
The evaluadon tem belives that the aboe programs correct the 
da idma- related t the put amiatdonal structure and wil result in 

o arpni-ion that Ii better able to ite, control, and measure 
the quality owork. When Asly impilementd, these programs will remove 
the orgiaional inpduronm and dimIntaw the poor definition of 
Tponai.flies that led to the ineffective design control and poor 

of design requirement Therefore, no additional 
rnecti action needed to aidress rpmiandon. l structure 

3.2.3 Drepi Rviw amd Quality Masrmman Proas 

Design defincies were not consistently identified in a timely manner 
and experience, interface information, and licensing commitments were 
not systematically incorporated into the design because an integrated, 
comprehensive, and systematic design review process was not 
implemented Many design errors and omissions went undetected 
because the working-level verification process was not consistently 
effective and thorough technical reviews were not conducted by the 
discipline Branch Chiefs on a systematic basis. When deficiencies were 
identified, Engineering management did not fully or promptly implement 
the actions necessary to correct the problems and prevent recurrence.  
This situation was evident from Engineering management's failure to 
evaluate plant-specific nonconformances for generic applicability to other 
nuclear plants and from its failure to identify deficiencies in both original 
and design change documents.  

TVA's current Engineering management has talen a number of 
significant steps to improve the design review process. These steps are 
intended to improve design output through better control and results 
measurement. The principal measures taken are discussd in the 
following paragraphs.  

In the CNPP, TVA recognized the need for instituting accountability for 
work performed within discrete functional areas. Each of the ONP 
departments created by organizational restructuring has been assigned 
responsibility and is accountable for the technical adequacy of all activities 
within its respective functional area.  

Technical design responsibility, authority, and accountability of the 
Project Engineers and Branch Chiefs have been clearly established in 
DNE policy memo PM 87-35. The Project Engineer is responsible for 
ensuring that project work is executed according to plan and in 
conformance with approved DNE procedures, the requirements of the 
corporate QA program, and the technical direction of the Branch Chiefs.  
The Branch Chiefs are responsible for staffing projects with qualified



techna penomi sad ifr the technical adequacy of the engineerng 
depL The Brnch Ci6 are the f technical auhority within DNE 
and ha the anthrity to stop work that dom not co rm to eablisbhmd 

li the pt the Branch Chie' athoriy and ro irc to aflydndmner 
techical reviews were Ialed becus of qniBmd and uncler desin 

r"apOmffiliel s Under the retmuctured orpantioa, DNE Is rpoaniabe 
for a lear-elated eineeri work ad the Branch Chief provids 
qulisd entoieers and tecaical direction to the Project En eer. The 
Brnca Chief also aees the need or technical reviews develop a 
docament review and approval matrx, and sceduies reviews a required.  

On June 1, 1986, DNE issued NEP-.2, "Review," which provides for 
comprehesive control of the desin review process. Branch Instructions 
to iplement NEP-5.2 are scheduled to be fully developed by April 1988.  
The five types of review described in the procedure are: 

* Dedgi Verdicatimn Used to check or verify canlulatons design 
input, and output docunsum 

* Review fr Appnval Overview to ensure that the essential elements 
of the design process have been used and documented 

* Interfam Rvigmrw For the coordination and resolution of design 
interfaces 

* Onratin and Mainteane Dnat Revia Ongoing review to ensure 
that past problems in design, operations, and maintenance do not recur 

* Technml Reviiew Primary means for evaluating the quality, technical 
accuracy and adequacy, and economy of the design products 

The content and status of these reviews are discussen in Subsections 
3.23.1 through 3.23.6.  

3.13.1 Doigp Verifleadtm 

NEP-52 requires a review performed by qualified individuals 
assigned by the lead engineer "to check or verify calculations, 
design input and output documents before the results are used 
in the next step of the design process."
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To improve th quality of design veriSfatim reviews, interface 
re-iiu and mvienw for -pproa DNE hb lridated extensive 
trainhi of worklevel pervios and man n (discussed 
In SMbMctdoa 3.2.4). In aduiona, to a aent DNE's st 
on -Pad nei eerieg pmofial b1e h ue1 Iusd -ext e ivly.  

In Aupst 1987, Stone Webster Eganering Corporatonaa 
(SWEC) mviewd 335 MEB Sad 158 NEB ssential 
=a orsin (required a liceasing manmitnan) for SQN 
unit 2 (RIMS nmber B44 870915 002). Although minor 
discrepuncies were noted in a majority of the calculations 
reviewed, only five calculations from each of these two 
disciplines were considered by SWEC to require changes prior 
to SQN unit 2 restart. SWEC stated "The primary conclusion 
that can be drawn from this data is that the MEB (and NEB) 
caculations reviewed by SWEC are generally of high quality 
and support the SQN design basis." Required changes to 9 of 
the 10 essential calclations have been completed since the 
SWEC review, and the tenth is under revision to be completed 
before SON unit 2 restart.  

In the EEB, all essential calculations for SON unit 2 were 
regenerated, an effort completed in June 1987. Sargent & 
Lundy (SAL) recently completed a review of 40 of these 
alculations. This review identified "major concerns for five of 

the calculations, "moderate concerns" for 10, and "minor 
concerns" for 24 of the remaining 25. Resolutions of all 39 of 
these "concerns" are essentially completed. The significant 
technical issues are resolved and remaining open items are 
limited to providing appropriate documentation for closure of 
the S&L "concerns." In addition, EEB intends to revise or 
regenerate 100 percent of the essential EEB calculations for all 
of the nuclear units. The work is under way with the assistance 
of an outside contractor who, over the next 16 months, will 
provide engineers to help guide TVA engineers in reformatting 
the calculations and ensuring resolution of all "concerns." 
Essential EEB calculations applicable to Sequoyah will be 
completed before the restart of unit 2.  

The Civil Engineering Branch (CEB) calculations have been 
reviewed in part by a number of architect-engineer 
organizations, including Gilbert-Commonwealth, R. L Cloud 
Associates, Black and Veatch, and Bechtel. Reviews performed 
by TVA's EA and the NRC have identified a number of 
technical deficiencies, and additional reviews as well as



orNecve acion pirs f all identified d thcianes re undr 
wq. An overal a eMato e doadpeq of the a a CEB e l 
calkuio is is rrntly being prepred. Howver, in 
accorda with approed conrrede action plans, all CBB 

ssntrical nrian.I required ar SQN ait 2 mtrert be been 
pislted. CEB is acdvely lsif lBtrauctio for 

implementing the ne NuceW Enaerhf Proiedures 
(NEPs) nd hfr aditring its Iown atlsaon Howew , even 
with thse com reed oe ti e evarunton teBm r fumd 
that imny of the weakmess inadenb during theb ECTG 
evahuatio panrt. Thi observatidon supported by CEB's 
diffmintis In performing timely and technially acceptable 
corrective mcoam that it has commitnted to in response to the 
negaive fldindp of element and subcateory evaluations.  
Additional corrective action is required (see Subsection 3.31).  

CEB's recent performanmmce in completing corrective action 
plans for Sequoyah restart revealed insufficient and incomplete 
efforts in addressing seismic quaification of instruments, 
overfiu of cable trays, and thermal expansion of structural 
elements. Also, coordination between CEB and other 
Branches and departments was found still to be lackifg in these 
areas. These problems should have been detected if the tasks 
had been properly planned and thorough design reviews 
performed, including checking, reviewing, and approving the 
corrective action. Thus the evaluation team concludes that the 
programs currently being implemented are not sufficiently 
effective to remedy the weaknesses in the design verification 
type of reviews. This conclusion, DNE's proposed corrective 
action plan, and the evaluation team's agreement that the plan 
will resolve the problem in this area are discussed in Subsection 
33.2.  

3.3.2 Review for Approval 

NEP-52 requires the Branch Chief and lead engineer/group 
head or his designee to perform an overview review (not 
detailed checking or verification) to ensure conformance to 
procedures, criteria, and codes and standards; use of up-to-date 
input and licensing commitments; and incorporation of 
appropriate interface and feedback information. However, the 
scope of this type of review needs more specific definition at 
the branch level to assure consistent comprehensive reviews, 
appropriate documentation, and feedback of results to 
engineering management to provide a measurement of design
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output quaity. Ts Ob -raon, DNE' propoed coective 
acdon pa and the eahindon team's cocurrece ta the 
pin will achiev the needed improvennats n this ara are 
disAcued in Subk ea 333.  

3a3J eutrheevhwer 

NEPOS.2 requires inaternHripiny review of "dmsi input and 
output doomam and anarn. (including vedor 
doaImentation) for the coordiasdon and rslution of design 
interface." The lead enineer and group head are responsible 
for ensuring that these reviews are conducted 

System design tass require etensive coordination of design 
interfaces among engrineerg disciplines. It should be noted, 
however, that neither the employee concerns, the SWEC audit, 
nor the NRCs Integrated Design Ispection (IDI) directly 
addressed the system design aspects of nudear plant design. It 
is difficult to judge the adequacy of the systems design 
coordination from the limited evaluations performed; however, 
it was observed that system responsibility was not dearly 
delineated in the documentation reviewed by the evaluation 
team.  

The NRC Sequoyah Design Calculation Review 
Reports 50-327/87-27 and 50-328/87-27, Finding EEB-11, 
identified systems coordination problems between disciplines 
similar to those discussed in Section 2 of this report. In 
response (RIMS Number L44 871021 800), TVA committed to 
issue a division procedure that "specifically defines the 
interdisciplinary responsibility regarding specification of system 
performance criteria." On December 15, 1987, TVA issued 
NEP-3.12, Safety Related Setpoints for Instrumentation and 
Controls - Establishment and Validation" This NEP addresses 
the specific NRC finding for instrument setpoints but does not 
include the broader issue of interface review for other systems.  
NEP-33, "Internal Interface Control," and NEP-53, "External 
Interface Control," require that internal and external interface 
control shall be established. However, only procedural 
guidance is contained in these NEPs, not specific technical 
review requirements nor methodology. Thus, the evaluation 
team believes that additional corrective action is required in 
this area. This conclusion, DNE's proposed corrective action



plant and th evalhiado team's concrreo that the pla will 
Spovide for the needed fnqrovemat are described in 

3A3s Opera--hmand-m Ma-m Data R

NEP-5.2 requires the Brnc Chief ad Project Eineer to 
pther dea ft rio sourc to identify recuing problem 
in comarctio openrai e d a inaamd. The dala will 
be Iaeorporatd itto the d i desn pDk es, stnuardi, and 
criter on =an ouing bais to near that problem are not 
repeatd. The methodolop to nmprish this effort i 
included in NEP-25. Progrnntamm ianoua itaeA- between 
NEP-2.S and NEP-5.2 need to be resoled to enure that the 
evaluated information from the Nuclear Experience Review 
Program i systematically ntegrated into the operations and 
maintenancer ev fordesi improvement purpos.  

The Nuclear Experience Review (NER) program has been 
established to identify and incorporate significant intternal and 
external problem and operating event data into programs of 
desig construction, operations, and trainfg However, efforts 
to implement the NER program are minimal at present 
because of conflicting priorties. The evaluation team believes 
additional corrective action is required in this are to provide 
specific direction enuring that management has adequate 
methodolog for evaluating nuclear utalty industry experience.  
DNE proposed corrective action plan and the evaluaton team's 
concurrence that the plan will provide for improved 
implementdon of NEP-5.2 are discused in Subsection 3.32 

3.13 Techdlal Review 

NEP-5.2 requires technical reviews to be performed "by the 
branch chiefs or lead engineers as the primary means for 
evaluating the quality, technical accuracy and adequacy, and 
economy of the products and services for which they are 
responsible." Technical reviews are "performed as scheduled by 
the branch chief/lead engineer ... Technical reviews occur 
before approval for issue."



In AuPat 1987, the Muaar of Eagineering and lecbhn cal 
Servie imud a ýemo (RIMS nmber 44 87 8m0 010) that 
requested the ranches to prepae Branch Instructios to 
establish a doument review and approval matrix and a formal 
emnical review process.  

In October 1987, tbs MI t Brnch ssued a anew Branch 
Instructio, Torma Techmical Reiew," which will mplement 
the technical review requirimuas of NEP-5. However, 
fture reviews by the branch chief or his desine, bLsed on this 
Branch Instruction have not been scoped or scheduled at this 
dtim.  

The other Branches are also devekoping new Branch 
Instructions to implement NEP-5.2 CEB, EEBR and NEB all 
have scheduled their initial issue of the Branch Instructios, 
"Formal Technical Review," for early 1988 The scope and 
schedules for these reviews will be developed after the new 
Brach Instructions are issued. Since iplen taion of 
NEP 5.2 is not complete or flly effective, the evaluation team 
believes that additional corrective action is required to ensure 
timely implementation of NEP-52 DNE proposed corrective 
action plan and the evaluation team's concurrence that the plan 
will provide for improved implementation of NEP-5.2 are 
discussed in Subsection 33.2.  

3.2A Present Stat of Desi Reviews ad Qullty Measrement 

The evaluation team finds that TVA's programs to improve the 
design review process are conceptually acceptable, but the 
various Branches are presently at quite uneven stages in 
developing and issuing instructions for implementation and in 
training employees in their use. The con.iderable efforts 
required for SON restart have impacted and delayed these 
program activities. In addition, the evaluation team has 
observed deficiencies in the present design efforts that indicate 
the intents of the CNPP have not yet matured into an effective 
design review and quality measurement process. This situation 
exists because of the extremely heavy workload, or because of 
other higher priority work, and the time required for the 
numerous corrective programs to take effect.  

At present, there is a .endency to wait for internal or external 
audit results before taking corrective action. To provide 
credible evidence that the design review process is working,

I -



each Branch anl proect aed to mrnsa i mnprovr nt i the 
mualy o doff dei p prodect by regplarn fedboa m frto urs 

Md ftmn madk T1is OM msmat is abo aF Mary to 
s9dbai h ppaom p dat mme thet a et proper bdm 
between qnliq poduathi, and hoi d idts. W mor l^evei 

-pervihos nmd Ba mn I s nued to mcoMpuhi d the prasm 
stat of theb qalft of deips oa p -t t ra -rent -

arlihes In-pcsc muniboringd The present moiari g esatem 
&Ira1hs1 only domrnwit sh shale t it doe= mt m 
tedhBial adtequy or qaity of the desip output, or does it 
emnor that nuer feedtck is tWk into mtant to prevent 
repeatiqg design errn or ormi..ia.  

Nearly all of the eceary activities are identified. However, 
until the new instruction are iied and knplemented and the 
design reviews are scopd, scheduled, conducted, and.deported, 
anconusive evidence wi1 not be available to determine whether 
the eisting programs will eventually result in a satisfactory 
design review and quality meaurement process. Progess 
needs to be dematrated in some aspects of the design review 
praocess, spciically 

* Overall asuement of EEB and CEB essential calculations 

* Timely and technically correct closeout of ECD afid other 
corrective action plans 

* Coordination between CEB and other branches and 
departments 

* Implementation of a procedure defining requirements and 
responsibility for system interface reviews 

* Full implementation of the NER program 

* Full implementation of Branch Intructions for technical 
reviews 

Accordingly, the evaluation team concludes that the programs 
currently being implemented are not complete or sufficienwly 
effective to remedy the weakness in the design review and 
quality measurement process and to ensure prevention of 
problem recurrence. DNE's proposed corrective action plan to



I-

r noIw this mae and the a -in team's concurream that 
the plan wl rewlve the probim in this are a described in 
ShaltctionM3 

.2.3.7 Kmgimerlag m Assurame .thgasdo 

The EA iorgazitioa wa formlly aesablhbed March 11986 
wthin DNE to mrs that the Nucler Quality Asurance 
Progam is appropriuly appled to afl ONP nadear 
egneering and desig activiies Addihamaly, EA is 
respnible for performing indepth tecoaie audits to assess 
the adequaqy of Engineering design work and to ensure that the 
Branch design reviews are effective. The Manager of EA 
reports to the director of DNE on all matters other than QA.  
In matters relating to implementatin of the Nuclear Quality 
Asirance Program, the manaer of EA reports to and takes 
direction from the Director of Nudclear Quality Aum.iance. The 
mnapr of EA has authority to stop engineering work that 
does not coaform to established requirements

The EA orgnization adds an indeperdent dimnension to DNE's 
design review process by perforring in-depth technical audits 
using qualified engineers. At present, EA is actively reviewing 
the output of ONPs major teciical programs. In reviewing 
EA's audits at SQN of the DPVP, the evaluation team finds 
that the methodology and performance have been effective in 
identifying problems and in mnsuring implementation of 
corrective action plans While QA and EA are not responsible 
for the quality of the design output documentation, the 
evaluation team concludes that their audits can provide.  
valusble feedback to Engineering management on the 
frequency of def i-cies and are a source of useful information 
to assess trends. Because these are are no 100 percent audits, they 
only provide a limited independent assessment of the design 
output quality.  

3.24 QUaieadoo. and Tratalag ofPersoad 

The design process deficiencies identified in the Engineering and other 
category evaluations that pertained to the quality of design output 
documents are largely attributable to a shortage of engineering 
supervisors and managers with nuclear power plant design experience.  
From the inception of TVA's nuclear power program and through the 
period of its rapid expansion into the 1980s, TVA had a policy of favoring 
internal promotions. The result of this policy was that many engineering
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levtls of the DNE orpanrtion In addition, there was significant use of 
outside contractor orgamations to supplement TVA resources and to 
encourage transfer of design process methods.  

The CNPP describes measures to be taken to correct skil dcfciencies
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* Owerall project schedle is a living document to miniziue impacts 
from technical problems, late vendor informatio, charges in 
requirm ts and other unavoidable delays 

To implement these guidelines, ONP has established organizations 
responsible for managing a centralized nuclear information system, for 
planning and scheduling, and for maintaining financial control of TVA's 

uclear activities using input furnished by responsible managers. These 
aorpnations have put in place a number of programs to implement this
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eams coacrilence mt the plan wfl effect the needed mprovements in 

this are ae discassed in Subeco 3.3.3.  

3.3 Ca.u..y Lwd Cameuw Aids. Pl.ms 

The preceding uhbsectrio of Section 3 discussed the causes believed to be at the 
root of dthe probles fouond by the Engineering Categoy Evaluation Group during 
its work a port of the ECTG. These root auses have been reviewed against the 
various programs that TVA has begun or has planned. In general, the TVA
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pr am dncoed in Section 3.2, when fy imepinented, should achieve the 
goa of improving the desi proceL However, three Mreus of the design process 

pear to require addiuianM maenat tengto and action to enrecredible 
ad reieb prevention of reurrent root c e prnobem Corrective action plans 
for these three areas are dar d in thb fbowing subemctio 

33.1 A====9t etCh s i rmplq s C .- -e Tenrds PImame 
and Tehdnial barF=dhm Im p mn h Ma *en*p Ee1 lpvene 

No method currently ests by which DNE anement can assess 
changes in empoyee* emnitniment towards performance and technical 
excllence and improvement in management effectivness goals outlined 
in the NPPs (CATD 20000 NPS 03).

DNE's proposed corrective action plan is as follows:

The quantifiabl measurement of improvement in DNE 
management effectiveness and shifts in employees' attitudes towards 
[perforimance and management may best be achieved through a 
continuous review and assessment of indicaors generated through 
formal and informal process.  

* Training - DNE is committed to supporting the ONP 
program to schedule approximately 3,700 ([sic] 3,000) 
manageewnt and supervri,' personnel through the three 
day Supervisory Development Course (SDC) and/or the six 
day Managing For Excellence (MFE) Courses. In addition, 
selected DNE and ONP managers are attending the 
Franklin Institute's "Focus on Time Management" Seminar.  
These training program are critical in ensuring that 
managers and supervisors manage equitably and 
professionally in order to increase the effectiveness and 
morale of ONP employees.  

Equally important is the manager's responsibility to ensure 
that employees are properly trained through formal and 
informal programs and processes as defined in NEP, 
Branch, and Project instrnctions. Within DNE, NEP-12, 
Training," prescribes the responsibilities and requirements 
of DNE branches, projects, and staffs for the identification, 
development, and conduct of training, 

* The Division of Nuclear Training has an established 
external evaluation process. The Supervisor Development 
Course (SDC) and Management For Excellence (MFE)



o wEma it i dm ealatd wam nr 0o th s hddh.  
-M I pro-row i rr. DNT -i poein m ob e post 

-e _ to supevism a-d couas 
*P , ip whi muNr an.g * c1m- ii -mnoess 

Speci- bohalftis d -M a ges Tb SDC h aImrpge 
a faitlg ed'ainn; the FE vaInrin is scheduled fir 
the beaf.l of FY8 de to tdh sllB mwber of c,0um 
pIrdpai P[o dhet he scomlted tbhe oue to daL 

* 9E sering hash inseaed ma oping prgam of 
-o aytB period "round t@bie infixmition and 

diuim semsions involvi levels of Engineering 
.mmnan ustat and persoasL 'Teese sesnas are used 

to disc reeant Engineering isems nd concern a well 
a to serve as a feedback mechanism to assess employee 
attitude towards various programs, quality, and 
unqme.r . teffecnwoia 

* The Director of Nuclear Enineering has directed, via an 
inforat anot, that Engineerin Aumance develop and 
present a training course entided "An Overview of the 
Engineering Procem" by April 15, 198 This course will be 
utilized to explain tb nterre nship of the engineering 
proces, produc and quality requiremen, thereby 
inreasing DNE personnel amaeue of the engineering 
anddesign proce 

* Performance Indiators - There are a number of 
performance indicators that DNE management wil look at 
to determine managment effectieness. The quality of the 
DNE product can be measured against the number of 
docmented deficiencies and conditions adverse to quality; 
review and results of trending programs; quality of 
procedures and insructions; and significat results of 
NEP-5.2 reviews reported to DNE management Both 
NEP-9.1, "Corrective Action," and NEP-9. Trending of 
Coaditions Adverse to Quality," contain specific 
requirements for the programmatic and technical treading 
and reporting to management of conditions adverse to 
quality on both a monthly and semiannual basis, 
respectively.
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* Exerna Surveys - INFO ad the NRC hae mariKied 
i-a Bsent effectiveness F0PI ingweis of TVA.  

plmeot,-ii of new o=ifai- - fron- thesef types of 
am^man-iBn w-g dk*Ihils man...a nt CBectB~ivene 

* Walking Sp-a - TaI Manager of Nuclear P er ho 
insdtmen an ininrmal managment practice tledi "Walkifg 
Your Spaces." This procem requires tht m ers and 
super s get out and talk to their people, detearmine what 
problems ist, and know what is goin on. Ths progrm is 
an mecelent tool to assess employ ec attitues and conce.  

* DNE 1988 Goals and Objectives - DNE is in the final 
process of establishing 1968 objectives and goals via a J. A.  
Kirkebo memorandum to branch chiefs and project 
enineers dated December 21, 1987 [BOS 1221 001].  
EcarmpedA within se objectives the enhancement of 
employee trui md coafidence by providing an atmosphere 
fmor profional and leadership growth where enthusiasm is 
recognied and rewarded. Additionally, emphasis is being 
placed o technical excellence in deliveables through more 
inolvement by line personel, demonstration of DNE 
ownership of the design, and managing to obtain closure of 
activities. Projects and branches will be required to develop 
a set of measurable goals to implement these objectives.  
DNE shall also sponsor a management meeting in January 
1988 to emphasize this objective as a top priority.  

* Fulfillment of commitmenss addressed under CATD 
No. 2000-NPS-01 relative to improvements in the design 
verification and review processes, coupled with the inherent 
fecdbacr to executive mangement, shall further 
demonstrate management effectiveness in these areas.  

The evaluation team concurs that effective implementation of the 
proposed corrective action plans will give management the assessment 
tools it requires to determine where its efforts have been successful and 
where additional improvements are necessary. Monitoring the 
improvement in the quality of design output through interface with user 
organizations is essential in measuring employee commitment towards 
performance and technical excellence.



3JU D.49 3ul and Qrg

I.ram..a.oa ofNEII "Reiwr," w- ot comple or fity eective 
a te time of the ctry Isl an.m men. T f owq Iteam meed to 
be addr s1d(CATD 20WO NFS 01): 

* Dosip ciaura i t yet ifdly cfbctves a dnmtn-e sad by 
a.utaed ilta I in.I coWiein teadnicny souad coFemCiV action 

PMna 

* Meb s oe a t in place f1r banuch hiefL and Hliu n eUemnt to 
measures iaroventa in te quality of desin outpu through review 
and -i .nft of er fieednck and to emre coamomance to 
proceduread andnurmmns.  

* Systematic interfaces or system reviews are not yet scoped, scheduled, 
orproceduralined.

* Scope and methodoogy of operation and 
are not available.

ntennace data reviews

* Technical review Branch instructiom are not yet issued in EEB, CEB, 
and NEB. Planning and schdnling of technical reviews have not been 
completed in any of the Branches.  

DNE's proposed action to improve the design review process is a follows: 

* DNE has recognized concerns with the design verification 
process and hu subsequently implemented several short 
term solutions. Difficulties in completing technically sound 
corrective actions as related to design verification will be 
partially resolved via the full development of branch 
instructions to implement NEP-5.2 "Reviews." NEP-5.2 
was issued on June 1, 1986, and supplemented by an Interim 
Order on December 22, 1986. In accordance with NEP-1.2 

Fraining" Engeerinng Assurance (EA) is in the final 
stages of preparing a NEP-52 training course to DNE 
branch and project Lead Engineer and above audiences.  
This training is scheduled to begin in January 1988 and will 
require approximately 4-6 months before all required 
personnel are trained. In light of this CATD, NEP-52 shall 
be reviewed by DNE/EA and further revised by February 
29, 1988, to require branch instructions to provide for better 
defined review areas (scope), methodologies for how these
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reviews wi be mnplished by line man t, 
saiuean at resus and reporting of significant results 
to the Directora of DNE.  

* 'IThe mtobm identified above will require 
aind.enoo. of fedbl&ck from the desigp output usae 

(C strctio, Operatios Quality A.nranc, vendors, 
eatc) oa tras for Field Chan Requess Conmlinm 
Aderse to Quality, Engineerng Chaap Notices, etc.  
Beend on this reatbk DNE umanpuent shWa initiat 
corrective action and action to include the 
correction of root causes to all identified defineindis This 
proc will require the tehnical branch managers and line 
managers [tal be more involved in and cognizant of their 
review responsibilities and corrective actions associated 
with the design process and employee concerns program.  
The design verification and review processes have been 
nther strengthened by a November 19, 1987, Interim 

Order to NEP-3.1, revision 1, "Calculations" This order 
provides details for performing the technical adequacy 
review as well a providing for documentation of the 
method of desig verification (independent reviewer) used.  
DNE shall utilie the EA audit program, which includes 
design review and verification under the design control 
audit plan and review and approval as a standard audit 
attribute for all audits, and NRC and INPO inspections as 
fbrther measurement tools in determining the effectiveness 
of the design process.  

* NEP-33, "Internal Interface Control," and NEP-53, 
'External Interface Control," establish or reference 
procedures covering the DNE requirements and methods to 
control internal and external design interfaces and for 
requesting or conveying design information across DNE 
interfaces. These two NEPs shall be reviewed by 
Engineering Assurance and appropriately revised by April 
15, 1988, to reflect specific review requirements and 
methodologies for bow these reviews are to be conducted, 
as well as for other interface areas needing 
systematic/system reviews. Relative to TVA's commitment 
[144 871021 8001 to issue a division level procedure to 
specifically define the interdiscipline responsibilities 
regarding the specification of system performance criteria, 
NEP-3.12, "Safety Related Setpoints for Instrumentation 
and Controls - Establishment and Validation," was issued on



De r S, 17. New N EP-6 series preMPiares, 
NeUW comMWl , - A* 2------ o have been 
hmd to io O M - p Nudew Fmrim..i
PlBa *Owbeu t to proie fi"wO-menls hn the 
deidp oral a ad modmina proese wfbldh inchie 

1 -. omer -d- wi l a uIsldfar and 
iomepal the desi cd es amr ani plat mnfleman 

* NEP-5.2 proides requiremen for the cooae of five types 
atof reiews to be used within DNE. Opeuada and 
Mt emaoe D reiew i r at performance revie of 

fiitie both oprdg and under consmrucin , which masy 
be used as fedbr ftor design i provmens, vendor 
seletion, reliability and availability evudo or a an aid 
to other DNE review. Branch Cieand project engineers 
will ertablish the interfaces easry for acquirmin 
opertioU Mad m ea*mee dta The iolvmentrian of 
NEP-2.5, "Nudcear Eperience Review," will b a primary 
ierface and supprt documnt for input to the operation 
and aenance review. The NER program requires that 
industry and TVA nclear aperience is made available to 
TVA organImi and that appropriae corrective action, 
when necessary, is implemented NEP-5.2, relative to OAM 
data reviews, shall be revised by February 29, 1988, to 
hihlight and better establish this interface with NEP-2.5 
and provide for documentation and reporting the results of 
these reviews to the Director of DNE. Implementation of 
these requirements will be addressed under branch 
intructions and schedules as shown below.  

* DNE branch implementatian of NEP-52 requirements will 
be governed by branch instructions issueuto be issued in 
accordance with the foiowing schedule 

NEB: April 25,1988 Scheduled Issue 
EEB: February 29,1988 Scheduled Issue 
CEB: February 1, 1988 Scheduled Issue 
MEB: October 1,1987 Issued (MEBI 23.1i) 

Engineering Assurance will ensure that these branch 
instructions, to include MEBI 23.11, contain sufficient 
guidance requirements and direction for the adequate 
performance of the review function governed by the above 
changes to NEP-5.2.
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The evaluadon teinam rhds that the proposed corrective acdion, when 
dlly iiplcnmutrd will provide the addition al me ageent 
nroamvment to direct and monitor the deg review proess The 
vrfimcaion of this correcde action should idenlfy the qarndslve1 and 
q.alnam*' .mFrom al in, th design output broaght about by the design 
review proce befor te corrective action plan i osed.  

333 gI6 II IeS 

Difficnitie experienced by TVA working-leel engineers in adequately 
performing their desin activities within schedule consraint indi-re that 
TVA corporate gnidelines and goals regarding planning have not been 
flly implemented Resource coamits ad conflicting priorities have 
not been balanced against acmmitment dates (CATD 20000 NPS 02).  

DNEs proposed corrective action plan is as follows: 

* DNE has recognized problems encountered due to 
conflicting priorities and resource constraints This 
recognition, as both a management and process problem, 
has resulted in the development and implementation of the 
Engineering Work Management System (EWMS). The 
EWMS represents an integrated and comprehensive 
management system to control and support all DNE work.  
Once Mfy implemented and under the scope of Project 
Services Branch sponsorship, the EWMS will provide the 
necessary controls and integration of activities to define, 
plan, srhdu, estimate, budget, monitor, report, and direct 
the completion of engineering work. EWMS will balance 
the gap between schedule, priorities, and the planning 
function at all levels.  

TVA documents to implement this plan are ONP Policy 4.7, DNE PM 
86-09, and DNE Administrative Instruction AI 107. Full DNE 
implementation was scheduled for January 1988.  

The evaluation team has reviewed DNE Al-107 and concludes that it 
contains the essential eloments that, when fully implemented, will correct 
the deficiencies identified in this category report.



4A CONCLUSIONS

The Engineering category employee concerns evaluations and corrective action plans 
completed through February i968 have resulted in relatively few changes to 
safety-related hardware. Only one of these, the redistribution of electrical loads on the 
emergency diesel generators, was considered reportable to the Nudear Regulatory 
Conmmiion becuse it represented a potential reduction in the degree of protection 
provided to public health and safety. Most of the finding in the Engineering category 
evaluations related to weaknesses in Engineering managementes definition, control, 
and quality mearement of the design process. Many of the findings require 
corrective actions by IVA; however, half of the issues raised were found to be invalid 
or to require no corrective actions. About half of the remaining valid issues were 
already being addressed by TVA when the Employee Concerns Special Program 
(ECSP) began. In many cases, the issues of concern had been recognized by TVA, but 
the depth of the problems and their causes were not fully appreciated. Thus, the 
corrective action plans previously initiated by WVA were not sufficiently specific or 
detailed, and their implementation would not have completely resolved the identified 
problems.  

The employee concerns did, however, highlight several significant technical and 
programmatic issues. Evaluation of these issues revealed deficiencies in design and 
design control of electrical raceway and cable systems, in design of electrical systems, in 
preparation and control of safety-related calculationz, and in incorporation of 
experience feedback and complete design and licensing requirements into the design 
basis (baseline). Other technical issues that were identified in the -.kcarical, civil, and 
mechanical engineering disciplines were not of major significance individually but, 
when evaluated collectively, revealed a pattern of weakness in the design process.  

Through February 1988, relatively few corrective actions initiated by the Engineering 
category evaluations bad resulted in hardware changes to safety-related systems, 
structures, or components. Most of the corrective action plans consist of evaluation, 
analysis, and verification, which, when completed, will determine if any additional 
changes to documentation and hardware are required. Although the consequences of 
potential changes are not expected to be of major significance, the final assessment of 
any required change cannot be made until the evaluations, analyses, and verifications 
called for in the corrective action plans are completed.  

The evaluations of employee concerns within the Engineering subcategories found 
technical and programmatic problems in the engineering Branch disciplines and in the 
engineering functions at project locations. Corrective action needs not previously 
resolved have been addressed by TVA-developed corrective action plans that were 
reviewed and concurred with by the evaluation team. Implementation of these plans is 
under way, and those designated as "SON unit 2 restart items" have been completed 
and verified by the evaluation team.



The corporate and site-specific nuclear performance plas and DNE's design control 
progrms should be effctve in achieving the goal of improing the design process and 
in resolving the issues raised by the employee cocerns The most significant rction at 
present is the comnpletion, mi n natin, and loy-up monitoring of the results of 
te programs initiated by the various NPPs to ensure that root cause problems are 
resolved. This category report identifies three areas within the programs that are 
incomplete in their scope and implemema-on or where their implementation was not 
effective at the time of the category level Cesument The corrective action plans 
proposed by TVA to alleviate these defciencietb ied to be carried out to completion 
Only when the results of these actions dearly demonstrate improvements in the 
engineering process will their effectiveness be credible.  

The Manager of Nuclear Power and the Director of Nuclear Engineering must 
continue to be the primary motivating forces behind the implementation and 
maintenance of these crucial programs to ensure that the effectiveness of the design 
process is improved and sustained 

Evidence that this is being done becomes apparent when documents prepared 
subsequent to this evaluation are reviewed. In TVA's responses to the NRCs 
Independent Design Inspection (TVA letter to NRC dated December 29, 1987, RIMS 
L44 871229 810), DNE identifies additional actions being taken to increase overall 
management involvement in the design process and to improve system engineering 
performance. These actions include formation of project teams to evaluate unresolved 
Condition Adverse to Quality (CAO) reports and systematically prioritize and track 
their closeout. The system -ngineering concept is being implemented by establishing 
three types of system engineers (Plant System Engineer, Project System Engineer, and 
a Discipline Staffed System Engineering Specialist). Responsibilities for each will be 
defined and controlled by procedures. DNE Interim Order to NEP-3.1, revision 1, 
issued November 19, 1987, establishes additional programmatic improvements to 
ensure technical adequacy by requiring that calculations receive a technical adequacy 
review and an independent review subsequent to the initial calculation preparation and 
review.  

Although these new initiatives were in the development stages and were not reviewed 
by the evaluation team, they have elements that should enhance the design process and 
demonstrate DNE management's willingness to seek out and implement new 
initiatives.



ABBREVIATIONS AND ACRONYMS

10 CFR50 This 14 Code d Federal Relaro, Part 50 

AI An.miina.re Instmracdt 
ANSI American National Stamdrsk Inbtit 
ASME American Sodietyof Mechanuiml Engineers 

BFN Browns Ferry Nuclear Plant 
BLN Bdefnme Nuclear Plant 

CR Commintent/Requirements 
CAP Corrective Action Plan 
CAQ Condition Adverse to Quality 
CATD Corrective Action Tracking Docunent 
CCFS Corporate Commnitment Tracking System 
CEB Civil Engineering Branch 
CNPP Corprate Nudear Performance Plan 

DBD Design Basis Docum'nt 
DBVP Design Basfnde Verification Program 
DNE Division of Nuclear Engineering 
DNQA Division of Nuclear Quality Assurance 
DNT Department of Nuclear Training 

EA Engineering Assurance 
ECM&D Engineering-Construction Monitoring and Documentation 
ECN Engineering Change Notice 
ECSP Employee Concerns Special Program 
ECTG Employee Concerns Task Group 
EEB Electrical Engineering Branch 
EWMS Engineering Work Management System 

FSAR Final Safety Analysis Report 

IDI Integrated Design Inspection 
IE Inspection and Enforcement (an NRC Branch) 
INPO Institute of Nuclear Power Operations 

MEB Mechanical Engineering Branch 

NEB Nuclear Engineering Branch 
NEP Nuclear Engineering Procedure 
NER Nuclear Experience Review



NP? Nodm No I ýFpmn 
NOMM NudwwfqMmuým id 
NRC NodewsarRWU"am~ 

011 Offm at hqmecta and EThrcenma 
014? ofm atNudemlbwe: 

GA utvarm

~In~mdm sro

Safety Am[*i RepMr -i~EvvhssionRepor 
Scquayab Nuchea Patm 
Ston & Webster EngieeringCrorto 

Updated Final Safety Analys Report

WIN watts Bar Nuclear Plant

RMf 

S&L 
SAn 

SER 

SONc 

SWEC

VMN



APPENDIX A 
ENGINEERING CATEGORY TABLE OF REPORTS 

The Engineeri Category, notain 124 separate reports: one category report, 27 
mbmtegory reports, and 96 element reports specific to Sequoyah Nudclear Plant. Each 
report is lised below by tidtle and part nnmber arrepoding to its Employee Concerns 
Special Program report number.

UhAt nILE

Seftegory 
Element 
Element 

lement 
Element 
Element 
Element 
Element 

Element 

Element 

Element 

Subcauagry 
Element 
Element 

Element 
Element 

Sabcategory 

Element 

Element 

Element

uaurig Catery Swmry mad CodUs.ioMs 

Em merg Or .ain sad Operating Procedures 
Oramntioaal Structure 
System Design Respomibity 
Design Responsibmity 
Design Document Completeness 
Design Review Process/Independent Verification 
ECN Process 
Vendor Documents 
Communication and Interface Control 
Use of Reverse Prints 

AB ll R....umatirt 
As-Built Inaccuracies 

Hm. Factors 
Human Factors Review 

Q-Ust 
O-List Differences 
Impact and Significance of O-List Differences 

Esviromeatal Qualificadio 
Sensitive Instruments/Hanh Environments 
Inadequate Environmental Qualification Program 

Pipe Support Program 
NRC Bulletin 79-14, ABR Program

2U* C:aory

29OM 
20401 
20402 
20403 
20404 
20405 
20406 
20407 
20408 
20409 

20601 

2m 20801 

20901 
20902 

21000 
21001 
21002 

21200 
21202



2102 Element 

21101 Element 
21804 ELmaent 
2107 Element 

22m Subhatsfp 
22001 Element 
223 Element 
22011 Element 

22140 Sbeatepory 
22102 Element 
22106 Element 
22110 Element 

223- Subeategory 
22301 Element 
22302 Element 
22303 Element 

224M'Sk bategory 
22405 Element 

22500 Sbcataery 
22500 Element 

226M Sabkategory 
22600 Element 

22m Sabatgpry 
22800 Element 

22190 Sbategory 
22901 Element 
22902 Element 
22905 Element 
22906 Element 
22908 Element 
22910 Element 
22911 Element 
22912 Element

Ertrical Tlng and PlneIag 
Indeqpate Electrical Testing, Planning and Engineering Participation; 
Deviariod to Preoperatdomal Test Acceptance Criteria 

Theml Analysis of Piping Subjected to Temperatures Less Than 120 
Wideprand Deficines Within Pipe Stre rCalctiam 
Acceptanoe Criteria for Overlap Areas of Calculations

SpprMt Ddl GCrenal 
'A' Series Hanger Drawings and 0-50 Notes 
Design of Pipe Supports 
Temperature Variation Consideration

Pp Support Dasip 
Evaluation of Difference in Analyzed Design Loads for Pipe Supports 
Observed Bending of Pipe Clamp Ears 
Use of Snubber 

lutr- t Supports Desidp 
Instrument Line Support Connections 
Instrument Mounting Brackets 
Local Instrument Seismic Qualification 

Rac-w"y SCpport Desipg 
Support of Cables 

Battery Support Desigp 
Battery Support Design 

Seismic lateractie Desig 
Seismic Interaction Design 

Unistrat Support Desig 
Unistrut Support Design 

lastr-meatadoa aad Control Design 
Questionable Calculation of Orifice Hole Design 
Radioactive Panel Drains into Floor Drains 
Control Air System Adequacy following Pipe Break 
Lack of Valves in Sampling and Water Quality System 
Chilled Water System, Level Switches 
Mercury Switches in Diesel Generator Building 
Quality of RMS Detection Equipment 
Panel/Instrument Distance



am 
2301 
2305 amm 

23101 
23104 

23106

Element 

Element 

Element 

Element 
Element 
Prmrnant

a30 Sbeategr

2420 
24200

Sabcategry 
Element

245M Sabategory

20101 
20103 
20104 
20105 
20106 
20303 
20406 
20502 
20702 
20704 
21303 
21304 

246M 
20501 
20502 
20503 
20504 
21301

Element 
Element 
Element 
Element 
Element 
Element 
Element 
Element 
Element 
Element 
Element 
Element 

Element 
Element 
Element 
Element 
Element

24300 Element

HVACDIrp 
Fire Damper Latching Test 
Airborne R2dfoactd-ity in CDWE Building 

Fire, Preseal Dedp 
Undaeried Distribution Headers 
Lack of Fire Dampers in Additional Diesel Generator Room 
Adequacy of Battery Room Ventilation System Design 
Fire Protection QA Derigntion 

Amuded Raw Coalng Watr Piping 

Electrical Separation (Inadequate Electrical and Physical Separation 
between Redundant and between Q and Non-Q Wiring. Cabling.  
Equipment, and Components) 

lacrporatie of Raqulromts, Comi5tin.t, and Expqariem in 
Desidp 
Regulatory Requirements (Regulatory Guides, NUREG, Bulletins, etc.) 
Design Criteria 
Standards and Guides 
Tracking of Commitments and Des*& Changes 
Traceability of Design Requirements 
Experience Feedback Not Property Utilized 
ECN Process and Scope of Engineering Required for Modifications 
Calculation Control and Interface Requirements 
Safety and Licensing Evaluations 
CAQ Documentation 
Inadequate Electrical Design Criteria 
Electrical Procedures Do Not Properly Identify IEEE Standards 

Deaign rCallartn 
Calcultion Preparation, Updating, and Records Retention Requirements 
Calculation Control and Interface Requirements 
Calculation Records Retention 
Verification/Documentation of Quality Related Design Computer Codes 
Inadequate Management, Control, and Status Listing of AC and DC 
Electrical Loads, Including Diesel Generator Margins 
Inadequate Diesel Generator Margins

Sabeategory 
Element 
Element

Civil/Strmctural Desigp and Pipe Whip Restraint Design 
Seismic Criteria 
Cut Rebar Control

25900 
21501 
21502



21506 Element 
21510 Element

TCCM Mo_-_^___ 
222M Element 

22215 Element 

22206 MPmensm UM E!it y 

2509 Element 
23203 Elemment 
23206 Element 
23208 Element 
23209 Element 

26m S -baLaiery 
23501 Element 
23502 Element 
23504 Element 
2350 Element 
23511 Element 
23701 Element 
23702 Element 
23704 Element 
23706 Element 
24101 Element 
24102 Element 
24103 Element 
24104 Element 
24105 Element 

26M S awtegory 
23801 Element 
23803 Element 
23900 Element 
24000 Element

Hanpr Lads oan SructIures 
Feedwater eaer MonilDeai 

-Sup Wed Deulp 
Boa Aachors With E saMive Weldi 
Drawiag Do Not Always Sow Weld Siae 
Structural Stedel Conecda DeigBols Replaced by Weld 
Structural Steel Conection Desig 
AISC Miniaum Weld Criteria 

Flhhing und PIpW Valv Deip 
Carbon Steel vs Stanless Steel Drainap Piping 
Impoper Pipin Inslation Material 
Rubber Gait Deteratioon 
Criteria for Minimnum Pipe WaWl Thicdmes 
Freezing of Condensate Lines 

Ekectril Sfrty d Systems Dadp 
480 V Power Receptacles Unsafe 
Exposed 480 V Bus at Panel Top 
Exposed HV Cable Routed Without Raceway - Personnel Hazard 
PVC Liquid-tight Flex Conduit 
Malfuinction of Westingbouse W-2 Switch 
Bypss of Thermal Overload and Over-Torque Limit Switches 
400 to 500 Breakers Unacceptably Set 
Bypass of Over-torque Limit Switches 
Gassng of Current Transformers 
Inadequate Splicing and Termination Practices and Procedures 
Crimp Connections 
No Megger Test on Low Voltage Cables 
Ampbenol Connector 
Wire Corrosion and Deterioration of Sealant Material in 
Containment Penetrations 

Raeway sad Cable System Desip 
Conduit Overfills and Cable Damage 
Cable Tray Overfills and Wall and Floor Penetrations 
Cable and Raceway Program Inadequate (Routing) 
Cable Derating (Design) and Cable Coating Derating



APPENDIX B 
EVALUATOR PROFILES 

Thds appendix presents information about the relevant experience of members of the 
Engineering Category evaluation team. Education and y-ars of engineering experience are 
listed on pages B-2 through B-4 for the 55 individuals responsible for signing subcategory 
reports preparer, technical reviewer, or category evahuation group head. These 55 
persons have an average of 23 ye of yeaof engineering experience including an average of 
163 years of nuclear power plant engineering. Of the 55, 43 are registered professional 
engineers. Resumes' of 14 key personnel are also included on pages B-5 through B-25.  

During the course of the Engineering Category evaluations a total of 186 people 
participated in portions of the program. Of these, 156 were technical individuals (including 
102 registered professional engineers) and 30 were nontechnical.  

EVALUATION TEAM PROFILE 

AT PEAK OF FULL-TIME ASSIGNED PERSONNEL 

NUMBER OF REGISTERED 
LA&S9IFIATION PERSONNEL PEr 

CEG Head 1 1 
Project Manager 1 1 
Engnring Manager 1 1 
Evaluator Group Supervisors 5 5 
Evaluators 70 47 
Technical Reviewers 7 6 
Cost and Schedule Personnel 5 1 
Technical Writers 5 0 
Administrative personnel 11 0 
Field Liaison 7 

Total 113 64
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R. MCNMT ENGINEERING CEG-H

EDUCATION: B. Mecthanial Engineering 
University ofTenmess 

SUMMARY: Twenty-i1ne yean of engineering perience, with 19 years in the 
nuclear field Eperiece in supervision and management 
mchanial design, and ewlumaon of c rira.  

EXPERIENCE: 

Previous to his current responsibility, Mr. McNutt was responsible and accountable for 
misting the Bellefonte project manager in establishing the project objectives for 
engineering and design and in evaluating and reporting on the performance of the supplier 
of engineering and design services.  

Mr. McNutt had technical and administrative responsibilities for the final detailed design of 
the mechanical features for the Hartsville ri Phipp Bend nucar design projects.  

He was supervisor of a steam plant machinery and piping design section for a mnuclear power 

He worked 3-1/2 years for Union Carbide Nuclear, Inc. at the Oak k. ge National 
Laboratory. His assignments included establishing mechanical design criteria for new 
laboratories, mechanical design revisions to existing facilities, and mechanical designs and 
revisions to various experimental projects.  

Mr. McNutt began his professional career with TVA at the beginning engineer level and 
progressed to the senior engineer level with work assignments on various coal and hydro 
projects.  

PROFESSIONAL DATA.  

Registered professional engineer, Tennessee 
Member, American Society of Mechanical Engeiners and Project Management Institute
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GORDON L PARKINSON

EDUCATION: BS, Mmch iEai Fineerig, Detroit Lraidte ofTecnology Nuclear 
Engineering Unherity of Michigan 

SUMMARY: Forty years of eperience on mnlear and fossil power projects 
fching management of desil, engineering, ad construction 

EXPERIENCE: 

Before becoming project manager of the TVA project, Mr. Parkinson organized and 
implemented a program for categorizing and trending design review concerns identified in 
the Engineering Assurance Program of the South Tezas Project.  

Prevfoaly, Mr. Parkinson was project manager for conducting an HELB/MELB 
supplementary review and an independent design review (IDR) of the Clinton Power 
Station He was deputy project manager on the IDR of the Byron Nudear Power Station.  
He was also project manager for the proposed design and construction of a cogeneration 
facility.  

As sistant project completion manager for the Diablo Canyon project jobsite, he managed 
and coordinated activities to prepare the plant for low-power licensing 

Mr. Parkinson was project manager for the design and construction of additions and 
upgrading of a fuel handling and emissions control proj*t for the four-unit coal-fired 
Monroe Power Plant for the Detroit Edison Company.  

He spent 2 years as project engineer on fossil plant siting and design studies for a coal-fired 
unit for Wisconsin Electric Power Company. As resident project engineer, be provided 
general management of third-party engineering on a utility plant for the Syncrude project in 
Alberta, Canada, and led the Bechtel staff engineering development of an in-service 
inspection program manual for nuclear power plants.  

Before that, Mr. Parkinson was project engineer for the Pennsylvanima Power & Light 
Company Susquehanna Steam Electric Station, units 1 and 2 during the licensing period 
leading to the acquisition of the NRC construction permit. He was also project engineer on 
the Monticello Nuclear Generating Plant project for Northern States Power Company.

PROJECT MANAGER



G. L PARKINSON

As project manager, Mr. Paiun w ItmiS for e"Bgmneig pIm.. nt, and 
corrotin oa Duane Arnkd Energ Center 540 MW BWR, for low Electric Lght ad 

Befes joaiig BDeced, Mr. Parmo was a staff me er Genera Atomic pridi 
enineerfg liaiso with archiec-engineers oa high temperatre as-cooled reactors, 
ihndingjobite rsCadency at Peach Bottom Aonic Poer Staicn , t 1.  

M r on as a project engineer on the design and costruction the a ear pipin 
systm and mpunenm for the fiat breeder, sodium-cooled, Enrico Fermi Atomic Power 
Plant.  

Mr. Parkimo started his engineering career a e Detroit Edison Company performing as 
dK&sman through design spervisor deigmning power pipig systeu on 11 fossil units.  

PROFESSIONAL DATA: 

Regered pro ional eniner, California, Iowa, Michig, Minnesoa 
Penarnyvaia, and Wiscosin 

Member, American Sodciety of Mechanical Engineers 
Paut Member, ASME Nuclear Power Piping Committee



CHARLS (CHUCK) W. JRDAN

EmUC&oIRI(: Rac Bmi E ma mater EsM grr Cca 
M.€A, GoMda GaGe Uiexsi 

SUJMMARY: Tutyei tz yeua f frirsm iufh 23 yeas i ft amdar 
.id&. h hi i . up y wi 

Befbre orkiq a thTVA projiec Mr. Jordi man er ofsysem aa eeri for 
l For Iamngupm reaaiaor cwaoori n the suic d tmaminrian 

Ipects daygeun I ngn=rui in tibe five Powr Division offices He also served as a eam 
leader for d rdiu revierw pgram on the Vogie ncer plar ptojecT 

Ptvioily, Jorda w a teama leader on the iab mt desi review team for the 
Cion Power Stationad the Byrou mnamSing Si 

Sfue teWe ... imnpm .u r Jordan wr a cief deidcal a eer rrpomibse for 
shedlin and acan mapower for pjct electrical gp , and for the tchical 
qui ofelectrical engineerig on all S Fracisco Pwer Division proec Previously, 
he w cief electrical engineer for Pero an d Cemical Easre Division in 

Mr. Jordans earier 1eP Sim1 indioded sor gineer, decicai gneerIng spervisor, 
projRe ier, r assistant ief elecfical engeer In tiese ri0m, be worked wit 
uinreaig siuepibry poriamides on rioau s projecs, incding a igbh reprare g 
rec r, to biliaerreactor, and a presurized water reactor.  

Bee joining Bechel, Mr. Jordan was a decical engineer with a ecuating engineering 
fi6sM prtipi- in the design of idusria and commercial pirojects 

PROFESSIONAL DATA: 

Regisred oprofssina dectrical egineer Caifornia 
Member IEEE, IEEE Power Engineering Society, San Francisco State Uiversity 

Industrial Advisory Board, California State Uni ersity, Sacraneo, Elecrical Power 
Educadon laIitute Advisory Board, and University of California, Berkeley, MESA 
Propram Inodustria Advisory Board

ENGWiEER IG MANAGER



F. MA~K mwEw

1;11-W-t KA~cmpqF ftbpd 

-nj mmq -Adfim -s -nf om 
- L dn d1w

-k -om smp o TVA. Dr. -ý am - -ums -rjc -oma oohe P~ cdecGm (PG&E) D~ido Cmy Rasw Cue. He wmi -m fSc a im- Ff fu FG&Es Eaminectim Ra Cut C- m-m rw wis 
mpýI ~ ~ ~ ua~~qnq fo bi sWs qg wami dm reswm 

bmi th Gifomi Fdic Urbis Cim (CrUc), ped at k-, o 
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fm Whum hA e im i cbp datei pjm i the vetiiicas poop, he was 
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Station Ineme Desig Review where be asaed with thepquca of the final 
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P. F. 'MASON

Dr.tMas wm aissar pojct engineer on a te ga dmaa eLfi n sestem retrobt pr je 
i Apst -ami poject on t he- d se Gr=y PMs Coerimo project, 
he hd d di -eve =[mpa hy 1o comma sysean amd inariaem in. dectrical 

md aMd e fsi pn r eaeriq He the pr of the final 
po ret rpot ana pd a the condoct of a ca Vgificram sao* 2a mrive to the 
coal-fad bo arplat proje 

He s previouly supeir of uim-ed -- a rin for Bec Rebrd's Son Francisco 
Pwer Division repoawi& fo all envirmranenl mnrs regulasin.e rew permis -wd 
licSses rela-rd to nudear and fomIl power projects.  

Before this, he was mnr of site selectr and irfst rucnre planrrning for a major 
-gioal ddevelopem planning project overses He coordinated the evirmen section 

fser al r eolar and coal-fired power plant sing suies and served as project 
crw-m en eedrfor o a spep-f6 e smor faciity.  

Dr. Maons previous eaperience inudes various tehring fositis at the underraduae, 
raduasad u ain nefir e levels in gegiaphy, envrimanenr studies resource planning 

and rio , and pblic adminiratio He also researched various land use planning 
meiolog, dclimanoog, air quality, and geoorpholog problems served as a consultant 
to Pcrn mnz and industry and wrote more than 60 papers on these subjecdts 

PROFESSIONAL DATA.  

Member, American Associaion for Advacemeat of Science and 
Arizos Academy of SOien 

Listed in Who's Who in Industry and Finance, American Men and Women of Science
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IRPAULSCHMrlZ

Bef oring at Bedned Mr. cISdn wia poje eng-a with the U.S. Atonic Energy 
Coiai m (AEC), Diviooft Reactor doapmt Wahingto D.C. rapoMe for 

.oarimam ot the dcal and budet pects of the AECs organic cooled reactor 
progr . At Geane Eiectricdal Cnu , HafiIrd Atomic Prodacts Openrio in the Pie 
Tedmuoog Group, he wan repqoible for flud flow and bet ranfr experiments 

-moedt with in1-crd rIactor power fkiC 

PROFESSIONAL DATA: 

Registered chemical enginer, .souwri 
Regisared ameardenpeer, Califoria 
Certified by the National Council ofFnginering Eaminers 
Member, American Nudear Sodciety and the Health Physics Society (Associate)

B.13



TECHNICAL REVIEW COMMrrrEE

EDUICATIOPN 5 InSkhMirir.iEi 

Nedeatr P--M iCt,^E 

SUMMARY: Thirty-nime ya of m u peurince with 35 yea e i1eering 
ad -p-cmm- P iie in the acilar field, Pecalizing in 
ommercialoduear power.  

EXPERIENCE: 

Mr. Violette's not recent agn mm at echl before TVA's Empoyee Concerm 
Prom wi ar of ploject for Bechtel Natioars Defsme and Spac, Nucar 
Opuramio Earinraume l Opwrop Manamfeuring Operaioa, and Research and 

As Bed iana Br of si es deenpmnt adwtechial sevices, be w reapaoible for 
deeiopim oew power bine tecim caservices i JafinL 

F seeral year previously, Mr. Vite wa projectmanaer of the Sque m Nuclar 
Power Plan project 

As Bechtel cutie engineer, he was rpomdblie for developing and implementing an 
action pim fan m le larned from the Thre Mile Island Umit 2 accident He was senior 
techaal represenai to BraianUt to Bri Uti oplete Brrdls first mclr p r plant.  

Mr. Violene wa Bechers corpora te manar of quality aurance, responsible for the 
quality program fr alln adear poer projects.  

Previurly, a Becel anager of projects, he had maname responibility for six major 
ncear power project: Sqebaa, Peach Botom, Limerick Duane Arnold Pilgrim 2, 
and Hope Creek 

Mr. Violette spen 15 yeas at General Electric Nucear Energy Division. His positions and 
responabilities were as follows: 

* Manager of project engineering - LMFBR Program 

* Project manager responsible for Monticello Nudclear Generating Plant (turnkey)

B-14

JOE& VREETErr



J.B. VIOLEITE

* Pracipa plant design engineer respoible for Montice ad Oyster Creek design 

* Maner of Power Reactor Test Operation responble for reactor technology and 
fe devreopmtent t a mprorWm 

* Manager of VBWR operation responsible for reactor operation and maintenance 

* icensed senior reactor operator 

* Principal reactor design engineer responsible for design, procurement, and 
installation of reactor and reactor auxiliary components for VBWR - first licensed 
reactor in the United States; shift supervisor for reactor startup 

At Stanford Research Institute, be was research engineer responsible for selection and 
evaluation of industrial plant sites. As engineer for California Research and Development 
Co., he was responsible for low power research reactor and piping design. At Standard Oil 
Co. of California, he was design engine responsible for design of special oil field 
equipment and petroleum delivery equipment 

PROFESSIONAL DATA: 

Registered nuclear engineer and quality engineer, California

B-15



TECHNICAL REVIEW COMMITEE

EDUCATION: BS, Mechnical erinri Uniersity of California 

SUMMARY: 'Irty-siz yers of enineerin perisce. with 33 yea in aldear 
eqineerinq Potions iridue project enineer responible for 
dloseout and roup superviso r.spaoaNi for mecanial, nudclear, 
and control system work, and licensing.  

EXPERIENCE: 

At Bechtel, Mr. Weyandt has been assigned to the following projects 

* SqtMhanna rct - a two-unit boiling water reactor (BWR) nudclear power plant 
for Pennsylvania Power & Light Company. As project engineer, he closed out the 
project. He served on this project also as assistant project engineer and as 
mtchamcal group supervisor. At various times, he was responsible for the 
mchanial, civl architectural, and piping design groups quality engineering and 
equipment qualifictio He was also the project representaive to the BWR Mark I 
Owne=r Group, which defined the hydrodynanic loads caused by unstable steam 
cndeat ion the suppression pooL 

* LnumI Amnald pryt - a single-unit BWR for Iowa Electric Light & Power 
Company. As mechanical group supervisor, he was responsible for all mechanical, 
nuclear, and control system design, and for licensing.  

* *Pinti ah Pirft - a two-unit pressurized water reactor (PWR) nuclear power 
plant for Wisconsin Electric Power Company. As assistant to the mechanical group 
supervisor, he helped oversee the mechanical, nuclear, and control system design 
work, and the licensing effort.  

* Tarapr Nle[r Prqct - a BWR nuclear power plant in India. As senior engineer, 
he was responsible for the design and purchase of prefabricated insulation for 
shipment to India and for the nitrogen inerting system.  

Previously, Mr. Weyandt was associated with Kaiser Engineers, Oakland, California, in the 
design and construction of various nuclear projects.  

PROFESSIONAL DATA: 

Registered mechanical engineer, California
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TEICHNICAL REVIEW COMMITTEE

EDUCATION: BS, ChiEonineefrfg 
Techmial University of Gr, Austria 

M.S, Structural Egineering 
Technical Uniersty ofGra, Austria 

SUMMARY: Thirty-five years of eperience in engineering and management 
Almost 30 years are in nmlear engineering and over 20 years are in 
supervision and management This experience includes the design of 

dclear power and conventional facilities, industrial plants, and rapid 
transit systems. Hs rspnsibities include civil/structural design 
supervision, multi-discipline project mnagement and management 
of independent design reviews.  

EXPERIENCE: 

Over the last several years, Mr. Wiedner has had extensive involvement in independent 
design review activities for several nulear power plants. He was also a member of the 
Georgia Power Co. Readinme Review Board for the Vogde Nuclear Plant.  

In 1962, he wa assigned to Bechtel Power management as chief civi/structural engineer, 
where be was responsible for coordinating design reviews, standardization, and experience 
feedback for plant design and civil and architectural activities in the five Power Division 
offices.  

From 1972 to 1982, he worked in the Ann Arbor Power Division office, first as chief 
civilstructural engineer, responsible for project staffing and the technical surveillance and 
guidance of civi/structural design work being performed. Later he was engineering 
manager overseeing the technical design work and administration of two major projects and 
the computer-aided drafting department.  

Before transferring to Ann Arbor, Mr. Wiedner was the assistant chief civil/structural 
engineer in the San Francisco Power Division, where he was responsible for the Mark III 
Containment Design Task Force, in addition to his staff responsiMlities.  

From 1964 to 1970, Mr. Wiedner's engineering supervisory positions covered a wide range 
of assignments. Thes, assignments included civil/structural group supervisor for the 
Monticello Nuclear Plant for the Northern States Power Company, the Trojan Nuclear 
Plant for the Portland General Electric Company, and the Tarapur Nuclear Plant Facilities 
in India.
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L WIEDNER

When Mr. Wiedonr joined Bechtd an engineer, he was asigned to the structural design 
of udlear ad foil facilitie cluding the retor building for the Dresden, Hallam and 
Big Rock Point uclear power piant 

Before joining Bechtel, Mr. Widner wa an engineering itrauctor and worked for 2 ears 
with a comalting engineering firm a a structural engineer on the design of various 
ndustrial plant 

PROFESSIONAL DATA: 

Registered professional engineer, California and Oregon 
Member Engineering Subcommittee on Design Innovations, member (1972) and 

chairman (1973); two special task forces Over/Under Containment, and GE Mark I and 
M Containments American Nuclear Society Committee 2.0 and Subcommittee 2.3; 
American Concrete Inritute; American Society of Civil Engineers; Technical Advisory 
Panel- EPRI Seismi Center
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CIVIL GROUP SUPERVISOR

EDUCATION: BA Aeromatial Enieering Georga htit Tfechndoho 

SUMMARY: Twey-three yeas of engineering eperence, incuading 19 years on 
ndleaw projees Superviory perence engineering experience 
also on fosil and ageneraann projects.  

EXPERIENCE: 

Before working on the TVA project, Mr. Benkert was assigned to the chief civil enginer's 
staff to assist in technical review and mistanc of project-originated requests and in the 
development and maintenance of design standards. He has developed design criteria and 
prepared licensing documents for cogeneration projects in California subject to California 
EnerU Commission reglation.  

Previously, he was asigned to Limerick Generating Station (a 1088 MW boiling water 
reactor) as dvil group supervisor directing the activities of up to 80 engineers for 
completion of unit I and continuing engineering on unit 2.  

Earlier, he war asigned to Susquehanna Steam Electric Station (a 1100 MW twin unit BWR 
plant) as civil deputy group supervisor. He assisted the civil group supervisor in directing 
activitides of 50 to 60 engineers for completion of unit 1 and finalization of unit 2. As 
civlstructural engineer on the Susquehanna Steam Electric Station project, be developed 
pecidficaions and procurement docnments and handled bid evaluations and negotiations, 

post-award liaison with vendors, resolution of technical and quality interfaces with vendors, 
construction, and client and concrete technology.  

Mr. Benkert was employed by Gilbert Associates as a structural engineer on Crystal River 
unit 3 and earlier by Combustion Engineering on the structural design of 12 fossil plants.  
He war also employed by Hayes International Corporation for work on NASA projects.  

PROFESSIONAL DATA: 

Registered professional civil engineer, California 
Registered professional engineer, Pennsylvania 
Member, American Society of Civil Engineers and American Concrete Institute
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MEDCLY NICAL GROUP SUPERVISOR

EDUCATION: RS.E E Electrical Engineering, University of Nevada 

Certificaes in ladep ica, electroica, ndeoa 
(University of California), and computer control (Stanford) 

SUMMARY: Twenqnty-sevean ye of engieering experience in the nuclear field 
desia of ndear power systems aear instrumentation, 

omputer-bsed ucotrohlsaini , hnma factors engineering, 
kensing, field operatinntsartnp mnlttdsiplin design control, and 
overall project nanamen 

EXPF.NCE: 

Mr. Damon's most recent aignment at Bechtel before the TVA project was as project 
enaginer, providing engieering support, expediting, and problem resolution to the Palo 
Verde transition team. The team, compsed of the lead site managers, met daily to address 
startup ises The engineering position required fast resolution of technical problems, 
development of alternatives, quick inmplementaiaon of design changes, adjustment of 
prriorities, and general peditingof egineering design work.  

Previously, as project engineering manager, he was responsible for coordinating the 
turnover of engineering for the Houston Power and Light Company's South Texas Nuclear 
Plant by Brown & Root to Bechtel Power Corp. He established the methodology of transfer 
of engineering documentation, coordinated licensing interface with the NRC, prepared 
interim project procedures, and assessed the technical adequacy of the exsting design.  

Mr. Damon was chief engineer, leading the staff responsible for all technical aspects of 
control vysiems engineering on all nuclear and fossil power projects. He directed discipline 
recruiting activities and personnel assignments. He modernized standards and design 
guides to incorporate more recent industry developments (ASME, IEEE, NUREGs, etc.) 
and developed techniques for response to changes on regulatory standards. He initiated a 
system of design compliance to corporate and industry codes and standards, developed new 
business lines/services using computer simulations, and distributed digital control 
techniques to enhance operations of nudear power systems.  

On the Trojan Nuclear Plant project, Mr. Damon was project engineer for several years, 
managing the inutidiscipline engineering design efforts for modification and upgrading of 
the operational nuclear unit. He was assistant project engineer in charge of startup support 
during the accelerated project completion program.
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Earier, he was the corporate standards coordinator, ' aging the corporae standards 
program on technical spificaions, topical reports, and design guides. He was previously 
the mecanical standards coordinator.  

As staff engineering specialist he gave technical guidance, conducted training programs, 
and consuled with discipline group leaders, on nudclear projects. He was responsible for the 
cnmposiion of control systems sections of BESSAR. He reviewed and commented on 
section developed by other disciplines, prepared control systems engineering standards and 
guiddelines and participated in the development of several nuclear industry standards 

On the Mendocino Nuclear Plant project, he was supervising engineer, group leader, with 
responsibility for the control systems group.  

On the Peach Bottom Atomic Power Station, units 2 and 3 project, he was assistant 
mechanicai group leader, responsible for technical direction and administration of the 
mechanicalinstrumentation group's engineering efforts. Resnonsibilities included systems 
design, equipment selection and procurement, and safety analysis report revisions. Earlier, 
he had been subgroup leader responsible for instrumentation and control systems 
engmeering.  

For two years, he was a control systems engineer, assisting in the design of power systems, 
including the Tarapur Atomic Power Station.  

For Tracerlab Inc. Reactor Monitoring Center, Mr. Damon was project engineer with 
responsibility for design and development of radiation monitoring systems for land-based 
nuclear power plants, as well as for development of air particulate monitoring devices for 
the Polaris submarine program.  

PROFESSIONAL DATA: 

Registered professional engineer, California 
Member: National Society of Professional Engineers, California Society of 

Professional Engineers, American Nuclear Society, Institute of Electrical and Electronics 
Engineers, and Instrumentation Society of America
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ELECTRICAL GROUP SUPERVISOR

EDUCATION: Degree in Electrical Engineering Univenity o Chile 

LBA, Golden Gate University 

SUMMARY: Fifteen years of electrical engineering experience, with 14 years on 
mnle power pnt projects. Field and supervisory experience with 
involement in desi and licensing. Also has experience in water 

EXPERIENCE: 

On the Limerick Generating Station project, Mr. Don-Doncow was the deputy electrical 
group supervisor. As such, he was involved in the different technical, icensing, 
adminitrative, work plan, cost estiate, manpower, budget, and forecast-related activities 
for the electrical group. Previously, Mr. Don Doncow was the electrical schemes group 
leader on the same project, responsible for all activities associated with the design of 
electrical schemati diagrams. Additional duties on this job included a field assignment 
superving a special task force responsible for the engineering review of preoperational test 
procedures and results to expedite their approval under a tight fuel load schedule.  

Before working on the Limerick project, Mr. Don-Doncow was assigned to the Arkansas 
Nuclear One - Units ý and 2 project. On this project, he was the deputy electrical group 
supervisor and the electrical systems group leader, and earlier, the electrical schemes group 
leader with responsibilities similar to those on the Limerick assignment. As a schemes 
engineer on the same job, duties included the design and checking of different schematic 
diagrams for the various safeguard and nonsafeguard systems. Additional involvement 
included review and approval of electrical calculations and vendor drawings, preparation of 
pecification and material requisitions, and review of startup procedures. He was also 

assigned as the electrical discipline OE and as a construction/home office liaison engineer at 
the jobsite.  

Before joinng Bechtel, Mr. Don-Doncow was an electrical engineer for Caliiornia Filter 
Company, assigned to the electrical design of water treatment systems.  

PROFESSIONAL DATA: 

Registered electrical engineer, California

B-22

LDON-DONCOW



TECHNICAL REVIEW COMMrITEE

EDUCATION: Mechanical Engineering 
University of Coondo 

SUMMARY: hty-ine years of engineering experience with mnri nt and 
upervisory positions and special interest in thermodynamics, heat 

tr-der, aod flid dynamic 

EXPERIENCE 

Mr. Griffith's most recent uaigmnmnt before the TVA project was as resident project 
enginci at the Vogde Nudclear Power Plant jobsite, where he coordinated HVAC system 
design verification between engineering contruction and startup.  

On the Korea Nuclear Units 5 and 6 projec, Mr. Griffith was resident project engineer. He 
oranized and supervised a jobite mulddiscipine resident engineering team, performing 
design completion, fieldidentied design changes asbuilt reconciliati and related 
engineering tasks.  

On the 1200 MW Pilgrim 2 pressurized water reactor project, Mr. Griffith was assistant 
project engineer. His responiiies included planning and supervising engineering 
activities of the mxchanical and plant design disciplines within the project and providing a 
principal liaison contact with the dient. He managed Bechtel engineering efforts in support 
of backtt and plant betterment tasks, including verifying the validity of the seismic analysis 
of all safety-related p ping systems.  

He was senior engineer and resident engineer on the Trojan nuclear project and resident 
engineer on the Bowline Point project (oil-fired units); he also held various positions on 
several coal-fired unit projects.  

Mr. Griffith spent several years at Stearns-Roger Corporation, Power Division, as chief 
mechanial process engineer and senior staff engineer specializing in fossil-fueled thermal 
power plant engineering, construction, and testing. He began his engineering career at 
Westinghouse Electrical Corp, specializing in thermodynamic design of industrial, marine, 
and central station types of steam turbines, including USS Nautilus prototype propulsion 
turbines.  

PROFESSIONAL DATA: 

Registered professional engineer, Colorado 
Member, American Society of Mechanical EnRineers
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PLANT DESIGN GROUP SUPERVISOR

EDUCATION: BSM.E, CallxflaStaStre Polaysedic Coele 

Graduate wk toward Master of Engiueerfg California State 
PolytedmicCoUpge 

Pip Stress Analysis Cerficale, Bechedl Power Corp.  

SUMMARY: Fifteen years of nciear eaineering perience incdudin group 
uperviio, piping lyout stre analyi and pipe support design 

EXPERIENCE: 

Before his TVA oaiment, Mr. Peters was engineering group supervisor, operating plants.  
He was responsible for the overall supervision and m a nt of th piping layout, stres 
alysis, and pipe apport deign tasks for two operating nclear power plants.pecific 
duties incuded preping and monioring nbudgts and scheule, generating design 

pemdficadio and coordinating system modificatos with other disciplines, the field, and 
the dient. Al work is n compliance with the ASME Section m and ANSI B31.1 codes, 
plat FSAR, and NRC requirements.  

As plant design staff egineer, Mr. Peters performed various asigments, incliding leading 
the temhical review of project design work, preparing and reviewing specifications, 
preparing propoals, and coordinating small projects.  

For several years, he was engineering group supervisor, supervising the piping layout, stress 
analysis, and pipe support design for various Japnese power plants. Tasks were done to 
Japanese Mrm code requirements and Japanese practices. CAD was used for the first time 
to generate piping isometrics and computer modeling in the metric system. Increased 
productivity and cost- saving metdod were successfily implemented. He also cmnducted 
project review meetings with Japanese clients in Japan.  

Previously, he was engineering group leader, organizing and supervising the piping stress 
analysis work for a twomunit nuclear power plant 

As stress analysis engineer, he performed piping stress analysis calculations to ASME Boiler 
and Pressure Vessel Code Section II and ANSI B31.1 requirements. He performed field 
walkdown of piping systems before plant startup.  

PROFESSIONAL DATA: 

Registered professional mechanical engineer, California 
Member, American Society of Mechanical Engineers
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PROGRAMMATIC GROUP SUPERVISOR

EDUCATION: AS.E., University of California 

SUMMARY: Twenty-nine years of eaperience in muldidacipline design engineering 
construction, instaatio and startup, malntnmm and operation of 
meniqramalruipmet, pipig qsytem, and control sytenm fo power 
piant - fcilities, c ial man 1namring plants, and pevtrolea 
refnrries.  

EXPERIENCE: 

Before his current TVA assignmen, Mr. Wolters was assigned to the Defense Waste 
Processing Plant (DWPP) project as deputy group supervisor for the control systems group.  
He was responsible for the planning and control of design work, and for computer-aided 
drafting activities, field construction and subcontract support, discipline input to project 
model activities, and preparation, coordination with other disciplines, and issue of 
instrument location plans, instrument installation details, and publication of the projcct 
instrument index.  

Mr. Wolters was assigned to the Limerick project as a special assistant to the projc.t 
engineer, managing and participating in the resolution of special problems, primarily in the 
mechanical area, associated with the startup of Limerick Unit 1 of Limerick Generating 
Station, a two-unit BWR nuclear power plant A major special assignment was the 
resolution of the problems with microbiologically influenced corrosion of the tubes in the 
unit 1 and unit 2 main condensers.  

Before working on the Limerick project, Mr. Wolters was on special assignment as team 
leader for a task force of senior Bechtel engineers assigned to provide a broad scope 
technical review of the WNP-2 B' i nuclear power plant design. The review was based on 
Bechtel experience in achieving fuel load, power ascension, and commercial operation 
status at plants recently licensed for commercial operation. The technical review 
encompassed the entire plant and included all engineering disciplines. The task force 
concentrated on those areas where design-related problems had adversely affected fuel load 
and power ascension programs at other plants.  

On the Susquehanna Steam Electric Station (SSES) nuclear power plant project, Mr.  
Wolters was the General Services Agreement (GSA) project engineer responsible for 
engineering design activities for the Service and Administration Building modification and 
expansion. The work, which was mostly external to the power generating portion of the 
plant, included direct supervision of all engineering disciplines and coordination of the 
project with field construction personnel and client engineering forces.
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Befoe working on the SSES project, Mr. Wolters was project engineer for the final 
mletionwrk for for the biance of plant and support services for the Fast Flux Test Facility 

(FFTF), a 400 MWe liquid mtal fat breeder reactor (LMFBR) nuclear plant at the 
Department of Energy Hanford Reservation, Richland, Washington. Previously on the 
FFTF project, be was mehanical group supervisor for final stages of the detailed plant 
design, respomible for the production of design documents and coordination with field 
construction and client personeL. Mr. Wolters began on the FFTF project as a senior 
mechania engineer.  

Previously, Mr. Wolters was employed by Hallanger Engineers, a consulting engineering 
firm, as a project engineer involved in the design, construction, and startup of petroleum 
refinery and chemical process plants. He was also employed by Hercules Incorporated, a 
chemical manufacturer, as a project engineer.  

Mr. Wolters began his engineering career at Bechtel Corporation, Refinery and Chemical 
Division, as a construction field engineer.  

PROFESSIONAL DATA: 

Registered professional mechanical engineer and control systems engineer, California 
Member. American Society of Mechanical Engineers, Institute of Electrical and 

Electronic Engineers, National Society of Professional Engineers, and California Society 
of Professional Engineers.
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APPENDIX C 
SUBCATEGORY REPORT OVERVIEWS 

This appemdix suamarizes the findins and corrective actions for the subategries of the 
Engineering casel y. The discussion also address the significance of the findiap and the 
ca apparent at this leel.  

This sbcategory addresses 36 employee concerns about the engineering organization and 
its operating procedures. The 36 concerns were itemized into 123 original issues and one 
peripheral issue and were assessed in 27 separate evaluations. Of the 124 issues, 59 were 
found not to be valid, and 51 valid issues had corrective actions implemented before the 
ECTG evaluation. The one peripheral issue required corrective action to be taken as a 
result of ECTG evaluation. There were 13 valid issues whose consequences were 
acceptable and required no corrective actions.  

In summary, the negative findings resulting from the evaluation related to: 

* Fragmented organization of the Office of Engineering Design and Construction, 
poor communiation and interface control, untimely engineering response, 
untimely filling of vacant positions, untimely delineation of organizational 
interfaces and lines of communication, engineering fiuctions divided between plant 
site and central engineering (SON, WBN, BFN, and BLN) 

* Instanes where design drawings were incomplete and contained errors that 
resulted from deficiencies in design reviews are defined in elements of 
subcategories T'W.l 2271M), 22600,25000, and 26600 (SON, WBN, BFN, and BLN) 

* A recent NRC IDI of the SON unit 2 ERCW system and its supporting structures, 
identified various instances in which TVA's design reviews and verifications did not 
detect all unacceptable errors and omissions in design (SON) 

* Certain procedures (examples are cited in Subcategory 24600) for calculations lack 
sufficient detail and some procedures were not properly implemented (SON, WBN, 
BFN, and BLN) 

* Some piping bill of material drawings originated and checked by the same person 
(BFN) 

* Some earlier insufficient training in the use of engineering procedures (.'FN)



* ml prand t ECN proedur remItu in poor acoardintd between a dIfplf mad 
with the rites contrucdn orgaP atiOn, and untia ly ldoaure of ECNs because of 
the lack ofi adeqal tracf proqin (SON, WBN, BFN, and BLN) 

* Poor quality vendor drawig, untimely vrdori mamal reviuion ditribution, 
procder mot fily impiened (SQN, BFN, and BLN) 

* No procedure for review ad pprova l of vendor unam (WBN) 

* Poorio bween the Enneering branch d betwn Eng erin 
and the other diviios realting in a lack o proper design integration (SON, WBN, 
BFN, and BLN) 

The corrective acons implemented to resolve the negative findings Ire: 

* Consolidate all nuclear activities within the Office of Nuclear Power; reorganize 
headquarters and site personnel, locate design and system engineer at the sites but 
with central engineering guidance for uniformity of design requirements (SON, 
WBN, BFN, and BLN) 

* In instances where design deficincies were identifed the evaluation team either 
acknowledged in its technical element reports that corrective procrsses were in 
place, or corrective action tracking documents (CATDs) were issued to start the 
corrective action process 

* Open deficiency items from the recent NRC IDI do not require ECTG CATDs; 
TVA will track their resolution and closure on CCIS (SON) 

* EA to develop, issue, maintain, and control quality related nuclear engineering 
procedures (SON, WBN, BFN, and BLN) 

* asu. PIR to address design verification of bill of material drawings (BFN) 

* Implement NEPs 6.3, 6.4,6.5,6.6, and 6.7 to initiate the plant modification package 
(PMP) program to relieve the ECN problems (SON, WBN, BFN, and BLN) 

* Implement the requirements of ID-OAP-62, "Vendor Manual Control," to resolve 
vendor manual problems (WBN) 

* Implement SOEP-39, "Review and Approval of Vendor Manuals/Revisions" (SON) 

* Complete and implement PI 87-48 which describes drawing restoration program 
(BFN)
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* Close SCR GENERIC 8602 pertaining to vendor print legibility and ,aality and 
complete CCIS Item NCO-84-0067-006, which tracks the vendor manual program, 
to resolve vendor document problem (BLN) 

* Develop and sue the Office of Nudclear Power (ONP) standard procedures to 
control interfaces with support organizations and establish management interfaces 
(SON, WBN, BFN, and BLN) 

No major technical issues or broader issues were revealed by this subcategory evaluation.

This subcategory addresses eight employee concerns about as-built drawing inaccuracies.  
The concerns were itemized into 17 original and four peripheral issues and assessed in four 
separate element evaluations. Of the 21 issues, four were found not to be valid and eight 
valid issues had corrective actions implemented before the ECIG evaluation. Five valid 
issues and the four peripheral issues uncovered during the investigation required corrective 
actions to be taken as a result of the ECTG evaluation.  

In summary, the negative findings resulting from the evaluation related to: 

* Deficiencies indicated by TVA and investigations by others in as-built drawings, 
configuration control, and the management and control of plant changes and plant 
change documentation (SQN, WBN, BFN. and BLN) 

* Lack of procedures that specify a time limit between the time a physical change 
authorized by Engineering is made to a critical structures, systems, and components 
(CSSC) system and the time a formal drawing revision is issued to show that change 
(SON, WBN, BFN, and BLN) 

* No indication of which drawings in the Technical Support Center will be revised to 
reflect the as-built configuration of the plant (SON, WBN, BFN, and BLN) 

* Progress in the planned changeout of ERCW piping material from carbon to 
stainless steel not being transmitted to the rigorous analysis group in accordance 
with standard quality assurance practices and procer es (unique o SON) 

The corrective actions implemented to resolve the negative findings are: 

* Implement Design Baseline and Verification Programn which include field 
walkdowns to verify as-built plant configuration (SON, W.,4, and BFN). BLN is 
implementing a single drawing system prior to construction completion thus 
avoiding discrepant sets of drawings
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* Updt control room drawit to latet 
WBN, ad BFN)

mouroat on control drmawlp (SQN,

* Modify proceures to reqire a time limt ot o exceed 90 dais between the time a 
phpbicl dhm s -thmrid1 by Eqlaserifa fi mde to a CSSC system and the 
ravsed engineerng drawi is formaly issued to reflect the chae (SON) 

* Spei in the plant dotsa (PP) pocedrs the t p e (PMP) procedu tits for 
updag afected drai at the comiedoa of each ninatdo, refectin the 
as-built co #rdton (WBN) 

* Revise site procedures to state the time limits for updating drawing to reflect plant 
hages (BFN and BL)N) 

* Implement orgpnizatl l changes, program changes, and corrective actions to 
direct adequate management attention to all phases of plant changes (SON) 

* Updat configuration and change control program before unit 1 fue load (WBN) 

* Issue modification control procedure to keep drawings current after the design 
baseline effort is complete (BFN) 

* Evaluate ERCW system changes for effects on the analysis and revise drawings to 
reflect as-built condition (unique to SON) 

No major technical issues resulted from the subcategory investigation.  

The subcategoy-level evaluation identified the broader issues of fragmented organization, 
inadequate communication, and lack of management attention.  

This subcategory addresses eight employee concerns about the manner in which TVA was 
conducting the control room design review program mandated by the NRC in 
NUREG-0700 and the corrective actions that resulted. The eight concerns were expressed 
in a genneral maer but developed into 25 issues and assessed in five separate element 
evaluations. Of the 25 issues, nine were found not to be valid. Of the 16 valid issues, 15 had 
corrective actions in various stages of implementation before the ECTG evaluation. One 
valid issue required corrective actions to be taken as a result of the ECTG evaluation.  

In summary, the negative finding resulting from the evaluation related to: 

* Completion of the detailed control room design review (WBN and BLN) 

* Compliance with NUREG-0700 (WBN and BLI)




