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Inspection on January 17-20, 1984 

Areas Inspected 

This routine, unannounced inspection involved 24 inspector-hours at TVA 
Engineering Design Office, Knoxville, Tennessee, in the areas of pipe support 
base plate designs using concrete expansion anchor bolts (IE Bulletin 79-02).  

Results 

Of the areas inspected, two apparent violations were identified (Criterion V.  
Failure to Follow Procedure - Civil Design Standard (DS-C1.7.1) - paragraph 5.c, 
and Criterion V, Failure to Follow Procedures for Pipe Support and Base Plate 
Design ialculations - paragraph S.d).
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REPORT DETAILS 

1. Persons Contacted 

Licensee Employees 

*R. Hernandez, Head Civil Engineer, EN DES 
*N. Liakonis, Principal Civil Engineer, EN DES 
*N. Perry, Senior Civil Engineer, EN DES 
*M. Cones, Civil Engineer, EN DES 
*D. Williams, Nuclear Licensing Supervisor 
*E. Beasley, Assistant to Manager, OEDC 
*J. Ellis, Senior Civil Engineer, EN DES 
*J. Ritts, Nuclear Licensing Engineer 
*J. Worthy, Nuclear Licensing Engineer 
R. Pratt, Senior Mechanical Engineer, EN DES 
A. Manzano, Mechanical Engineer, EN DES 
T. Demacopoulos, Civil Engineer, EN DES 

*Attended exit interview 

2. Exit Interview 

The inspection scope and findings were summarized on January 20, 1984, with 
those persons indicated in paragraph I ahove. The licensee was informed of 
the inspection findings listed below. The licensee acknowledged the 
inspection findings with no dissenting comments.  

(Open) Violation 390, 391/84-05-03, Failure to Follow Procedure - Civil 
Design Standard (DS-Cl.7.1), paragraph S.c.  

(Open) Violation 390, 391/84-05-04, Failure to Follow Procedures for Pipe 
Support and Base Plate Design Calculations, paragraph 5.d.  

(Open) Unresolved Item 390, 391/84-05-01, Factors of Safety for C(increte 
Expansion Anchor Bolts (IE Bulletin 79-02), paragraph S.a.  

(Open) Unresolved Item 390, 391/84-05-02, Pipe Support Base Plate Design 
Consideration (OE Bulletin 79-02), paragraph 5.b.  

(Open) Unresolved Item 390, 391/84-05-05, Fviction Force Consideration For 
Pipe-Support Design, paragraph 5.e.  

3. Licensee Action on Previous Enforcement Matters

Not inspected.
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4. Unresolved Items 

Unresolved items are matters about which more information is required to 
determine whether they are accevtable or may involve violatlons or devia
tions. Three unresolved items Identified during this Inspection are 
discussed in paragraph 5.  

5. IE Bulletin 7h n.', tpe Support Base Plate Designs Using Concrete Expansion 
Anchor Bolts (25528) Unit- I and 2 

The inspector held various discussions with the licensee's responsible 
personnel. It was noted that Watts Bar Pipe Support Groups perform not only 
pipe support/restraint analysis but also base plate designs including using 
concrete expansion anchor bolts. Some of the personnel who perform the 
aforementioned work activities have mechanical engineering background while 
others have civil engineering background.  

The inspector reviewed portiohs of the followirg design standards, construc
tion specification, and computing documents to determine whether they 
conform to the licensee commitments and NRC requirements: 

- Civil Design Standard DS-CI.7.1, General Anchorage to Concrete, Re. 1, 
December 19, 1983 

- Civil Design Standard DS-C6.1, Concrete Anchorages - General, Rev. 1.  
August 26, 1976 

General Construction Specification G-32, Bolt Anchors Set in Hardened 
Concrete, Rev. 8, Hay 31, 1983 

- Base Plate 11 (flexible base plate analysis) Computer Program User 
Manual, Rev. A, Nay 28, 1982 

- User's Manual for CASOBAP (Computer Program For Rigid Base Plate 
Analysis), September 15, 1983 

- katts Bar Unit 1, IE Bulletin 79-02 Final Report, August 26. 1983 

- EN DES-EP 3.03, Design Calculations, Rev. 6, January 31, 1983 

a. Factors of Safety For Concrete Expansion Anchor Bolts (It Bulletin 
79-02) 

Watts Bar Unit 1, IE Bulletin 79-02 Final Report, dated August 26, 
1%3, was reviewed and discussed with the licensee's responsible 
personnel. It was tioted that the design allowables for self-drilliig 
expans;on shell anchor (SSD) and wedge bolt anchor (WB) were controlled 
by TVA's Civil Design Standard OS-C6.1. The factors of safety for SS5 
and W9 anchors in CS-C6.l are ?.B and 2.6, ispectiveo). for the 
abnormal loading conditi"ts. The tacto" of safety -ur SSO and WP 
anchors under normal 1OeG114 %.,1Liemns art 4.S and 4.0, respecttvely.
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In accordance with LE Bulletin 79-02 requireaents the minimum factors 
of safety for SSD anchors should be five ano for WB anchors should be 
four. A review of the results from the sample of 41 sateey-related 
base plate calculations indicates that factors of safety for SSD 
anchors are less than five in 15 base plates. These factors of safety 
are ranged from 4.0 to 4.90 as shown in Table 1 of the licensee's 79-02 
Final Report.  

The NRC inspector noted that the licensee had made a Justification to 
raise the aforementioned factors of safety for SSD anchor calculations.  
An example of this justification was to use a 5,000 pounds per square 
inch concrete strength versus a 3,C00 pounds per square inch originally 
utilized in the design. Furtheruore, the inspector reviewed portionis 
of tht sample calculation (flexible base plate analysis) for Support 
!o. 47A450-3-76. Results from the computer printout on January 22, 
1983, indicated that a factor if safety for SS anchor at node point 23 
was 2.60 After a Justification the factor of safety for the same 
anchor was 4.44 (should be 3.70) as shown in Tabie 1 from the 
licensee's 79-02 Final Report dated Au;ust 26, 1983. Sample calcula
tion for Support No. 47A450-3-75 indicated that a factor ut safety for 
SSD anchors at node point 9 and 13 was 2.80 based on computer run on 
Decemrber 5, 1983. This compared to a factor of safety 4.0 after a 
Justification shown in the liccnsee's 79-02 Final Report.  

Results from the sample of 41 base plate calculations 'ndicate that 
factors of safety for SSD anchors in 15 base plate calculations do not 
meet NRC rtquirenents even with a justification of using higher 
concrete strength. Pending further information to be furnished by the 
licensee, this matter is identified as Unresolved Item 390.  
391/84-05-01, Factors Of Safety For Concrete Expansion Auchor Bolts (IO 
Bulletin 79-02).  

b. Pipe Support Pase Plate Design Consideration (IF Bulletin 79-02) 

IF BulletiA 79-02 requires that the effect of base plate flexibility be 
considereg in obtaining the anchor's maximi design load. A discussion 
held with the licensee indicates that Watts Bar base plates designs 
have not accuunted for plate flexibility when determining the maxti4 
anchor eesign loads and factors of safety as required by the bulletin.  
All bptt Bar base plate designs as of nof have been based on rigid 
platf: analysis. IE Bulletin 79-02 states that the base plates should 
be c•sidered flexible if the unstiffened distantt Lutwe•n tht reeter 
wldid to the plate and the oVge of the base plate is jrto.r than 
twice the thickness of the plate. The licenset has not iusilemnted the 
afortentioneo bulletin -rquirennts nor added stiffirtis to the bate 
plt•t to reduce plate flexibilit). Pending further vvaluetior by the 
l|t~rse witr rejard to the obove requireftnts, thr8 tetter Is 
idretified as Unresulve Item 3*',3Q1/84-u•-40, Pipe Support Bast flaw 

stlga Consideration (it bulletin 79-02).
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c. Civil Design Standard Implementation 

During the discussions held with the licensee in the areas of IE 
Bulletin 79-02 requirements, it was noted that TVA Civil Design 
Standard DS-Cl.7.) has nut been fully implemented by the licensee pipe 
support group in the area of base plate designs. Paragraph S.0 of the 
standard states thet the method of analysis may be based on the assuLp
tion that Ute contact surface between the plate and the concrete 
retains a plane provided the plate projects no more than four plate 
thickness (two plate thickness required by IE Bulletin 79-02) from the 
attached cr*er or from stiffeners welded to the attached mesber and 
the base plate (i.e., rigid plate analysis). Otherwise the effect of 
base plate and anchor deformations shall be consiereo (i.e., flexible 
plate analysis). The failure of implementing the above docuiented 
criteria is a violation of 10 CFR 50, Appendix B, Criterion V. This 
item is identified as Violation 390, 391/84-05-03, Failure To Follow 
Procedure - Civil DesiSn Standard (DS-CI.7.1).  

d. Design Calculations 

The inspector reviewe portions of the following approved design 
calculations and computer applications in the areas of pipe support 
analysis and base plate designs: 

4 Suort - No. Ptela Sy s tem 

47A450-3-76, Rev. I Essential Raw Cooling Water 
47M460-3-76, Rev. 1 Essential Raw Cooling Water 
1-038-39, Rev. 0 Auxiliary Feedeater 
I7AS6-1-12. Rev. 2 Essential Raw Cooling Water 

The above design calculations, with respett to pipe support analysis, 
base plate design, and anchor lo" determination were reviewed for 
conformance to analysis criteria, applicable code, NRC req•irmnts and 
the licenise commitents. Furthercore, these design calculations were 
evaluoted for thoroughness, clarity, .unsistecy and accuracy. In 
general, the calculations were perforred in accordantce with design 
documents with the exception of t0e followi• g discrepaies: 

(1) Support No. 41M%-3-16, Rev. 1. in th Essential Paw Cooling 
Water (LaCt) system was exarines. it was noted on Sheot No. I of 
t0e desiAg ca•tulations that an itncrreat bering presiured Oiay' 
was used for base plate thickness calculation. The incorrect 
pressure diagram was baot• on a tv'anjular distribution in lieu of 
a uniformly rectangular distribution. Io addition, Sha Ito. 6 
throtug Shuet he. 1I of the design &ct ,to. 1id not have the 
ii~ntok,,ri.4tttluvn preparer's anta chwter" r And tit 'aote ut 
tie work perfu t. Irtherre. the dt.,Vi calculatiens were fwL 
in 'onfori!arce with tht licensee's e r 'FC pro-hcedre tE US-tv 
XU., tliSign Calrula#irs., key. A !p tmrs -C *Itmplne4mni• the
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requiramnts identified in Figure 3 through Figure 10 contained in 
the procedure.  

(2) Support No. 47A4M0-3-7S, Rev. 1, in the tRV system was reviewed.  
It was found that Sheet No. 3 through Sheet ho. 18 of the design 
documents did not have the identification of preparer's and 
checker's names a&;d the date of the work perfovet. In addition, 
Sheet No. 2 of the design calculations shwed that no tension
shear interaction formula was used to Check the adequcy of the 
bolt allowable hawds. The NRC inspector performed a calculation 
based on tbe actual tension and shear loads shown on Sheet No. Z.  
It was found that the ratio of the comined loads exceeded the 
allowable (i.e., greater than unity). As a result, the calcu
lation of this anchor bolt would be rejected due to stresses over 
the linit. Furthermre, the calculations performed for this 
support were not in atcordanc.e with the requiremer ; identified in 
ergineering procedure [t DES-EP 3.)3. Design Cilculations.  

(3) Support No. 17AS86-l-12, Rev. 2, was evaluated. It was noted on 
Sheet No. 3 of the design calculations that the tension-shear 
anteraction formula was not used to verify the adequacy of the 

bolt interactions. The bolt shear forces due to Fx (1626 lb.), Fy 
(12.3 lb.!, and Ms (2122 itn.-lb.) were not calculated. By using 
the interaction formula, bolt no. 4 ot joint I base plate would b 
overstressed resulting from. the calculatto tension-shear inter
actions.  

(4) Support No. 1-038-39, Rev. O, in the auxiliary fee&ater system 
was Inspected. it was noted that the design calculations for this 
sup appeared to be adequate except that Sheet No. 2 was not 
signed and dated by the checker.  

Discrepancies letified frw the above 4 supports indicate that 
portions of these design calculations were not performed in 
accordance with engineering procedure EN MS-EP 3.03, Desig 
Calculations- Civil bsign Standards; and sound engiteerin 
applications (e.g., base plate bearing pressure distributio).  
These are violations of 10 UFR W, Apvndx B, Criterion V, and 
are identifled as Violation 3. 391i84--. Failure To Follow 
Proredures For Pipe Support and Bse Piate Design Calculations.  

e. Friction Force Cwmnratlu* 

The inspector held diucussions with the licensee's respov-ibie 
enginrering personnel me isevieed various pipe suppo't desin Od• u.  

at%. It was noted that tritticn fortes durt to %hermwl movement 
hetueni Ohe supporting mer an-- the' pipe hove not beer considerfrd in



the pipe support design. Pending 
the licensee for further review, 
Unresolved Item, 390,391/84-05-05, 
Pipe Support Design.

nore information to be furnished by 
this matter is identified as 
Friction Force Consideration For

Within the areas insp• •ted, two violations were identified.
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