6.7.1 Floor Structure and Cooling System 

6.7.1.1 Design .. ku 

The ice condenser floor is a concrete structure containing embedded 
refrigeration system piping.  

Figure 6.7-2 shows the general layout of the floor structure. The functional 
requirements for both normal and accident conditions can be separated into 
five groups: wear slab, floor cooling, insulation section. subfloor, and 
floor drain. Each group is described in detail below.  

Wear Slab and Floor Coolinz System 

1. Funtion 

The wear slab is a concrete structure whose function is to provide a 
cooled surface as well as to provide personnel access support for 
maintenance and/or inspection. The wear slab also serves to contain the 
floor cooling piping.  

The floor cooling system intercepts approximately 90% of the heat flowing 
toward the ice condenser compartments from the lower crane wall and 
equipment room during normal operation. The floor cooling system is 
designed with defrost capability. During periods of wall panel 
defrosting, it is necessary to heat the floor above 32 *F. During an 
accident, the floor cooling is terminated by the containment isolation 
valves which are closed automatically. The refrigeration system interface 
and cooling function is described in Section 6.7.6.2. The cavity below 
the wear slab is filled with an insulation material to resist the flow of 
heat into the ice bed during all operating conditions.  

2. Desirn Criteria and Codes 

Refer to the discussion on ice condenser structural design in Section 
6.7.16. The following codes are also used in the design: 

a. ANSI B31.5-66, including Addenda B31.5a-1968, Refrigeration Piping.  

Derican 'Welding Society Structural Welding Code-1972, .S Publication .  D1..1-72. 
T % po 

c. ANSI Standard Code for Pressure Piping Refrigeration Piping, ANSI 
B31.5, includirn Addenda B31.5&-1968.  

d. AISC Kanual of Steel Construction, Seventh Edition, 1970.

6. 7-1



REPIACEMNUT PARAGRAPH 6.7.1.1, ITEM 2, Numbers b and e, PAGE 6.7-1

b. American Welding Society (AWS) 

OStructural Welding Code,* AWS D1.1-72 with Revisions 1-73 and 2-74 

except later editions may be used for prequalified joint details, 

base materials, and qualification of welding procedures and welders.  

Visual inspection of structural welds will meet the minimum 

requirements of Nuclear Construction Issues Group documents NCIG-01 

and NCIG-02 as specified on the design drawings or other engineering 

design output. (See Item e below).  

e. Nuclear Construction Issues Grouo (NCIG) 

NCIG-01, Revision 2 - Visual Welding Acceptance Criteria (VWAC) for 

Structural Welding 

NCIG-02, Revision 0 - Sampling Plan for Visual Reinspection of Welds 

The referenced NCIG documents may be used after June 26, 1985 for 

weldments that were designed and fabricated to the requirements of 

AISC/AWS.  

NCIG-02, Revision 0, was used as the original basis for the 

Department of Energy (DOE) Weld Evaluation Project (WEP) EG&G Idaho, 

Incorporated, statistical assessment of TVA performed welding at 

WBNP. Any further sampling reinspections of structural welds 

subsequent to issuance of NCIG-U2, Revision 2, are performed in 

accordance with NCIG-02, Revision 2 requirements.  

The applicability of the NCIG documents is specified in controlled 

design output documents such as drawings and construction 

specifications. Inspectors performing visual weld examination to the 

criteria of NCIC-01 are trained in the subject criteria.
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Non-Metallic Materials

Non-metallic materials such as gaskets, insulation, adhesives and spacers are 

selected for specific uses. Freedom from detrimental radiation effects is 

required. . .

Magnetic particle examination is performed on at least 5% of the welds in each 
critical member of the lower support structure. Magnetic particle or liquid 
penetrant examinations where applicable, are performed on 5% of the welds in 
each critical member of the balance of the ice condenser structure. The welds 
selected for non-destructive test examination are designated on the component 
drawings or in the design specifications. Us DE mthed -nd • -•. p...te....

t- eid-

6.7.19 Tests and Inspecti ,-s

The tests and inspections are given in the Technical Specifications.

REFERENCES

1. Deleted by Amendment 85.

2. Tcst Plans and Results for the Ice 
1973.  

3. Test Plans and Results for the Ice 
Supplement 1. April 30, 1973.  

4. Test Plans and Results for the Ice 
Supplement 2. June 19. 1973.  

5. Test Plans and Results for the Ice 
Supplement 3, July 19, 1973.  

6. Test Plans and Results for the Ice 
Supplement 4. November 15, 1973.

Condenser System, WCAP-8110, April 16, 

Condenser System, WCAP-8110, 

Condenser System, WCAP-8110.  

Condenser System, WCAP-8l10, 

Condenser System, WCAP-8l10,

6 7-7s

tutral welding is in accordance with the AWS Structural Codefo 
Wlig AS Code), latest edition as modified by TVA Generq-' 

ontuto pcato -29C. The ^IWS Code is an over lding system 
[or the design of wel M-c nectiors, technique, vo s-hip, qualification.  
and inspection for buildings, s ad a structures. __ 

Df the AWS Code...... . . .• 

Re stance Welding. CIA.
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REPLACEMENT PARAGRAPH, SECTION 6.7.18, PAGE 6.7-75 

Welding was in accordance with the American Welding Society, (AWS) "Structural 

Welding Code," AWS Dl.l with revision 1-73 and 1-74, except later editions may 

be used for prequalified joint details, base materials, and qualification of 

welding procedures and welders. Nuclear Construction Issues Group documents 

NCIG-01 and NCIG-02 may be used after June 26, 1985, for weldments that were 

designed and fabricated to the requirements of AISC/AWS. Visual inspection of 

structural welds will meet the minimum requirements of NCIG-01 and NCIG-02 as 

specified on the design drawings or other design output. Inspectors 

performing visual examination to the criteria of NCIG-01 are trained in the 

subject criteria.
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TABLE 10.1-1 

(Sheet 6 of 6) 

SUMMARY OF IMPORTANT COMPONENT DESIGN PARAMET•RS 

SAFETY VALVES 

Number - S per steam generator 

Mininum flow capacity, steam generator 
- 4,160.597 lb/hr 

Rated Blowdown Press.  

Accumu- Max. Press. Flow Press. In.  

lation Expected in Steam at Set Below Steam 

Press. Accumu- Header Pressure Set Header 

to fully lation at Rated + 3% Pressure at 

Set Open Press. at Relieving Accumu- to Valve 

Press. Valve max. Flow Flow lation Close Closing 

Valve No. (Psi (%) W%) (psil) (lb/hr' W%) (Note 1) (s•iL) 

1 1185 8 &.4 1284 791,563 10 1066.5 

2 1195 7.5 1284 798,163 10 1075.5 

3 1205 6.6 1284 804,764 10 1084.5 

4 1215 3 5.8 1284 811,364 10 1093.5 

5 1224 3 4.9 1284 817,304 10 1101.6 

Note 1 - " A.ig epcif2tn Yi' Ga 3r35 an Ri 9o~io ve 1 mirm 

~ fz zz -rzt 7K61 £3062. ;;1% .INI Sootlon TII 

rtguirer'fl it 5% m-I:im"u- blooT"• The licensing basis for 

the plant is 10% maximum blowdown pr PI-ifl-houf -6 

*A--
4ý4 4i4-. (0t~oramC 11s 54ID3 . -A-.$ -0 More, &DfS''t s Vt0.0 

+i%" c ' rW~,'boo~rsAeA b, +he. A6AK5 5ee+d04f 

ATMOSPHERIC RELIEF VALVES 

Number per steam generator - I 
Minimum capacity, lb/hr/inlet pressure - 64,000/85 psig 

Maximum capacity. lb/hr/inlet pressure -
970.000/1185 psig 

outlet pressure, psig 0 

TURBINE BYPASS VALVES 

Number of valves 12 
Flow per valve, lb/hr 5132,170 

Main steam pressure at valve inlet (for above flow') 900 ps

Maximum flow per valve a: 1100 psia inlet pressure 970.000'.b/hr 

Time to open (full s:roke) - 3 seconds 

Full stoke modulation 20 seconds 
?silure position - Closed 

)



to the steam generator wet 
layup recirculation system 

for use during wet 

layup of the steam generators.  

3. Auxiliary System Support: 

The hydrazine and ammonia 
additions are capable of 

being fed to the 

auxiliary boiler feedwater 
pump suction. Thus, corrosion 

inhibitors are 

available to the auxiliary boiler system.  

10.3.5.4 Effect of Water Chemistry on the Radioactive Iodine Partition 

Coefficient 

As a result of the basicity 
of the secondary side water, 

the radioiodine 

partition coefficients for both the steam generator 
and the air ejector system 

are increased (i.e.. a greater portion of radioiodine 
remains in the liquid 

phase). However, the lack of data on the exact 
iodine species and 

concentrations present prevents 
a quantitztive determination 

of the 

coefficient increase for 
these systems. The partition coefficients 

used for 

site boundary dose calculations 
due to secondary side releases are those given 

in NUREG-080
0 , Revision 2. For the steam generators. a partition 

coefficient 

of 0.01 was used.  

10.3.6 Steam and Feedwater System Materials 

10.3.6.1 Fracture Toughness 

All requirements oi the ASME Boiler and Pressure 
Vessel Code, Section 111, 

Articles NC-2310 and ND-2310 
of the suzmmer of 1973 Addenda for fracture 

toughness for ferritic materials are met in all Class 2 and 3 components. 
The 

main steam piping is impact 
tested at 40F to the requirements of NC-2310, 

and 

feedwater piping is tested 
at 1O0F per NC-23

1 0. impact testing is not 

specified for the au:.xiliary feedwater piping because 
the pipe '-.all thicknesses 

do not exceed 5/8-inch.  

iO.3.6 2 Materials Selection and Fabricatton 

All pressure boundary materials 
in this system are included 

in Appendix I to 

ASME Code Section 11!.  

There are no austenitic szainless 
sueel pressure boundary 

components in these 

systems. Therefore, conformance to Regulator, Cuides 1.31, 1.36, and 1.44 is 

not requircd.  

Topical Report TVA-NQA-P.?LS
9 -A contains the licensing commitmen's for the 

cleaning and handling of 
Class 2 and 3 components 

in accordance with 

R~egulator)' Guide 12'7, ~ L~ & f ~ ~ ~, ~ 
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