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Results 

Of the three areas inspected, no items of noncoupliarce or deviations were 
identified in one area; eight items of noncompli.ace were found in two areas 
(Infraction - Failure to properly identify and handle audit deficiencies, Para
graph 6.b.(4); Infraction - Audit frequencies incorrectly specified, Paragraph 
6.b.(5); Deficiency - Failure to reference source infomation, Paragraph 
6.a.(l)(d)1; Infraction - Inadrq.ate :ivil dLawinp review, Paragraph 6.a.(2)(c); 
Deficiency - Improper storage of civil QA records, Paragraph 6.*.(2)(c); Infrac
tion - Failure to implement QA program in the Geo,..gic Services Group, Paragraph 
6.a.(3)(c); D ficiency - Failure to identify safety-related drawing, Paragraph 
6.a.(3)(c); Infraction - Contract ervice audits not performed, Paragraph 6.b.(6).
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DETAILS

1. Persons Contacted 

Licensee Employees 

G. H. Kimons, Hanager, Office of Engineering Ec - i Construction (OEDC) 
*J. P. Knight, QA Manargr, OEDC 
*H. N. Sprouse, hanager, Enginering Design (EN DES) 
*S. Duhan, Supervisor Quality Compliance, OEDC-QA 
*R M. Pierce, Asst. Manager, EN DES 

J. L. Parris, Branch Chief, Quality Eugineering Branch (QEB/EN DES) 
*P. . Duncan, Supervisor QA Section, QEB/EN DES 
*J. F. Cox, Senior Luclear Eagineer-Licensing 
*F. A. Stone, Civil Jesign Project Engineer, Nartaville, Phipps Beand 
*R. D. Guthrie, Licensing Engineer, Civil Engineering Branch, (CEB) 

R. W. Allen, Supervisor, Geologic Services Group 
B. Cantrell, Hechanical Design Project Manager 

Other licensee employees contacted included 15 CA perisine: and 17 Engineers.  

*Attended exit interview 

2. Exit Interview 

The inspection scope sad findings were sumarized on July 11, 1980 vith 
those persons indicated in Paragraph 1 above.  

3. Licensee Action on Previous Irspection Findings 

Not inspected.  

4. Unresolved Items 

Unresolved items are maters stout which more informstion is required to 
detenine whether they are acceptable or may involve sooco pliaoce or 
deviations. Pv unresolved items identified during thbi inspection are 
discussed in paragraph 6.a.(1)(d)3 and 6. b.(7).  

5 Independent oIspectior .ffort 

a. Singleton Mate.ials Enginering Laboratory 

The inspector performed a valk-tbru inspection of the Siagletoa Materials 
Engineerinr Laboratory. The itspector exasised the currentness of 
calibratios of the laboratory equipment, sad discussed tae laboratory's 
QA progtra sad materials testiog procedures with the laboratory director 

a.nd laboratory personnel.

Io deviations or items of aoscoqplimnce were identified.
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b. Part 21 - Inspector Follo, -- p Items - 50-327/79-25-01, 02 and 03 

The identified inspector follow-up item are closed. TVA has revised 
EN-DES-EP 2.02 and evaluaticn worksheets to clearly; describe how the 
OEDC responsible offi: - is notified of reportable Part 21 ratters; 
define the written report co, tents to include thsa information required 
by 10 CF2 21.21(b)(3); infor j the vendor supplying the component or 
portion of the facility for consideration of reporting generic implica
tions.  

6. Overall Review ana tnspection of Engineering Design QA Program Implementation 

a. Design Contro.  

(1) Hechanical Engir tering Design Review 

(a) Documents Examint.  

TVA EN T.-S-EP 4.02 "Engineering Change Notices" 

TVA EN DES-*P 4.03 "Yie;i Change Requests 

TVA EN DES-EP 4.04 "Handling of Squad Checks" 

TMA WW NrC-.t L 4t 1 % 4 -IBr
&a an ffvia » nInterfare ioardwnarin.  

of Oetailed Construction and Procureament 
Drawings"

TVA EN DES-EP 3.03 "Design Calculations" 

Concrete Anchorages 
Civil Engineering Standard DS-C6.1 

Al ernate Criteria for Piping Analysis and Support CEB-76-11 

Te .-dyne - Technical Report TR-2160-11 

Westinghouse specification for Watts Bar, "Matertal Specifica
tion Pipe and Fittings, ASHE III" 

Tylizal support type TVA standard 3GB0053-00-series 

2eledyne - Technical Report - Operating Nodes Evaluation 
Decay heat Removal and Core Flood Systers CEB-78-33 

Bellefontp's BLP-E 66.76, her. 1, Component Supports -Analyses, 
Design, Procurement, Fabrica.on and Installation 

Dynam- Earthquake Analysis if the Interior Concrete Structure 
and l-'nase Spectra for At'tched Equipment - (Bellefonte)



(b) QA Program 

TVA's QA program as described for each plant by its FSAR or 
PSA3 (Section 17.1A) specifies the QA com-itaents for design 
control; procurement; document control; instruction, procedures 
and drawings; control of purchased material, equipment and 
services. Various engineering procedures as listed above 
provide instructions to satisfy the above comitments by the 
Mechanical Engineering Branch (MEB). HEB has provided 
organizational charts for each plant inspected to assuire 
control of activities and that commitentz are being met.  

(c) laplementation 

The HEB is the lead branch in the Office of Engineering 
Design and Construction for activities related to development 
of the preliminary design for preparation and review of the 
PSAR. MEB is divided into separate piping system design 
groups. Discussions were held with various sections dealing 
in safety-related systems. These sections are responsible 
for the systems design tad for the alternate criteria analysis 
required for stress analysis. Also, discussions were held 
with the Civil Engineering Branch (CEB) who has the responsi
bility for the rigorous computor stress analysis for all the 
safety-related s-stems. The following docments in both NEB 
and CEB were reviewed by the inspectox for compliance with 
the commrnitments and procedures as listed above.  

1 Bellefonte Units I and 2 

Design Criteria for "Decay Heat Removal System", Design 
Criteria go. 54-0D-D740, Rev. 0 

Mechanical Decay Best Removal System, Drawing Fo.  
;RW413-MD-03, Rev. 4 

Design Criteria Diagram Decay Beat Removal System, 
Drawing No. 33W0612-MD-01, Rev. 3 

(Procurement Request Yorm) PM-238 
(Engineering Change Noti ce) ECN-342 

CN-599 
ECM-202 

BW Document go. 15-4036000001, Rev. 5, S4stems Discrip
tion for Decay Beat R3moval System, Drawiag o. 31124 

Correspondence letters between TVA and Bw: 
TVA letter No. X-4083 
3I letter No. P-83 
KW letter No. K-5308
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National Valve and Manufacturing Co. (O.VCO) 
Drawing Nos. A8453; A8452 

(Field Change Request) FCR-H630 
FCO-B1773 
FCR-M1267 

Decay Rest Removal System - "Pipe Wall Calculations 
I.D." No. 3-fI-RRM-020175, Re . 2 

Pioing Bill of Material 
Drawing Nos. 3 RW4 13-ID-Series 

3RW0 4 12-ID-Series 

Design Criteria for "Design of Safety Related Piping 
Supports and Suppleoental Steel", Design Criteria No.  
M9450-D71,, Rev. I 

Alternate Criteria for Piping Analysis and Support 
Report go. PAD-76-116, Rev. 2 of Addeadrm 2 

D sign Criteria Diagram Hakeup and Purification System, 
- rar4 -"I o 3WnO6-fBV-L , sv 1 

Nechanical Makeup and Purification S7stem, Drawing No.  
3WV0419-*-02, Rev. 4 

EI DES Calculation los.: BLN-NV-D054-23, Rev. 0 
3-M2-SCL-032780, Rev. 0 

Design Calculations for 2-inch Diameter and Under 
Piping, Calculation No. 401X2-1 

Alternate Criteria Problem No. IN-SA-D054-3.1, Rev. ? 

Ranger Selection and Load Sumary Decay Beat Removal 
Piping for Reactrr Coolant System Nodel N14-ID-E (IA-21D-E) 

DAR From Letdown to DiR Pump PU1 thru Pentr. 170, 
Drawing so. 1RW04B-MD-E1, Rev. 1 

ICS Displicements and Seisic Response Spectra, 3W 
Calculations No. 86-1100397-02 

2 Watt Bar Units I and 2 

Westinghouse Fow Diagrasm o. 113E791, Rev. 7 for Iluh, 
TVA Flow Diagram No. 47W810-1, Rev. 10 for HRB 

Nechanical Residual o at etaoval System Piping Drawing 
No. 47%432-1, Rev. 10
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TVA FCR go. 1430 
TVA FCR No. N-967 

Design Criteria for "Analysis of Category I and 1(L) 
Piping Systems", Design Criteria No. WB-DC-40-31.7, 
Rev. 3 

RR - Stress Problem M3-63-7A 

Isometric - SIS, RHR and ACTS Piping for Static, Thermal, 
and Dynamic Analysis and Support Locations Stress 
Ismetric Drawing No. 47W435-206, Rev. 3, System go.  
13*3-17A 

Seismic Analysis of the Auxiliary Control Building, 
dated 6/19/74 

Reactor Building Dynamic Earthquake and Static Winad
Tornado Analysis of the Shield Buaiding dated 3/10/75 

3 Seq.yah Units 1 and 2 

Mechanical Compoaent Cooling System, Drawing No. 47W46-2, 
Rev. 18, Detail Support Drawiang 47A464-2-148 

Piping Analysis Spectra Data, rn-I-79-24 

2-Inch Diamter Pipe and less, Seismic Class 1 Support 
Calculations, 47A053 - 802 thri 850 

TVA E9C No. 2419 
TVA ICU No. 2192 
TVA CR CEB-79-19-I1 

SNP "A" Size Prints 4 7A053-801-Series 

Use of WP Alternate Criteria for Piping Analysis and 
Supports, Ieo dated 9/7/76 

(d) Conclusions 

The inspector concluded, with the exceptions listed below, 
thit within the areas inspected, ME and CID have met the 
conmitments of the FSA2 and/or PSAX sections mentioned above 
and it appeared that the eangineeriang staff has as effective 
organization.  

I Deficiency - Failure to Reference Source of laformation 

Calculations for Bellefoste typical supports used in 
the alternate criteria analysis for seismic supports 
did not reference the drawings of the typical used in 
the supporting of the pipe.
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Sequoyah's typical supports used in the alternate 
criteria analysis did not reference the design parameters 
used in the calculations. These two ezales do not 
meet the requirments of EN DES-EP 3.03 and would be 
identified as a Deficiency - Failure to reference 
source of informtion, 327/80-24-01; 328/80-15-01; 
438/80-13-01; 439/80-13-01.  

2 Inspector Follow-up Item - Program for Seismic Analysis 
of S-11 Bore Pipe 

Discussions held with MEB on alternate criteria analysis 
for small bore piping revealed that no program was 
established that would identify that all smll bore 
piping had been analyzed to the Utest revision of the 
drawing for Bellefonte. The inspector concluded that 
the Sequoyah and Watts Bar projects have an informal 
program to provide assurance that the smll bore piping 
has been analyzed. TVA design personnel comitted to 
provide a method whereby it can assure that mall bore 
pipe analyses will be complete for subsequent plants.  
This item is identified as an Inspector Follow-up Item; 4 38/80-13-02; 439/80-13-02; 519/80-11-03; 520/80-11-03; 
521/80-11-03; 553/80-11-03; 554/80-10-03; 566/80-10-03; 
567/80-10-03.  

3 The following item for S(f-W plants have been identi
fied as having potential safety concerns and are identi
fied as Unresolved Item.  

a Essential sensing limes or conduits that were 
field routed were never evaluated for impact of 
internally generated missiles.  

b go detail analysis and e'aluations cf internally 
ganerated missiles on essential equipoMt or 
containmnt has been conducted.  

c Pipe rupture loads (longitudinal ruptures) have 
not been considered for the win steam and feedwater 
guard pipes.  

d Breaks in the HS and 1W lines have not been con
sidered for the DA analysis.  

a DBA analysis of piping my not have considered the 
effect of internally generated missiles on contain
ment.



f Seismic qualifications of flex condait and flex 
hoses were sever validated. Report CEB-MET-77-12 
sever reached the field/constraction (Ref. SXD 
Spec. 9-40). Some caeduits are not designed for 
themal ovements. 

X CEB had ashed SIP to provide identification of 
process pipe to simplify or to properly conduct 
field evaluations. SIP has refused to identify 
the process pipes with proper tags. Without 
proper identification it appears that the field 
evaluation can not be perfomed effectively.  

h During field evaluation interactions of sensing 
lines and conduits in local areas ef essential 
equipment has to be checked. It is impossible for 
field evaluation teams to trace sensing lines aad 
coandits after they leave a particular area. The 
field evaluation teas relies heavily on the field 
constructiov personnel to route the lines a: per 
separation criteria.  

S EDS performance as an AE for documentation prepa
ration and document control has not been evaluated 
for effectiveness.  

The above listed items are identifzd a: Unresolved 
item 327/80-24-05; 328/80-15-05; 390/80-20-03; 391/80-14-03 

(2) Civil Entineering Design Review 

(a) Docuents Examined 

EX ES EP 1.01, "Preparatio, and Processing of Division 
Level Engineering Procedures" 

El MS E 1.02, "Preparation and Processing of Branch and 
Design Project - Level EPs 

EI MS E 1.14, "Engineeriag Records - Retention and Storage" 

n ES EP 1.16, "Quality Assurance Proficiency laprovement" 

El DS IP 1.26, "esoconformances - Reporting and landling by 
a as" 

S3US U 1.21, "Cotrol of Documnts Affecting Quality" 

EX US V 3.01, "Design Criteria Docmnts - Preparation, 
Reviw, and Approval"
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SDES EP 3.02, "Seismic Design, Review, and Control" 

I DES EP 3.C3, "Design Calculatioos" 

a DES EP 3.04, "E DES Construction Specificatioons - Prepa
ration, Review, and Appraaul" 

EX DES EP 3.08, "Soil and lock Investigations 

E DES EP 3.10, "Design Verification methods nad Perfomance 
of Design Verifications" 

EN DES EP 3.14, "Production, Placing, and Quality Control of 
Cocar.te" 

E DES EP 3.23, "0 DES CoMpatr Program Requiring Quality 
Assurance, Verification, Documentatios, and Revision" 

E ES EP 3.29, "Fill Quality Control Reports - Review by 
E RES" 

SDES EP 4.02, "Engineering Change Notices - Ladling" 

--- L-S EP & - 2l "Fild &cIha 1 AMan r 

E DES EP 4.04, "Iandling of Ismquadcecs" 

El DES EP 4.12, "E DES Design Gides ad Design Standard 
-Preparation, Review, oproval, Distribution, and Revisioo" 

Ea DES EP 4.1, "Design Chap Requests (DCRs) - Processing, 
Reviewing, and ApproviWn" 

E DES EP 4.25, "Design Review and Isterface Coordination of 
Aetailed Construction and Procaraemt Drawigs" 

ID QAP 3.1, "OEDC Site Investigattio for Design Purpose" 

(b) QA Program 

The quality assurance progrm for all phases of design, 
construction, sad operation of nTA' uclear power plafts is 
described io the Sequoyakh ad atts Bar fIlAs, io the Belle
font., lartsville, and Phipps tead PSARs, and is TVA Topical 
Report TR75-1A. Sections 17.AU.3 ad 17.1A.5 of the FSARs, 
PSARs, aad Topical Report specify the QA requir ts for 
design control and iustructios, procedures, ad drawings.  
The Delltesat., artsrille and Phipps Dead PSARs sad the 
Topical Report comit to the requiremets of IC Regulatory 
Guide 1.64 ad ANSI Standard 545.2.11-1974. The procedures 
listed in Paragraph 6.a.(2)(s) bove, are the controlling

^ *
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procedures and documents for control of civil engineering 
design activities in accordance with the requirements of 
RC, industry standards, and TVA QA comitents.  

(c) Ifplementation 

The inspector reviewed various civil design documents and 
held discussions with responsible engineers in the Civil 
Engineering Branch, in the Civil Engineering and Desigc 
Branch, in the Yellow Creek Design Project Group and in the 
Iartsville-Phipps Bend Design Project Group of the TVA 
Engineering Design Division to verify that civil design 
activities were being accomplished in accordance with the 
procedures listed above. Documents exined were as follows: 

Nartsville Design Criteria 16-X2-0701, "Essential 
Service Water Pumping Station" 

Bartsville General Design Criteria 56-50-D702 

Iartswille Calculation umber EPP 790802507, "Essential 
Service Water Pimping Station" 

Iartsville Drawing lumbers 4E1406-96-01 through 4UE106
6-07 and 61E1407-K6-01 through 4E1407-K6-13. These 

drawings show the essential service water pumping 
station concrete and reinforcement details.  

lartsville Calculation Ember Dr790727516, "Diesel 
Generator 7-Day Fuel oil Task Escas-mets" 

artsville Drawing lmbers 415U422-T7-01 through 4tES422
T7-07. These drawings show the diesel generator 7-day 
fuel oil tank encasement concrete and reinforcemnt 
details.  

lartsville sad Phipps Bead EW spray poed slope stability 
calculatioss 

lartsville Drawing lumber ST11251-TI-01, "General 
Grading Pla" sad Drawing lumber T10252-T-01, "Spray Ped Grading sad Details" 

Phipps sead Specification laber 17C-76, "EaIsrth and 
Rock Foeadatio sa8d Fils" 

Yellow Crek - "General Design Criteria for Desigs of 
Civil Structures", -mber -50-D702 

ellow Creek - Detailed Design Criteria for Reactor 
1l"ding Structures", wmber U-91-0701
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Tellow Creek - "General Design Criteria for Dynamic 
Earthquake Analysis of Category I Structures and Earth 

banh etbf", Nmber U-50-0709 

Tellow Creek - "Design Criteria for Applicatios of 
Earthquake Forces for Design of Category I Structures", 
Nember X8-50-710 

Tellow Creek Calculation umber TCP-O-519-21- , "Reactor 
Cavity Elevation 466.0 Slab" 

Tellow Creek Calculation umbeor TCP-80-0519-215, "Reactor 
Cavity Brackets at Elevation 487.27" 

Tellow Creek Calculation Wmber TCP-80-0519-216, "Reactor 
Cavity Elevation 470.55 to 497" 

Tellow Creek Drawing lumbers REO 47-13-1 through 
41E0447-R3-6 and 4RE0448-J3-1 through 4E0448-L3-10.  
Thee drawints show the concrete amd reinforcement 
details for the reacor cavity.  

Tellow Creek Calculatioa umber TCP-79-1217-204, "Reaccor 
BAilding Eaclosure Structural Concrete Desig " 

Tellow Creek Drawing oumbers 4E04338-7-1, A60438-B7-2, 
and 4U0439-37-1 through 4E0439-17-4. These drawings 
show the concrete ad reiaforceaent details for the 
reactor building enclosure structure.  

Tellow Creek Drawinag mber 11-0356-I6-01, "Contaimet 
Vessel Dish - Floating Procedure", and Drawing lmber 
IRE-035-36-02, "Cootaiment Vessel Dish - Groutang 
Procedure" 

Tellow Creek Specification lNrber C-9194, "Reactor 
Building Containment Vessel Dish floating and Groting" 

Review of the above documents and discussiwes wit' responsible 
engineers disclosed the following soncomplisaces for failure 
to follow Engineering Design (EN DES) QA procedures.  

IN DES Procedure ambers 4.04 and 4.25 require that design 
drawings be checked to verify that all pertinent design 
inforatio is in cluded on the drawings. The design criteria 
for missile shielding for the Eartsville-Phipps eknd diesel 
generator 7-day fuel oil task encaseents require the concrete 
to have a sitns compressive strength of 4600 psi. This 
requirement was not noted on the design drawings (artaville 
Drawing umbers 64Y5422-7-01 and Phipps lead Drawing Number 
4T0422-7-o01). This oemission was not detected by the checker
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of the drawings and appears to be a result of inadequate 
review of the drawin by the checker. Ihis was identified 
to the licensee as Infraction item 518, 519, 520, 521/ 80-11-04, 553/80-11-04 and 554/80-10-04, "Inadequate Civil 
Drawing Review".  

El DES Procedure umber EP 1.14 requires complete calculations 
to be microfilmed in order to meet the records storage 
requirements of ANSI 145.2.9 for quality records. The 
completed calculations for the stability analysis of the 
Eartsville and Phipps Bead ESV spray pond slopes have not 
been microfilmed. These records were stored on open shelves 
mot meeting the requirements of the procedure or ANSI 145.2.9.  
This was identified to the licensee as Deficiency item 518, 
519, 520, 521/80-11-05, 553/80-11-05, and 554/ 0-10-05 "Improper Storage of Civil Quality Records." 

El DES Procedure Number EP 1.02 requires Branch Engineering 
Procedures (EP) to be prepared to provide written instruction 
for QA related activities which are unique to that EX DES 
branch. El DES Procedures EP 1.14, 1.16, 1.28, 3.03. 3.08, 
4.04 and 4.25 provide, is part, measures for control of QA related activities in El DES. Discussions with supervisory 
personnel in the Geologic Service Group in the El DES Civil 
Engineering and Design Branch disclosed that no branch EPs 
had been prepared as requirt by EP 1.02 and that the Group 
had not implemented EN DES Procedures EP 1.14, 1.16, 1.26, 
1.28, 3.03, 3.08, 4.04 and 4.25 in performance of safety 
related activities within the Group. The Group supervisory 
personnel ware not knowledgeable of TVA and NRC QA require
mnts. This was identified to the licensee as Infraction 
item 327/ 80-2-02, 328/80-15-02, 390/80-20-01, 391/80-14-01, 

39/ 80-13-03, 518, 519, 520, 521/80-11-06, 553/80-11-06, 
554/80-10-06 and 566, 567/80-10-04, "Failure to Implement QA 
Program in the Geologic Services Group".  

(d) Cosclusions 

The inspector concluded that Civil Design Engineering Procedures 
with the esception of those items identified in Paragraph 
(c) aboWe met the requirements of NRC, industry standards, 
aad comitments in the Sequoyah and Watts Bar FSARs, in the Delletfote, artfville, and Phipps Bend PSARs, and TVA 
Topical Report TR-75-1A. The procedures are an effective 

ethod of controlling civil design activities. owever, the iuspector eapressed concern to Engineering Design management 
regarding the failure of the Geologic Service Group to 
implemeat the TVA QA program and the fact that the Geologic 
Services Group supervisory persoaael were not knowledgeable 
of TVA and nRC QA requirements.

o6 deviatiots were identified.
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(3) Electrical Engineering Desiga Review 

(a) Documents Examined 

El DES Engineering Procedures

EP 1.26, 22

1.28, 

3.01,

EP 3.02, 

EP 3.03, 

EP 3.04,

EP 3.10, R4 

EP 3.11, RI 

EP 3.12, Rl 

EP 3.21, RO 

EP 4.01, M14

EP 4.02, 

EP 4.03, 

IP 4.04, 

HP 4.11,

EP 4.12, 14 

EP 4.14, R2

Wonconfocrances-Reporting and Handling 
by E DES 

Control of Documents Affecting Quality 

Design Criteria Documents-Preparation, 
Review and Approval 

Seismic Desig, Review and Control 

Design Calculations 

EX DES Construction Specifications 
Preparation, Review, and Approval 

Design Verification Methods and Performance 
of Design Verifications 

Auxiliary Power System Studies - Responsi
bility anad Preparation 

Cable Trays - Design and Requisition 
Responsibilities 

Auxiliary Power Load Information System 
Development, maintenance, and Use 

Signatures/Initials for Preparation, 
Review, and Approval of IE DES Drawings 

Engineering Change Notices - HIadlian 

Field Change Requests 

Iandling of Squadchecks 

Combined - Design Drawings and Project 
Standard Drawings - Preparation and Use 

EN DES )esign Guides and Design Staudards 
Preparation, Review, Approval, Distribution, 
and Revision 

H DS Typical Drawings and Standard 
Drawings - Preparation, Reviwv, Approval, 
Cistribution, and Revision
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EP 4.15, 11 

EF 4.18, 30 

EP 4.25, R2 

EP 4.28, R2 

EP 5.01, R9 

EP 5.02, R1 

EP 3.11, 37 

EP 5.17, a1 

EP 5.26, R4 

EP 5.30, R2 

EP 5.33, R2

Project Layout Drawings 

Design Change Requests (DCRs) - Processing, 
Reviewing, and Approving 

Design Review and Interface Coordinatiou 
of Detailed Construction and Procurement 
Dawings 

Design and Layout Using a Physical Scale 
Model 

Purchase Requisitions - Evaluation of Bids 
and Recomendation/Rejection of Contract 
Award - Revisicas to Contracts 

Distribution of r.9 DES Procurement Drawings 

Vendor Documents - Handling and Disposition 

Electrical Bills of Material sad Master 
Bills of Material - Procedure for Drafting 
sad fIandling 

Quality Requirements for Design Documents 
Furnished by Vendors 

Standard Format for the Preparation of 
Procurement Specifications 

Procurement Quality Assurance

Standard Specification

SS-E14.1.01

Design Guide 

DG-E2.4.1, R0

EI DS Standard Specification for 600v 
thru 15kv Enclosed Jonsegregated Phase 
Bus System (All Projects) 

Auxiliary Powwr System Performance Criteria 
sad Application Procedures

(b) QA Program 

With the exception of Yellow Creek Nuclear Plant (TCNP), the 
quality assurance program for all phases of design, construc
tion, and operation of TVA's nuclear power plants is described 
in Chapter 17 cf each plant's SAN. TVA's quality assurance
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program for TCP is described in Topical Report TVA-TR-75-IA, 
"Quality Assurance Program Description for Design, Coustruction, 
Mad Operation of TVA Nuclear Plants". Quality assurance 

program description provided for Dellefonte, Nartsville, 
Phipps Dend and Yellow Creek Nuclear Plant require conformance 
to Regulatory Guide (RG) 1.64, R2, "Quality Assurance Require
ments for the Design of Nuclear Power rlants" and RG 1.123, 
R1, "Quality Assurance Requiremerc* for Control of Procurement 
of Item and Services frr Nuclear Power Plants". RG 1.64 
endorses the requiriants of ANSI 545.2.11-1974 as modified 
by the RG 1.646, Section C regulatory position. RG 1.123 
endorses the requirements of ANSI 545.2.12-1976 as modified 
by the IR 1.123, Section C regulatory position. The proceduces 
listed in 6.a.(3)(a) above were reviewed for crt 'la=ce with 
the SAR and Topical Report TVA-TR-75-IA requirements for 
electrical engineering design and procurement activities.  

(c) Ieplementation 

Selected design output docoments for the Yellow Creek and 
Sequoyah Nuclear Plants were reviewed to assure compliance 
with the procedures and coitments identified in Paragraphs 
6.a.(3)(a) and 6.a.(3)(b). The inspector discussed the 
preparation, verification and control of the selected documents 

h repaiie p anel La the mML- 2strtical- 

Engineering Branch (EEB) Systm Engineering Layout Group, 
the EEB Equipment Requisition Group, and the Project Electrical 
Design Group. The EEB Systems Engineering Layout Group is 
responsible for the conceptual system design (includes 
establishment of design criteria and perfornance of initial 
layout and design) and design review (includes system studies, 
in-progress and final design reviews, relay coordination 
study and penetration protection, and review of protective 
relay settings). The EEN Equipment Requisition Group is 
responsible for equipment requisition (includes preparation 
of procurement specifications aud requisitions). The Project 
Electrical Design Group is responsible for detailed design 
to plant requirements, design criteria and TVA standard 
practice. The design docmnts selected for review are 
listed below.  

1 TCP Design Criteria No. NS-RPD775, 31, "General Design 
Criteria for Class 1E AC Auxiliary Power System" 

2 TCOP Design Criteria go. 58-50-D787, RO, "Design Criteria 
for Power, Control, and Signal Cables for Use in Category I 
Structures" 

3 TOP Design Criteria No. N8-50-D741, RO, "Design Criteria 
for Physical Separation"
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4 TCNP EN DES Calculation go. 2GDS185RP, 0O, "Hedium 
Voltage Auxiliary Power System Study" 

5 TCP ER DES Calculation No. 2GDS1863P, 30, "Low Voltage 
Distribution Swstes Study" 

6 EN DES Calculation No. E12-DS195RP, RO, "Plant Grid 
Interface Study" (Sequayah) 

7 EN DES Standard Specification No. SS-E14.1.01, "EX DES 
Standard Specification for 600v thru 15kv Enclosed 
Nlosegrated Phase Bus System (4A1 Projects)" 

I Specification No. 3830, -"edim Voltage Metal-Clad 
Swetchgear for Yellow Creek Nuclear Plant" 

9 Specification No. 4lo, "-480 Volt Switchgear and Trans
fomers for Yellow Creek Nuclear Plant" 

10 Specification No. 4179, "480 Volt Motor Control Centers 
for Tellow Creek Nuclear Plant" 

11 General Construction Specification No. G-40, 32, "Instal
ling Electrical Conduit Systems and Conduit Boxes" 

12 TNCP DWu. No. OC0O200-00-08, R2, "Control Building and 
Steam Valve Vault, Units 1 and 2, General Arrangement 
and Civil Features Plan" 

13 TNCP Dwg. No. 9CGE200-XD-01, 30, -Switchyard, Electrical 
General Arrangment Plan" 

14 WCP Dwg. go. 5TEO802-RU-27, 31, "Electrical Features 
General Arrangement, Tunnels and Conduit Banks" 

15 TCP Dg. . No. 5TE0802--03, R2, "Electical Features 
General Arrangemet, Tuonlts and Conduit Banks" 

16 YTCP Dwg. No. STE0802-UK-04. O0, "Electrical Features 
General Arrangaeent, Tunnels and Conduit Banks" 

17 TXCP Dug. o. 2TE0292-EA-01, 12, "Turbine Building and 
W!M TYard, tnits 1 and 2 Electrical Equipment, 6.9 and 
13.8kv Station Service Buses, Scheawtic Diagram and 
Details" 

18 TNCP Dwg. los. 5TE0860-RV-01 thru 07, 30, "Turbine 
Building, Units 1 and 2 Cable Trays, E1. 520.5, Plan 
and Details"
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19 TICP DB». No. CE0761-EG-01, 1RI, "Control Building, 
Units 1 and 2 Single Lim Digram, 6900v Si t t chgerr 
IEG-E S-06 1-Ae 

20 TIP Dug. No. SCE0772-EG-01, 1I, "Control Building 
Units and 2 Single Line Diagrac, 6900w Switchgear 
1EG-ENMS-072-B" 

21 Electrical Standard Drawing no. SD-E6.2.7-3, 30 "Nedir 
Voltage Switchgear, Normal Supply Breaker Schematic" 

22 Electrical Standard Drawing go. SD-E-6.2.7-11, 0, 
"hedium Voltage Switchgear, Bus Auxiliary Relay Sche
matic" 

23 Electrical Standard Drawing No. SD-E6.2.7-12, 0, 
"Nediun Voltage Switchgear, Bus Undervoltage Sbleatic" 

24 Electrical Standard Drawing No. SD-E6.2.7-15, RO, 
"Hedirm Voltage Switchgear, Low Voltage XFHR Feeder 
Schematic" 

25 TOIP Dut. go. 5CE0789-EI-01, R1, "Control Building, 
Units 1 and 2 Single Line Disgra, 480 Switchgear 

26 TCOP Dug. No. SCE0790-EI-01, 11, "Control Building, 
Units I and 2 Single Line Diagram, 480 v Switchgear 
IEI-ELVS-90o-B" 

27 TOP Dwug. No. 2GE0720-RP-01, 34, "General, Plant A-C 
Auxiliary Power System Single Line - Units 1 anad 2" 

28 TCWP Dwg. No. 5AE1771-EI-01, 1l, "Reactor Building 
Auxiliary Ares Units I and 2, Single Line Diagram, 480v 
ICC 1EI-EMCC-0071-A and 2EI-ENCC-0071-A" 

29 TOP Dug. Nos. 53E0860-RV-01 and 02, 30, "Reactor Building 
Auxiliary Area Units 1 and 2, Cable Trays, Elevation 
445.0, AZ 0O - 180* Plan" 

30 TOP Dug. los. 5REOS60-RV-03 and 04, RO, "Reactor 
Building - Auxiliary Area Units I and 2, Cable Trays, 
Elevation 458.0, AZ 0* * I180 Plan" 

31 TOP Dug. los. 43E0731-23-1(32), 2(31), 3(31), 4(32), 
"Reactor Building - Auxiliary Structure Unit 1I and 2, 
Cable Tray sad IVAC Duct Supports, Elevation 445.0 to 
458.0"
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32 TOP D". go. 53M0804-U. C, "Reactor Building -Auxiliary Are Units I sad 2, Conduit and Groumdiag, Elevation 458.0, Electrical Bill of Haterialr 

TVA EX ES Procedure EP 4.25, R3, requires that the originating organization of a drawig designate with the letter "Q" that smw element of the depicted design mast conform with 10 CFR 50, Appedix 3, or other documested regulatory requirements.  
For Bellefonte and later naclear plants, Procedure EP 4.25 
requires that the "Q" designation be placed in the drawing title block. TOMP Dratwing 538O84-3, 0, is the electrical bill of material applicabe to Class IE embedded conduit installations in the reactor building auxiliary area (Class I structure). Drwing 5UmOC4a-C as issued without the requir4 *Q" indication in the title block. This failure to follow Procedure EP 4.25 was identified to the licensee as deficiency 566/80-10-05 and 67 / 80- 10-OS, Failure to identify safety-related drawing".  

The licensee's final design review study amber EN2-DS190RP 
for the Sequoyah Nuclear Plant's AC auxiliary power distribu
tion system identified the following operating restrictions 
and potential problems which could result from voltage variations on the 161kv offsite supply.  

1 Ubder.:' :-. conditions for the Commo Station Service 
Transfomers.  

2 Potential fault currents oe the 6.9kv switchgear that would exceed breaker ratings. aina geamerator voltage 
mast be limited to 24.4k, whea conmected to the 6.9kv 
switchboards.  

3 Overload coaditionss on 480kv switchgear equipment 
requiring farther evaluation for operating restrictions 
or design changes to eliminate. Prior to completios of tke evalMatios, gm-site monitoring of switchboard 
loadtings during actual operation is required.  

4 Umdervoltage cosditions requiring tap settings of mins 
51 for safety-related 480v transfomers and field settiag of other 480v transformers to eassure adequate 
voltage ao 480 safety-related switchgear (sominal tap settings are sot adequate to prevent motor operations 
outside steady-state voltage ratinags).  

5 The additional evaluation of the 480v switchgear will also determine if operating restrictions or design 
changes are required to limit fault currents to less 
than thb breaker ratiangs.
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TVA morsadm serial amber 8001600055 from EN DES to 
Power Enginaeeriang specified the follaowieng transformer tap 
settiangs.  

1 CSST AB: iais 2.51 voltage tap setting to e.sure 
adequate offsite power supply to the safetr-related 
power systems for all expected 161kv grid conditions.  

2 6900-480v transformers supplying 480v shutdo.u boards: 
Minus 5% voltage tap settingl to pervent safety-related 
motors from being operated outside their steady-state 
voltage ratings.  

3 6900-480v transformers supplying 48v anit boards: 
minus 51 voltage tap settiang.  

WTVA emorandai serial amber 800123F'413 from EN DES to 
Power Engineeringa specified the following operating restric
tions.  

1 To prevent 6.9kv unit boazd circuit breakers from being 
subjected to fault currents greater than rated capability, 
Unit Station Service Trasformers (USST) 1A, 1B, 2A and 
2 must not exceed 7.1kv when connected to the unit 
board buses. (This corresponds to mximm generator 
output voltage of 24.4kv with USST voltage tap settings 
at plus 2.5%.) 

2 Since significant overloads could occur on the noassfety
related 450v service building maia board, turbine 
building camon board and auxiliary building common 
board if automatic transfers were allowed, the manual
auto selector switch mat be left in the manual position.  

TVA memorandu serial aumber 800208Y0652 from Power Engineering 
to EN DES identified the following concerns.  

1 The restrictions that future additions to the plant 
will impose on the plant electrical systems as a result 
of the transformer tap settings specified in amemorandam 
serial number 800116D0055.  

2 The setting of the 480v maia and common board auto-manual 
selector switches to manual could not only result in 
numerous unit trips over the life of the plant, but 
also could seriously encumber an operator during rvents 
that require total attention to nuclear ssafty.  

Pending completion of the licensee's evaluation and corrective 
action for this matter, this was identified to the licenses 
as Inspector Followup Item 327/80-24-03 and 328/80-15-03, AC 
Auxiliary Power System.
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(d) With the exception of the deficiency discussed in Paragraph 
5.a.(3)c., it was felt that the licensee's electrical engineer
ing design organization currently has an effective organization 
which mets the comitments discussed in Paragraph 6.a.(3)(b).  

Within the areas impected, there were no dtviatiUa identified.  

b. Audits 

(1) Documents Examined: 

(s) 0-qAP 3.1, Revision 1, Managers Offict Quality Assurance 
Audit Program 

(b) CEDC-QAB for 1CM, Section 11.1, Rerision 7, OERC Audit Program 

(c) ID-QAP 18.1, Rerision 1, Qualificatioa, Certification, and 
Recertification of Quality Assurance Audit Persomael 

(d) IDQAP 18.2, Revision 0, Joint Quality Assurance Audits 

(e) EL DES-EP1.12, Revision 1, Internal E ODES Quality Assurance 
Audit Program 

(f) l MDS-EP 5.34, Pevision 2, Vendor QualiLy Assurance Audit 
Program 

(g) QB-EP 24.67, Revision 0, Vendor QA Progra Evaluation 
lades --- Maintenance and sadliang 

(h) OEDC Audit No. H76-6, Hanagemat Level Audit of 6, C. F. Iraum 
and CBIN 

(i) OEDC Audit No. 178-9, Quality Assurance Records - All luclear 
Porjects Except Brown Ferry 

(j) CDC Audit To. M78-21, Managewmt Level Audit of Interface" 
Betweena TA Organization and G/B3raun/CBIN 

(k) OEDC Audit No. M79-1, Pre-ASE Survey 

(1) OEDC Audit go. MR79-7, Yellow Creek Plant - anamament 
Review of Comabaioo lagineering QA Program 

(a) ODC Audit No. H79-12, EN DES, OQ QA Program 

(a) ODC Audit go. 80-6, Iartsville, Pipps lend Nuclear Projects 
QA Progras - Implementatio 

(*) N DES Audit No. 7-5, lartsville/Phipps lead Design Project

*
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(p) EN DES Audit No. 79-1, Civil Engineering Branch 

(q) IE DES Audit No. 79V-30, Rristol Steel and Itron orks, 
Bristol, VA 

(r) IE DES Audit No. S09-2, Florida Steel CorporatiS, Charlotte, 
KC 

(s) E DES Audit No. 80-4, QEE/QC 

(t) ANSI 5145.2.12, Draft 3, Revision 4, 2/74, &ad 1977 Edition, 
Requirements for Auditing of QA Programs for Nuclear Power 
Plants 

(a) OCDC QA Program Requirements Masual for Design, Procureent, 
and Coastruction 

(v) SARs, Chapter 17, Section 17. A.18, Audits 

(w) TVA Topical Report TR75-U1, QA Program Description for 
Design, Construction, sad Operation of TVA Nuclear Power 
Plauts Section 17.A. 18, Audita 

TVA's QA audit program cow. ists of OEDC management audits, EN DES 
.nd constrmctoon internal audits, supplier and contractor audits.  
Siace RII was evaluating TVA's foxville Offices primarily from 
an architect-engieer view point Le construction audit program 
(which receives oesite review) was not ainsed daring this 
iaspection.  

Section 17.1A.18 of pertiaent TVA nuclear plant SARs and TVA's 
Topical Report along with the OEDC QA Program Requiraements Haaal 
(PM) deliearte respective nuclear plant site commitments ad 
resposibilities for ardits. lartsville, Phippsa ead, Yellow 
Creek Nuclear Plants are comitted to ANSI 145.2.12, Draft 3, 
Revision 4, February 1974. Bellefonte is comitted to the NRC 
Gray Book (Guidance oan Quality Assuraace Reuirements During 
OesigL and Procurement Phase of Nuclear Power Plants) Junae 7, 
1973 which is essentially the same ANSI 45.2.12 - 1977 edition.  
No licensing comitamets exist for Sequoyah or Watts Bar Nuclear 
Plants, however, TVA contends that both Sequoyah and Watts Bar 
Plants conforms fully to ANSI 145.2.12 - 1977 auditing requirements.  
Various OeDC QA program and IN DES Divisioo procedures provide 
instructions for the proper implementation of audits.  

(3) Impleastation 

The inspector reviewed the referenced docutents and held discussions 
with personnel in OEDC and IE DES Division responsible for audits.  
The iaspector reviewed the twelve referenced audits to ensure
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audits are scheduled, prepared, sad performed in accordance with 
established requirements. The inspector identified three items 
of noancompliance sad one unresolved item relative to TVA's audit 
progra which are discussed below in Paragraphs (4) through (6) 
and (7) respectively.  

(4) Failure to Properly Identify sad Randle Audit Deficiencies 

Criterion V of 10 CFR 50, Appendix 3 as implemented by Quality 
Assurance Procedure ED-QAP go. 3.1, defines the method of reporting 
sad documenting OEDC audit findings. By procedure asuit deficiencies 
are to be recorded on Fom TVA 22008 and reviewed for significant 
conditions adverse to quality per CEDC QAI-4. Audit findings for 
OEDC QA Audits H78-6, H78-21, sad W79-7 were reported/?oczmented 
as conclusions sad recoendations rather than as deficiencies 
and consequently not evaluated for significance. This item has 
been classified as Infraction 518-519-520-521/80-11.01, 553/80
11-01, 554/80-10-01, 556-567/80-10-01.  

(5) Audit Frequencies Incorrectly Specified 

As stated in Paragraph 6.b.(2) above, lartsville, Phipps Bend 
and Tellow Creek are committed to ANSI 345.2 12, Draft 3, Revision 
4 dated February 1974. Parag-aph 3.4.2 of the subject standard 
requires that, "applicable elements af the quality assurance 
program shall be audited at least anauilly or at least once 
within the life of the activity, whichever is shorter." I's 
positiou is that all elements within EN DES Division which perform 
quality related activities are to be audited sgainxt all applicable 
Appendix 3 criteria on as annual basis. An element is defined as 
say engineering branch (civil, electrical .... etc.) or design 
project group. Contrary to the above, Engineering Design Procedure 
IP 1.29 for handling internal EN DES audits does not provide 
assurance that all elements of the EN DES organization be audited 
against applicable Appendix 3 criterion as an annual basis nor is 
there evidence that this comitment has been met. This ite, of 
soecoupliaswe will be cited against the following units and 
classified as Infraction 518-519-520-521/ 80-11-02, 553/80-11-02, 
554/80-10-02, 556-567/80-10-02.  

(6) Contract Service Audits Xot Performed 

10 CYR 50, Appendix 3, Criterion VITI as iplemented by Section 
17.1A.18 of pertinent TVA anuclear plant SARs sad Topical Report 
through tEngineaering Procedures EN DES-EP 5.34 and QE3-EP 24.67 
states, "a comprehensive system of planned and periodic audits 
shall 6e carried out to verify compliance with all aspects oe the 
quality assurance program and to determine the effectiveness of 
the program.
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Contrary to the above ('iscussions with .esponsible QEB audit 
personnel and examination of vendor audits and evaLUtion indexes 
performd to date revealed that no preaward surveys, regularly 
scheduled audits nor evaluation indexes had been coo4ucted by &VA 
n mDS and Teledyne contracted design services. Further discussions 

indicated there may be other procured services that TVA ay not 
be auditing at this time. This item of noucoalian.e has been 
cited asiast all unirft and will be classified as -.araction 
327/80-24-04, 328/80-15-04, 390/80-20-02, 391/80-1l-02, 438-439/ 
80-13-04, 518-519- 520-521/80-11-07, 553/80-11-07, 554/80-10-07, 
566-567/80-10-46.  

(7) OEDC Audit go. H79-12, Deficiency No. 6 - Lack of IN DES QA 
Organisational Freedo, Authority and Access to mnagement

During the review of findings for various audits conducted, the 
nubject deficiency was ncovered. Due t to t seriousness of the 
sinding, ft prompted RII inspectors to interview asproxiastely 17 
OEDC QA and QEB personnel. The views, feelings and coments 
expressed by these individual (be tb7ey itMgtary or actual) were 
found to bW cor-tstent almost to the man. The views, feelings 
sad cements expressed by tb rse individuals were onuveyed :o TVA 
mangement prior to exiting with the names of the concerned 
individuals beinag withheld. RU will followup on this item 

riaa massament meeting to be conducted iAtants on JJly 25 
1980, with TVA in attendance and during vsboequent II inspections 
as deemed necessary. This item has been classified as unresolved 
item 327/80-24-06, 328/80-15-06, 390/80-20-04, 391/80-14-04, 
438-439/80-13-05, 5189-19*520-521/80-11-08, 553/80-11-08, 554/ 
80-10-08, 566-567/C--10-07.


