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S 1,600 Unresolved Human Engineering Concerns (Wl#) 

As discussed in Section 4.2.2, 1,600 HECs were identified during the first two 
stages of the WB DCRDR. As of February 17, 1987, 1,846 ECs had been 
identified. These HECs have been assessed toNED status, where applicable.  
Corrective action plans have been proposed for about three-fourths of the 
HEDs. The remaining HEDs have no corrective action planned; Justification has 
been prepared. The proposed ED corrective actions and the schedule for 
implementing them are to be included in the DCROR Suary Report, which was 
submitted to the NRC on October 2, 1987. Thus, all outstanding HCs have been 
resolved.  

4.2.5 Too Many Poor Engineering Practices (All Plants) 

In the second part of E~plee Concern (EC) I15-l00-107 (and identical ECs 
XX-85-122-020, -021, and -022), the CI states, *There are too many poor 
engineering practices in this area." 

Resolution of Past Poor Ian Enineerg Practices. Beiause his oncern 
broadly stated, its validity with respect to the eZistin control rom design 
can only be determined by a detailed review of the control roe design. The 
assessment of the control roo design by the CROR tear provides the basis for 
resolving this EC.  

The OCROR teams have recoended corrective actions for the safety-signficant 
EDs as part of their assessments. The resolution of past poor engieinee 

practices are included in that activity. (Sow work remins to be doe at 
BLN; see Section 4.2.8).  

TVA Procedures for Future Control Rom Design Chances. There re several T 
procedures in place to guide the enginering a s of any control re 
modifications which result froa corrective actions generated In the ORO and 
future modifications.  

Enineering Procedures. EEB-EP 22.32 (Ref. II) describes: 

".. . human factors engineering (WE) principle c liance review of 
design and design changes. This WE design review is madatory for any 
change to a nuclear power plant which: 

a. Affects the operation or onvireuma t o the main control rea (MN0), 
auxiliary (backup) control roo (ACR), or local control statis, ad 

b. Involves issuing new or revised Division of uclear Engineertng 
(OtN) design input or design autMut docuents (fMclear cgineerinm 
Procedures (ONPs) -3.2 and .. 1].

2 -4131l (10/13/87)



la.":^:I NAM X -- - :  e S ECIF F " II MS 
Page 38 or 

The review will ensure that the designs or design chans have bee 
done in accordance with TVA ONE design quides, standards, 
procedures, and applicable industry standards i regard to WE . . .  

*An WE revite will be accpllished by review o infWormation ea 
design or design change which can affect: 

a. An operator's eviremmnt, or 

b. An operator's workspace, or 

c. Controls and disolays in the NCR, ACt, or local contro 
station, or 

4. Operational procedure.  

This review will be done according to EP-4.1 any design in•ut or 
design output docunt which affects any of the above items. .  

"To ensure effective coordinatin with the 01 activities and results, 
each design or design change will be coordinated with the 0C team 
leader for the plant affected; or if the 0W is cmleted, the design or 
design change will be reviewed against the CMR do ants.  

New changes will be evaluated for inpct a CMR ce aitt nts and 
deviations will be docsanted by the WE r•evie." 

Division Nuclear Engineering Procedure EP-.1. *Ca Cotrol" (Rf. 17), 
defines the process by which plant chags are identifle sced, 
coordiated, reviewed, and aroved before lp-etaton. Procsintg o 
engineering change notices (Ets) (the dcuntatte that provides a cncise 
scpe of a design change) Is described in Secti 4.0 of UIP-t .  

A checklist for the lead engineer is provided in the predre to ensre that 
a human factors review Is perf ed, If rewired. All future chanes to TVA 
nuclear plant control roo/control brds will be handled by this rocere.  

Deon uides. According to Section 3.0 of Er4 22.32, the lctrical 
Eninerin i ranh has the resmtsibility for huoma factr egineering reviews 
in TVA. For control roa/control board chages a nr of engIneering design 
guides are used. The principal ones are noted below: 

o Design huide (-181.11 

This design guide presents principles and technioues of hn 
factors engineering (W) pertinent to designing aerator wrt 
stations in oer generating plants.
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o Design Guide E18.1.12 l 

This guide describes mthods ad technies of HE in control 
console ad cabinet design and pael l at. It provides a sss 
for easuring the W adequacy a new designs ad o edotfications 
to existing designs.  

o Design Guide E18.1.13 

This document defines and decamnts accepted WE principles and 
standards to be evled for the design of amunc1trs ant slam 
systems.  

- Design Guide E18.1.14 

This design guide details the hon fartes reqs iemnt fr 
cntrols an displays that are integrated into a functtitv pr-tl 
design. Critert that will help the aertor identify atf rt 
the centrols and dislays qickly and efficiently are pr te 

o Design Guide E18.1.15 

This design guide contains eneral NE reuiraments for petter 
interface with cemputers aed euter drive devices.  

A review f thes desgn guides by the evaluattr n tem idicates tht the 
necessary featres to provide preer hN factoS destgns we i se 
that these procedures are adeste to assist to modficatius that m be 
reiured in the control roe (Ref. 2S).  

These procedures and design guides should ensue good eangineraig pratices t 
the huan factors area.  

4.2.6 Celiance with NRE6-0700 (All Plants) 

Ealvee Concerns w-85A400-007 and XI8-122-040. -021 aid 4<R 2 stie 
copoliace with RE6-0700. M S-0700 prowides guidelhnes for liceases and 
applicants In cnducting a ORM to ensure cnsideratiesof hun ftatrs In 
copleted auc r power plant control roe deipsn. The e reent to 
caduct a DeOW is cotined in 0164-737 Suppleet 1 (Ieneric Letter 
82-33). The urpose od NRE.0700. then, is to led utilities to rerite 
levels of coaliace. TWAs generic progra pla, which describes TA's 
aproach to following the guidelines f NURE6-07 has be revitee by the 
wC and has subseuently been revised by TVA in response to the MC's 
caimnts. TA has coducted three O s (at SQI, Ft, and uW) utiliting the
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guidance of URE6-0700. The LK Oro has e been torarily suspended.  
MUREG-0700 allos alternative approaches as long as they are idtified and 
justified. Final colpliance is achieved upon TVA's copletion of the OCIRO by 
subittal of the Suary Reports, followed by NC review of the Smery 
Reports, as documented i safety evaluations. The status of the OCRs for 
each site is described further in Section 4.2.2.  

4.2.7 Possible Naterial False Statemnt Related to Appendix of the 
Safety Evaluation Report (WR) 

Employee Concern I-854102-001 states: 

"Control ROM modifications have not ben mde. There are I0 
outstanding ins e concerns. Reference Appendix to th Safety 
Evaluation Report.  

Individual considers this a material false statet.  

This section of the report addresses the prtion of the EC dealing with the 
alleged material false statement.  

The material false stateent to ch t the concerned individual refrs cant 
be ascertained fro the uotation itself. However, the evalutors believ 
that the EC Must be related to a series of subittals dab by TVA to the hKC 
between No ber 1983 and October 1984 hch inaccurately rported the stats 
of WS unit 1 conrol roe design modifications called for in Appendbx to 
the Watts Bar SEA (UMES.0847) resulting from TVA's prelitmiary ast Of 
the WNr control roo (see Section 4.3.1). The reasons behind this ccluien 
are as follows: 

o nder section 186 of the Atic Energy Act, as amned, the term 
material false statement* essentially refers to statemnts m by 

applicants or licensees to the RC. The last sentence in Eplq e 
Concern IN-8-102-001 could be read to man that the mterial false 
statent was made in Appendix 0 t the Safety Evaluation Rept 
since Appendix 0 is the mediate antecedent to *this." Ho er, 
the SEA is written by the NRC staff, net by TWA. Thus, the Sit Is 
not a "statement* within the eaning of the regulation.  

o Control roon odifications not having been mad does nt constittt 
a "statment." 

o It way be thought that having 100 outstanding unansweredl coter 
constitutes a material false statemnt; however, as disCtssed 
elsehere in this report, these 100 concerns can only refer to the
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hman eiseeg caten (NECs) Idea tifed by the SECR fN 
during thfl tial review hses (see Secti 4.2.2) Wfcl bme MS 
"asses" a convrted to tarn eseuiting discreancies tev 
Wprirt. Corrctive tts for thense wse ar betg Pa 
and q meted IS acco e i the gownein preresw. The 
itre prec is to be du d I S ar e to te t C 

The yb CmW Swmery ort ist to be Mfltted oa ctr 1I, IW; 
Sthmf as st. maseC t ben fad to tame relaed to the 

ier mCs at the ti EC -t 14-ml* ts w essede.  

* On Angt 2m , 29 C ia issued a ice of l t@ 
P ererMed It Cisi Plt to TS (W. ) fire a iel false stamit catued is a series 0 stets rewis Sdtt by 
TWs to the elC etws efhr S S- ad t -or lIS. Thune StAf 
rts uuowrtet tol rndicae tow tn f rte related to mats Bar unit I catre) rem desi.e sefIctimt called 

for byA edi to the SE The t MS ted th th as 
tnweaty s ttnt by T• to delibertely wished SC p nalS.  

TM admitted the violatis.  

A are th -M discst t cetof the aserifat false s•tatW 

etri1 f1an stt t. The factors ic cairib uted I to the 

regrasutic, that is, e to prcdeel tficitctes related to 
triackin of c i ts, m et rathr the to substantivne lasimari is 
the h maw fctorn/cetrol rne fesia rWevie rorwe. Tr. f we, 
the evuate of SebcatUry 2r4rt25 S dueel t IJ.S is 
adeemAte to adess this sortie o EC Io-IS 1eSIS.  

4.2.8 Review ofCs (iLMR) 

Cl1es Cagcers K-W-C-01 asserts that SCs Ideattffi sl at be 
sreerly reviwed de to a delay to starts at a rIeetiS to "saer at iM.  

The a KONR pre1lateary Action Pla listsll kwI ewg teelhg casesa 
(liCs) identified at K1 btwoe it, IM3. Thes NECU have tas sened 
for psesible redesigmette as Man emtg t-aeetg d isetet (Ns).  
iatees additioal CS were Ientimfte after the 0 relistay Actim Pfla as 
Itead and bewor the MR was teWrly nemaoeA, ,t he akt trn 
assessed for mosiblo redesipWoaI as €0s. The twuterised TMrtMag 
Ameortte of 0e. Items (101) system shes IKU EW taks yet to be
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copleted. Review of the 19 IECs is snt included on the TR1I syste. The 
OCR is scheduled to be under seeais fo appreoxitely 3 to 4 years.  
Since the OORt will be suspended for such a long time and the outstading 19 

CCs are not being tracked by Tr S, TWA could everlook the HECs when the OC 
resmns.  

4.3 Control Rte asis Revi b -MC El-a t 20.1 

4.3.1 MC Review of NM Control to Prelinwlary Assesant (1) 

Emploee Concern l.lt-10W-002 userts, tn part, that the C revie of the 
Vtts Br control roo, a rorted i ts i Safty Evaluties Report (S)., 
Chpter 1s and Appea MI 'sx Ja I, was i n deqate. Accorditg to the 
concern, that inadequacy is attested to by th fact that ever ),7M km 
enioneerin concerns had been identified ri the first twe phases of the 
TVA mailed Control Ro Desion Review (OUR) coleted son Feruary 1.  
ISM: (a) review of opertting oeperiece. incltding a personmel sany, an 
(b) an onsite control rew sur.ey 

SRC Widelines. According to IUS0737f (Ref. 6). MU could have obtaind as 
tming I~Tns In advance of comletlo of the control rem desig 

review. owever, copletaon of a i ra em assessme t by WA 
to identify g ca hm a b facsters ite problens, fllaed 
by evaluation F s asmsessm at an ea oite reeviw/fdit ib the , is 
reuired before the issuamce of an prt license. Furter. NW ns 
rewired by a condition of the draft ortn license to e lete its CM 
aad submit a Svery Report before Apri 11. 1 ef. ; Mt. 2 item a]).  
This schedule date has bee etended twice. The y Report was actually 
submitted on Octber 2. W. Since the oprating liter for M habes met yet 
been Qrated, the d1W l OC•R was actfally cultet~ erfo iss•Mnce of a 
operating license.  

MtS-0737 describes the scope of the onsit reviewtdit, as follos: 

0The A onsite review/ai t will be on a schedule consistat with 
licensing needs and will ehase tie t following aects of the control 

(1) Nho e~ icy of Information r ted to the pratr to reflect 
plat status for NoraI eratien, nticipated operatial 
occurrences, ad accident ndlitils; 

(2) The •pings of dielaps ad the layot of panls;
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(3) Imrovements in the safety monitoring and human factors enhancement 
of controls and control displays; 

(4) The comunocations fra the control roo to points outside the 
control roa, such as the onsite technical support center, remoe 
shutdown panel, offste telephone lines, and to other areas ithin 
the plant for normal and emergency operation.  

(5) The use of direct rather than derived signals for the presentation 
of process and safety information to the operator; 

(6) The operability of the plant froe the control ro it ultple 
filures of nosafety-grade an nonseismic systems;• 

(7) The adequac o perating proceduresand perator training 
respect to limitations of instruentation displays in the control 
row; 

(8) The categorization of alarms, with unique definition of safety 
alarms.  

(9) The physical location o the shift spervisor's office either 
adjacent to or within the control-roo complex.  

"Prior to the onsite revew/audit, MR will r ire a copy of the 
applicant's prelinary assesmt and additional nfrti, which will 
be sed n formulating the details of the onsite rvie /audt 

WI R PreliM DesOi N I t. The preliminary assessment of the 1B 
cntrl tr 4Mw y SIwa lcit humn factrs problem started 
Janarmmy 21, . TVA sent a report to the MC n January 13, 19P, listing 
ites TVA had identified in the " preliminary asssnt and the action to be taken (Ref. 22). The reprt states: 

"uring the wek of February 4, IS , a prel iamg centrol rom revin 
was accmplshed on the Seewuah Nuclear Plat ( ) unit I control row 
prior to criticality. SW eit I is imilar (basically identical) to S 
unit 2 and W waits I and 2. A preliinary assssmat coducted for 
either unit is prriate for the other units.  

flkis Uasse w as conducted by the Ess Corporation (uAder contract 
to the muclear Regulatory Conisslon. C) with a tea RC a TVA 
ersnl actively Involved. Essex Corporation issued a report . .  

smrtlring their findies. IC Identified frot the report the 
significant Item rewiring ladiate attention.
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"TVA provided corrections to the'e items, and they were documented in the 
Sequoyah Safety Evaluation Report dated September 4, 1980. These changes 
are also needed on WBN. They will be completed prior to each unit's fuel 
leading." 

Subsequent to the SQN oreliminary assessment, TVA 

". . . continued the preliminary review of the WBN main control room by 
proceeding with internal design studies and task analyses of the control 
boards and by making five trips to the plantsites [sic] and the plant 
simulators to identify human factor problems. These trios involved walk 
throughs of the operating instructions at both the Watts Bar plant and 
simulator. Detail (sic] interviews were conducted with the operators at 
the plants and at the simulator with the instructors.  

"The control rooms were also examined to identify any significant human 
engineering deficiencies. The information obtained from these sources 
was reviewed with engineering design groups to determine the significant 
items and identify possible ways to implement the desired changes. These 
changes were then reviewed and coordinated with the plant personnel to 
finalize the changes to be incorporated" (Ref. 22).  

Ademuacy of the NRC Evaluation of TVA's Preliminary Assessment. As a 
preliminary step in its operating license review process, the NRC issued the 
UMN Safety Evaluatien Report (SER), NUREG-0847, in Jun, 1982 (Ref. 9).  

Appendix D to the June 1982 SER contained th( "esults of the NRC's evaluation 
of the preliminary control room assessment noted above. According to SER 
Section 18.1, an NRC staff team, assisted by human factors consultants from 
the University of California's Lawrence Livermore National Laboratory, 
BioTechnology, Inc., and the National Bureau of Standards, conducted an onsite 
control room design review from October 6, 1980 to October 10, 1980.  

"Human engineering discrepancies, identified as a result of the onsite 
control room review and the applicant's preliminary design assessment, 
were contained in the staff's draft control room design report and were 
transmitted to the applicant. The report ranked the discrepancies 
according to their importance. Observed discrepancies were given a 
priority rating of one, two, or three (high, moderate, or low), based on 
the increased potential for operator error and the possible consequences 
of that erro.. The staff requires the applicant to implement corrective 
measures for all (79) priority 1 and 2 deficiencies before an operating 
license is issued because the correction of these items will 
sign"icantly reduce the potential for operator error. . . No immediate 
actions are specified [in Appendix 0] for correcting priority 3 items-
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because they will .not significantly affect the safe operation of the.  
plant. However, the staff does require the applicant to report on all 
priority 3 items as part of his detailed contro.-room design review and 
to determine the best solution." 

In Section 18.2 of the SER, the NRC concluded: 

"The applicant's proposed corrections of the discrepancies documented in 
Appendix 0 to this report are acceptable to the staff. 

"The staff will perform a confirmatory audit to verify that actions have 
been implemented to correct control room deficiencies and report the 
results in a supplement to this report.  

"Based on its review of the applicant's submittals, the control room C 
review, and other clarifying information, the staff concludes that with 
the implementation of the corrective actions specified in Appendix 0 
(before an operating license is issued) the potential for operator error 
leading to serious consequences as a result of human factors 
considerations in the control room will be sufficiently low to permit 
safe startup and power operation of the Watts Bar nuclear plant.  

"The applicant must address all priority 3 items, as well as other 
deficiencies that may be identified, in his detailed control room design 
review which will be performed using NUPEG-0700 for guidance, and final 
resolution of all deficiencies must be on a schedule consistent with 
NUREG-0737." 

A requirement substantially the same as the latter is also contained in the 
draft license (Ref. 29; Attachment 2, item 1(b]). The WBN DCRDR team has 
verified that, as of March 12, 1985, all but one of the Appendix D items had 
been completed (Ref. 44).  

As noted above, the NRC onsite review/audit was conducted from October 6, 1980 
to October 10, 1980, approximately a month before publication of NUREG-0737 
(Ref. 6). Therefore, the NRC/consultant review team apparently did not have 
the benefit of knowing the aspects of a control room that NUREG-0737 specified 
should be "emphasized" in the review/audit. Consequently, the NRC/consultant 
review team used a draft of the NUREG-0700 guidelines to organize its 
review/audit report (Ref. 23).

Nevertheless, to assess 
team compared the human 
review/audit report and 
for onsite control room

the completeness of the NRC's review, the evaluation 
factors engineering concerns raised in the 
in the SER (Ref. 9) with the nine areas of emphasis 
review/audits listed in NUREG-0737. Six of the nine
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areas of emphasis were found to have been addressed. The evaluation team 
could not verify whether the following three of the nine areas of emphasis had 
been reviewed: 

(5) The use of direct rather than derive '-signals for the presentation 
of process and safety information to the operator; 

(6) The operability of the plant from the control room with multiple 
failures of nonsafety-grade and nonseismic systems; 

(9) The physical location of the shift supervisor's office either 
adjacent to or within the control room complex.  

With respect to item (9), although the NRC's review/audit report did not 
specifically address the shift-supervisor's office, the onsite team almost 
certainly observed its location. In any event, the shift supervisor's office 
location is covered by Guidelibe 6.1.1.6 of NUREG-0700 and Appendix A of TVA's 
generic program plan. Therefore, this item is to be addressed in the DCRIOR 
and in the NRC's review of the summary report.  

Similarly, the use of direct rather than derived signals, item (5), should-be 
verified during the function and task analysis phase of the DCROR.  

Multiple failure analysis, item (6), is not part of the DCRDR proqram 
specified in Supplement I to NUREG-0737. A thorough assessment of the 1 
operability of-the plant from the control room with multiple failures of 
nonsafety-grade and nonseismic systems would require a major systems 
engineering effort. Such a study is not a human factors engineering 
consideration as the evaluation team understands it. Bearing in mind that the 
onsite review/audit called for in NUREG-0737, item I.D.1, is a preliminary 
evaluation, and that the nine items listed are aspects of the control room to 
be "emphasized" in the review/audit, item (6) should not be interpreted to 
imply such a detailed study.  

At the time of the NRC's site visit, the control room at Watts Bar was 
considered to be a couple of months away from completion. Many of the systems 
and subsystems were either not yet operational or not completely installed, 
thus limiting the NRC audit team's capability to assess the full human-machine 
interface (Ref. 23).  

At the time the employee concern was expressed, none of TVA's nuclear plants
had completed their DCRDRs. The DCRDR for SQN .was-completed in November 1986, 
and the DCRDR for WBN was completed on October 2, 1987. Thus, the preliminary 
assessments of the control room for both SQN and WBN and NRC's evaluation of 
the preliminary assessments, including onsite review/audits, were not intended 
to constitute the final review of human factors engineering at these- lants.  
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Regardless of the adequacy of the NRC's October 1980 onsite control room 
review/audit and evaluation of the WBN preliminary design assessment, the 
NRC's evaluation of the WBN DCRDR Summary Report, including a 
preimplementation audit, if any, will provide reasonable assurance that "the 
operator-machine interfaces of the control room and remote shutdown areas are 
adequate to support safe operation of the plant" (Ref. 7).  

4.3.2 Implications of NRC's Review at WBN to SQN Licensing (WBN) 

Employee Concern IN-85-102-002 implies that, had the NRC conducted a more 
thorough review of TVA's preliminary assessment of the Watts Bar control room 
design (which could have identified concerns similar to the HECs identified by 
TVA in the later DCRDR for WBN), the NRC would have been placed in an 
embarrassing situation having previously authorized operating licenses to 
Sequoyah units 1 and 2 (which have cortrol rooms basically identical to Watts 
Bar's) in September 1980 and September 1981, respectively.  

The NRC's onsite control room-review/audit was never intended to constitute 
its final review of human fact6rs engineering at WBN. Regardless of the 
thoroughness of the NRC's onsite control room review, the NRC will review the 
WBN DCRDR Summary Report and document this review in a supplement to the Watts 
Bar SER. Further, the prior licensing of Sequoyah is irrelevant. Generic 
Letter 82-33 requires that all (i.e., both operating plants and plants under 
construction) nuclear power-pTant control rooms undergo a DCRDR. As noted 
elsewhere, the Sequoyah DCROR program was conducted subsequent to the 
expression of EC IN-85-102-002, having been completed in November 1986 with 
the NRC's evaluation issued in August 1987.  

4.3.3 Reevaluation of NRC's Onsite Control Room Review (WBN) 

The last part of IN-85-102-002 concludes that the NRC will not, as of early 
1985, reevaluate its original Watts Bar control room review and revise its SER 
in which it approved the control room design fully aware of TVA's subsequent 
findings.  

The NRC is on record (WBN SER 18.2) that it will conduct confirmatory audits 
to verify that actions have been implemented to correct control room 
deficiencies noted in the Safety Evaluation Report. Results will be reported 
in a supplement to the SER prior to the issuance of an operating license.  
Similarly, the NRC is also committed (Ref. 26) to document the results of its 
evaluation of TVA's DCRDR, including a new onsite (preimplementation) audit 
(Ref. 38) in an SER or SER supplement. The NRC has made completion of the 
DCRCR and submittal of a summary report a condition of TVA's receiving an 
operating license for WBN. Therefore, human engineering discrepancies 
identified after the NRC's October 1980 onsite review/audit will be subjected 
to NRC scrutiny.
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4.4 Tabulation of Findings 

A summary of the classified findings is provided in Table 1. Class A and B 
findings indicate that there is no problem and that corrective action is not 
required. Class C, D, and E findings require corrective action. The 
finding/corrective action class, defined in the Glossary Supplement, is 
identified in the table by a letter (for finding) combined with a numeral (for 
corrective action). For example, the designation C6 in Table 1 indicates that 
-the evaluated issue was found to be valid and that a corrective action 
involving evaluation was initiated before ECTG evaluation.  

The summary of findings by classification is given in Table 2. Of the 25 
findings identified by a classification in Table 1, 9 were not valid and 
required no corrective action.-Two corrective actions for 15 valid findings 
had been initiated before the ECTG evaluation. One finding will require 
corrective action as a result of the investigation.  

5. CORRECTIVE ACTIONS 

Table 2 identifies 16 findings that require corrective action. Since some of 
the corrective actions apply to more than a single plant, only three different 
types of corrective actions are required to address the 16 negative findings.  
The detailed corrective actions are described in Attachment B. A condensation 
of this information by element, with the applicable plant identified in 
parentheses, fol ows: 

o 208.1, Human Factors Review Prograij NUREG-0700 

- Complete the in-progress detailed control room design reviews 
(WBN and BLN). SQN and BFN DCRDRs have been completed.  
According to the corrective action plan, the WBN DCRDR was to 
have been completed by August 1, 1987; however, this target 
date has changed. The WBN DCROR Summary Report was submitted 
on October 2, 1987. BLN's DCRDR is scheduled to be completed 
approximately one year before the anticipated fuel load date.  

- Correct human engineering discrepancies identified in the 
detailed control room design review (all TVA nuclear plants).  

- Place review of 19 HECs onto the computerized Tracking and 
Reporting of Open Items (TROI) system list (BLN).  

o 208.2, Control Room Design 

- There are no corrective actions for this element.
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To avoid making false statements to the NRC in the future, TVA has implemented 
a Corporate Commitment Tracking System (CCTS) as committed in the Corporate 
Nuclear Performance Plan. This computerized database now tracks all TVA 
commitments to the NRC. In addition, the DCRDR teamn will verify completion of 
modifications required by Appendix D of the June 1982 Safety Evaluation Report 
(SER). This corrective action is not listed separately in Table 3 because it 
is addressed in Finding "a" of element 201.5 in Subcategory Report 24500.  

The corrective actions above also appear on Table 3, along with their 
corresponding finding/corrective action classifications. The table indicates 
the plant or plants to which a corrective action is applicable by the 
Corrective Action Tracking Document (CATD) column where the applicable plant 
is identified by the CATD number. If a CATD was net issued, the applicable 
plant is listed in parentheses. A CATD was not issued for correcting human 
enqineering discrepancies (HEDs) because the schedules for this corrective 
action will be negotiated with the NRC. TVA's Corporate kommitment Tracking 
System, audited by TVA Quality Assurance and the NRC, will ensure completion 
of the HED correction effort. The table shows that one corrective action is 
applicable to all plants, one is applicable to WBN and BLN, and one is 
applicable to BLN. With respect to corrective actions, Table 3 shows that, of 
the two elements in this subcategory, one required no corrective action 
(208.2). In all cases, the evaluation team found the corrective action plans 
(CAPs) to be acceptable to resolve the findings.  

6. CAUSES 

Table 3 also identifies one or more causes for each problem requiring 
corrective action. For each corrective action, the most important cause is 
identified; however, in one instance it was felt that the problem was the 
result of two causes, each of which should be identified.  

For the two corrective action descriptions listed in Table 3, four causes have 
been identified. They are shown in the table and totaled at the bottom. The 
four causes are: "Untimely Resolution of Issues," "Inadequate Design Bases," 
"Failure to Document Engineering Judgments," and "Engineering Error." 

"Untimely Resolution of Issues" was chosen because, although the completion of I 
the DCRDRs at WBN and BLN has not impeded licensing, the reviews could 
reasonably have been completed earlier. "Inadequate Design Bases," was 
selected because, during the initial design stagp, TVA lacked bases for 
evaluating human factors in the design of main control rooms and remote 
shutdown stations. "Failure to Document Engineering Judgments" was selected 
because, in suspending DCRDR activity at Bellefonte, TVA failed to document 
work in progress in a fashion that would ensure that such work would be
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completed upon resumption of the DCRDR program. "Engineering Error" was 

selected because human factors errors or oversiqhts were made in the initial 

control panel or workstation design process. "Standards Not Followed" was not 

selected because, at the time of initial desiqn, quidelines for assessing 

human fictors for the control room were not available.  

Using the three larger groups of causes identified by the headings in Table 3, 

the totals show that one cause is in the management effectiveness category, 

two are in the design process effectiveness category, and one is in the 

technical adequacy category.  

7. COLLECTIVE SIGNIFICANCE 

As shown in Table 3, two causes were identified related to correction of the 

HIEDs identified in the DCRDR. It is judged from the number of HEDs and their 

safety significance that TVA lacked an effective design process in the area of 

control room human factors. By its very nature as a summary of causes, the 

table does not place the subject of this report in the context of the more 

general subject of human factors, ý's applied to the nuclear industry.  

As an engineering science, human factors was first applied to control room 

design by the U.S. space program in the middle 1960s. Attempts to apply these 

practices in the nuclear industry were limited, however, by a continuing 
evolution of design criteria (e.g., redundancy, separation); a reluctance to 

use state-of-the-art and therefore untried techniques (computer-based 
controls/displays, miniaturized control elements, etc.); and an expansion of 

required safety systems, each demanding limited control/display space set by 

the dimensions of the physical plant early in the design phase. Further, this 

application of space program human factors technology to nuclear power plant 

control room designs was, in some cases, inappropriate. The net effect of 

these factors did not become evident until the assessment of the Three Mile 

Islano accident. Following that assessment, a program of design reviews was 

initiated to correct, as much as possible, the accumulated impact of those 
outside factors on the final as-built control room3 existing today.  

With these thoughts in mind, it is improper to draw any more general negative 

findings or establish any broader concerns as to TVA's overall effectiveness 

in this area. The latter-day application of human factors technology to 
nuclear power control room design is an industrywide problem and not 
indigenous solely to TVA.  

The evaluation team's judgment as to the significance of the corrective 
actions is shown in the last three columns of Table 3. The term 
"significance" as used here is rated in accordance with the type or types of
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changes that may be expected to result from the corrective action. As can be 

seen from the significance columns, only -one of the three corrective actions 

for this isubcateqory is judgei to be "significant." Correction of human 

engineerinq discrepancies is a "significant corrective action" because it 

could result in changes that will affect the overall performance of the 

safety-related instrumentation and control systems in the control room.  

Documentation or control room hardware modifications are labeled as potential 

in Table 3 because modifications have not been finalized yet.  

Completion of the in-progress DCRDRs merely constitutes a licensee's action in 

response to a regulatory requirement (NUREG-0737). This corrective action 

itself is not judged to be significant because, in general, control room 

modifications will occur after the NRC reviews the DCRDR summary report.  

Adding a DCRDR task to the TROI system is also not judged to be significant 

because thisjaction does not directly result in physical changes to any 

safety-related component.  

The human engineering discrepancies found in all TVA control rooms would have 

been identified without this ECTG evaluation because the DCRDR is required by 

Supplement I to NUREG-0737.  

TVA has engineering procedures in place to implement human factors engineering 

practices in future control room design changes. The procedures ensure that 

the principles of human factors engineering are applied at the earliest stages 

of planning. Therefore, a comprehensive human factors review of the entire 

control room should not be needed in the future.  

The quantity and diversity of human engineering discrepancies identified so 

far at all TVA control rooms suggest that human factors represents an area of 

needed improvement to meet today's standards. This situation is not uncommon 
to other nuclear plants, considering the circumstancei-under which human 

factors engineering was applied to nuclear power plant control rooms following 

TMI. Much work is yet to be performed at TVA's four nuclear plants to correct 

what are perceived as human engineering discrepancies by modern standards.  

Upon completion of the DCRDR summary reports, the NRC will evaluate TVA's 
proposed control room modifications and proposed implementation schedules.  

These evaluations will be documented in a Safety Evaluation Report (SER).  

According to Section 18.1 of the NRC's Standard Review Plan: 

"the SER will state whether the NRC staff concludes that the proposed 
modifications to the licensee's/applicant's control room equipment and 

operations as a result of the DCRDR will accomplish the basic 

requirements established by the Commission. Any additional corrections 

or schedule modifications necessary to comply with the basic requirements 
established by the Commission will be documented in the SER."
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The NRC staff will then confirm whether sufficient information has been 

provided to conclude: 

"that the applicant/licensee meets the relevant requirements of 

Supplement 1 to NUREG-0737 for conducting a detailed control room design 

review and finds -evidence to indicate that the operator-machine 
interfaces of the control room and remote shutdown areas are adequate to 
support safe operation of the plant." 

To assess the collective impact of the human engineering discrepancies on 

plant safety would require an extensive systems analysis. This was not done 

as it is not part of the detailed control room design review specified in 

NUREG-0737. However, with the prioritized implementation of control room 
modifications on a schedule approved b.y the NRC, TVA's control rooms will be_ 

brought into acceptable compliance with NRC human factors guidelines to 

support safe operation.  

A review of the Corporate Nuclear Performance Plan by the evaluation team 
reveals no commitments specifically related to the subject matter in this 
report.  

The findings, cluses, and significance of corrective actions were considered 

collectively for both elements in this subcategory to determine whether new 
insights from the element evaluations could be established. Most of the 
findings/corrective actions for individual issues were similar for all 

applicable plants. As such, no additional insights over those apparent in the 

element evaluations were gained.  

The results of this subcategory evaluation are being combined with the other 
subcategory evaluations and reassessed in the Engineering category evaluation.
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TABLE 1

CLASSIFICATION OF FINDINGS AND CORRECTIVE ACTIONS

Element 

208.1 Human Factors Review

Issue/ 
Finding** 

a

Finding/Corrective 
Action Class* 

SQN WBN BFN BL 

A A A A 

C6 C6 C6 C6 

C6 C6 C6 C6 

C6 C6 C6 C6 

A C6 A C6

- C6

208.2 Control Room Design

b 

c 

Classification of Findinas and Corrective Actions 

*Classification of Findinos and Corrective Actions

- D3

- A 

A

A - -

A. Issue not-valid.  
No corrective action required.  

B. Issue valid but consequences acceptable.  
No corrective action required.  

C. Issue valid. Corrective action 
initiated before ECTG evaluation.  

D. Issue valid. Corrective action 
taken as a result of ECTG evaluation.  

E. Peripheral issue uncovered during ECTG 
evaluation. Corrective action required.

Hardware 
Procedure 
Documentation 
Training 
Analysis 
Evaluation 
Other

**Defined in Attachment B.  
*** The •. nuing/corrective action classificati-on is not included here because 

t'-e corrective action is addressed in element 201.5, Issue "a" (see 
Subca.egory Report 24500, Attachment B).

2629D-R30 (10113/87)



TVA EMPLOYEE CONCERNS 
SPECIAL PROGRAM

REPORT NUMBER: 20800 
REVISION NUMBER: 3 
Page 54 of 58

- TABLE 2 

FINDINGS SUMMARY

Classification of Findings 

A. Issue not valid. No corrective 
action required.  

B. Issue valid but consequences acceptable.  
No corrective action required.  

C. Issue valid. Corrective action 
initiated before ECTG evaluation.  

D. Issue valid. Corrective action taken 
as a result of ECTG evaluation.  

E. Peripheral issue uncovered during 
ECTG evaluation. Corrective action 
required.

Total

Plant 

SON WBN BFN BLN Total 

2 4 2 1 9 

0 0 0 0 0 

3 5 3 4 15

0 0 0 1 

0 0 0 0

5 9 5 6

0 

25
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GLOSSARY SUPPLEMENT 
FOR THE ENGINEERING CATEGORY 

Causes of Negative Findings - the causes for findings that require corrective 
action are categorized as follows: 

1. Fragmented oanization - Lines of authority, responsibility, and 
aiccountability were not clearly defined. 

2. Inadequate quality (Q) training - Personnel were not fully trained 
in the procedures established for design process control and in the I 
maintenince of design documents, including audits.  

3. Inadequate procedures - Design and modification control methods and 
procedures were deficient in establishing requirements and did not ( 
ensure an effective design control program in some areas.  

4. Procedures not followed - Existing procedures controlling the design 
process were not fully adhered to.  

5. Inadequate communications - Communication, coordination, and 
cooperation were not fully effective in supplying needed information 
within plants, between plants and organizations (e.g., Enqineering, 
Construction, Licensing, and Operations), and between 
interorganizational disciplines and departments.  

6. Untimely resolution of issues - Problems were not resolved in a 
timely manner, and their resolution was not aggressively pursued.  

7. Lack of management attention - There was a lack of management 
attentionin nensuring that programs required for an effective design 
process were established and implemented.  

8. Inadequate design bases - Design bases were lacking, vague, or 
incomplete for design execution and verification and for design 
change evaluation.  

9. Inadequate calculations - Design calculations were incomplete, used 
incorrect input or assumptions, or otherwise failed to fully 
demonstrate compliance with design reauirements or support design 
output documents.  

10. Inadequate as-built reconciliation - Reconciliation of design and 
licensing documents with plant as-built condition was lacking or 
incomplete.
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11. Lack of design detail - Detail in design output documents was 
insufficient to ensure compliance with design requirements.  

12. Failure to document engineering judgments - Documentation justifying 

engineering judgments used in the design process was lacking or 

incomplete.  

13. Desisn criteria/commintments not met - Design criteria or licensing 

commitments were not met.  

14. Insufficient verification documentation - Documentation (Q) was 

insufficient to audit the adequacy of design and installation.  

,5. Standards not followed - Code or industry standards and practices 
were not compiled with.  

16. Engineering error - There were errors or oversights in the 

assumptions, methodology, or judgments used in the design process.  

17:_ Vendor error - Vendor design or supplied items were deficient for 

the intended purpose.  

Classification of Corrective Actions - corrective actions are classified as 

belonging to one or more of the following groups: 

1. Hardware - physical plant changes 

2. Procedure - changed or generated a procedure 

3. Documentation - affected QA records 

4. Training - required personnel education 

S. Analysis - required design calculations, etc., to resolve 

6. Evaluation - initial corrective action plan Indicated a need to 
evaluate the issue befor a definitive plan could be established.  
Therefore, all hardware, procedure, etc., changes are not yet known 

7. Other - items not listed above 

Peripheral Finding (Issue) - A negative finding that does not result directly 

from an employee concern but that was uncovered during the process of 

evaluating an employee concern. By definition, peripheral findings (Issues) 
require corrective action.
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Significance of Corrective Actions - The evaluation team's judgment as to the 
significance of the correctiv acions listed in Table 3 is indicated in the 
last three columns of the table. Significance is rated in accordance with the 
type or types of changes that may be expected to result from the corrective 
action. Changes are categorized as: 

o Documentation change (0) - This is a change to any design input or 
output document (e.g., drawing, specification, calculation, or 
procedure) that does not result in a significant reduction in design 
margin.  

o Change in design margin (M) - This is a change in design 
interpretation (minimum requirement versus actual capability) that 
results in a significant (outside normal limits of expected 
accuracy) change in the design margin. All designs include margins 
to allow for error and unforeseeable events. Changes in design 
margins are a normal and acceptable part of the design and 
construction process as long as the final design margins satisfy 
regulatory requirements and applicable codes and standards.  

o Change of hardware (H) - This is a physical change to an existing 
plant structure or component that results f ran a change in the 
design basis, or that is required to correct an initially inidequate 
design or design error.  

If the change resulting from the corrective action is Judged to be 
significant, either an "A" for actual or *P for potential is entered into the 
appropriate column of Table 3. Actual is distinguished from potential because 
corrective actions are not comlete and, consequently, the scope of required 
changes may not be known. Corrective actions are Judged to be significant. if 
the resultant changes affect the overall quality, performance, or margin Vf a 
safety-related structure, system, or component.
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ATTACHMENT C 

REFERENCES 

Regulatory Documents 

1; 10 CFR 50, Appendix A: Code of Federal Regulations, Title 10, Part 50, 
Appendix A, General Design Criteria 

2. Generic Letter 82-33, Requirements for Emergency Response Capability, 
NRC, (12/17/82) 

3. NUREG-0660, NRC Action Plan Developed as a Result of the TMI-2 Accident, 
NRC, (05/80) 

4. NUREG-0700, Guidelines for Control Room Design Res4ews, NRC, (11/81) 

5. NUREG-0737, Supplement 1, Requirements for Emergency Response Capability, 
NRC, (01/83) (Enclosure to Genertc Letter 82-33) 

6. NUREG-0737, Section I.D.1, Clarification of TMI Action Plan Requirements, 
Control Room Design Reviews, NRC, (11/80) 

7. NUREG-0800, Standard Review Plan,-Chapter 18, Human Factors Engineering, 
NRC (Section 18.1, Appendix A incorporates draft NUREG-0801) 

8. NUREG-0801 (Draft), Evaluation Criteria for Detailed Control Room Design 
Reviews, NRC, (10/81) 

9. NUREG-0847, Safety Evaluation Report (SER) Related to the Operation of 
Watts Bar Nuclear Plant, Units 1 and 2, NRC, (06/82) 

TVA Documents 

10. AI-4.8, Controlled Documents, Watts Bar Nuclear Plant Administrative 
Instruction, Rev. 9, (09/12/86) 

11. EEB-EP-22.32, Human Factors Engineering - Design Review, Engineering 
Procedure, Electrical Engineering Branch, [805 861222 534], (12/17/86) 

12. EN DES-E18.1.11, Human Factors Engineering in Design of Operator Work 
Stations, Design Guide, Rev. 0, (05/11/82) 

13. EN DES.E18.1.12, Human Factors Engineering in Control Console, Cabinet, 
and Panel Layout, Rev. 0, (04/30/82)
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14. EN DES-E18.1.13, Human Factors Engineering in 
(07/16/82) 

15. EN DES-E18.1.14, Human Factors Engineering in 

Displays, Rev. 0, (04/30/82)

16. EN DES-E18.1.15, Human Factors 
and Dialog, Rev. 0. (05/19/82)

Engineering in

Alarm Systems, Rev. 0, 

Controls and Visual 

Operator/Computer Interface

17. NEP-6.1 (was OEP-11), Change Control, Nuclear Engineering Procedur;i 
Division of Nuclear Engineering, Rev. 0, (07/01/86) 

18. OE-SEP 82-17, Control Room Design Reviews for All TVA Nuclear Plants, 
Special Engineering Procedure, TVA Office of Engineering, Rev. 2, 

(08/20/85) [Originally issued as SEP 82-17, Rev. 0 (04/12/83)]

19. SP SQA-179, Conduct of the Detailed Control Room Design Review 
"'ijor Human Factor Reviews at Sequoyah Nuclear Plant, Sequoyah 
Plant Standard Practice, TVA, Rev. 1, (05/21/86)

and Other 
Nuclear

20. TROI, Tracking and Reporting of Open Items, pp. 33-34, (05/15/87) 

21. WB 6.3.14, Conduct of the Detailed Control Room Design Review and Other 
Major Human Factor Reviews, at Watts Bar Nuclear Plant, WBN Standard 
Practice, Rev. 1, (05/05/86) 

TVA External Correspondence

22. Letter to Schwencer (NRC) from Mills 
Design Review of WBN's Control Room,

(TVA), Re: 
(01/13/81)

Results of Preliminary

23. Letter to Parris (TVA) from Tedesco (NRC), Control Room Design 
Review/Audit Report for Watts Bar Nuclear Plant, Unit 1, (05/27/81) 

24. BWR Owners' Group Control Room Improvements Committee, Human Factors 
Design Review of the Browns Ferry 1, 2, 3 Control Rooms - Summary Report, 

[82 022 6A0243], (02/11/82) 

25. Letter to E. Adensam (NRC) from D. S. Kammer (TVA), Re; Submittal of 
TVA's Generic Control Room Design Review Program Plan for Sequoyah, Watts 
Bar, Bellefonte, and Browns Ferry, [A27 830609 001]), (06/09/83)

26. Letter to H. G. Parris (TVA) from T. M. Novak (NRC), Re: 
Program Plan for Control Room Design Reviews, fA02 831229

Comments on TVA 
001], (12/23/83)
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27. Letter to H. G. Parris (TVA) from T. M. Novak (NRC), Re: Request for 
-Meeting to Discuss the Qualifications, Structure and Management of the 

DCRDR Review Team, [A02 841126 003], (11/19/84) 

28. Letter to TVA from Kenyon (NRC), Summary of Meeting to Discuss the 

Detailed Control Room Design Reviews for TVA's Nuclear Facilities, 
[L44 850108 382], (12/27184) 

29. Letter to H. 6. Parris (TVA) from T. M. Novak (NRC), Draft License and 

Final Draft Technical Specifications for the Watts Bar Nuclear Plant, 

Unit 1, [L44 850610 537], (05/20/85) 

30. Letter to H. G. Parris (TVA) from Grace (NRC), Notice of ViolAtion and 

Proposed Imposition of Civil Penalty (NRC Inspection Reports 
50-390/84-35, 84-77, and 85-38, and Investigation Report 2-84-010, 

[B45 850910 826], (08/29/85) 

31. Letter to TVA from NRC, Concerns Regarding TVA Nuclear Program, 
[A02 860224 020], (02/18/86) 

32. Memo to J. R. Walker (TVA), Essex Control #00798/7/86 from H. P. Van Cott 

(Essex Corp.), Review of Sequoyah Nuclear Plant (SNP) Control Room Design 
Review Documentation, (03/28/86; revised 04/09/86) 

33. Letter to S. A. White (TVA) from B. J. Youngblood (NRC), Re: Transcript 
of the Investigation Interview Conducted by the NRC on 02/21/86 at the 

First Tennessee Bank Building in Knoxville, TN, (B45 860714 832], 
(06/23/86) 

34. Letter to W. S. Raughley (TVA) Essex Control #00798/47/86 from 
H. D. Van Cott (Essex Corp.), (11/13/86) 

35. Letter to Youngblood (NRC) from R. Gridley (TVA), Re: Submittal of 
Sequoyah DCRDR Summary Report, [L44 861126 809], (11/26/86) 

36. Letter to D. Muller (NRC) from J. Domer (TVA), Re: Submittal of the 
Browns Ferry Nuclear Plant Detailed Control Room Design Review Summary 
Report, NL44 861280 803], (12/30/86) 

37. Letter to J. Ebneter (NRC) from J. Domer (TVA), Watts Bar Nuclear Plant 

WBN) - Schedule for Submittal of Detailed Control Room Design Review 
DCRDR) Summary Report, [L44 870325 805], (03/25/87) 

38. Letter to NRC from R. Gridley (TVA), Watts Bar Nuclear Plant (WBN) 
Schedule for Submittal of Detailed Control Room Design Review (DCRDR) 
Summary Report, [L44 870731 806], (07/31/87)
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39. Letter to S. White (TVA) from J. Zwolinski (NRC), Safety Evaluation for 
the Detailed Control Room Design R:view (DCRDR) (TAC 51203, 51204), 
(A02 870902 012], (08/27/87) 

TVA Internal Correspondence 

40. Report to Project Manager, Beliefonte Design Project, Bellefonte.CRDR 
Team, Bellefonte Nuclear Plant Control Room Design Review Human 
Engineering Discrepancy Action Plan, [no RIMS number], (08/15/83) 

41. Memo to Electrical Engineering Files from Baumgartel, Sequoyah, Watts 
Bar, and Browns Ferry Nuclear Plants - Control Room Design Review 
(CRDR) - Core Review Team Training - Human Factors Training Course, 
fEEB 830912 928], (09/09/83) .  

42. Memo to EE Files - Meeting with NRC, from M. C. Brickey, Main Control 
Room Design Review - All Nuclear Plants, fEEB 840626 927], (06/22/84) 

43. Memo to J. A. Raulston from F. W. Chandler, Watts Bar Nuclear Plant
Control Room Design Review (CRDR), [843 850304 902], (02/27/85) 

44. Memo to EE Files from J1. A. Martin and J. R. Maner, Watts Bar Nuclear 
Plant - Control Room Design Review (CRDR) - Review for Closure of SER 
Appendix D Items and Other Human Factors Efforts, [B43 850312 925], 
(03/12/85) 

45. Memo to Nuclear Engineering Branch Files from E. J. Sheehy, All Nuclear 
Plants - Unresolved Comments on Program Plan for Plants (Special 
Engineering Procedure SEP 82-17, B(845 85080? 256], (08/02/85) 

46. Memo to Electrical Engineering Files from Edwards, SQN - Control Room 
Design Review (CRDR) - Status Meeting (Telephone Conference), 
(8[B43 850920 938], (09/12/85) 

47. Memo to J. A. Raulston from F. W. Chandler, All Nuclear Plants - NEB 
Employee Concern on the Program Plan for Control Room Design Review 
(CRDR) of TVA's Nuclear Plants, [B43 850919 903], (09/13/85) 

48. Memo to J. W. Hutton from C. F. Dilworth, Control Room Design Review 
(CRDR) - All Nuclear Plants, [B43 851010 923], (10/09/85) 

49. Memo to CRDR Files from Martin, SQNP - Status of CRDR, [no RIMS number], 
(04/25/86)
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50. Memo to H. P. Pomrehn, BFN Site Director, from J. P. Stapleton, Re: 
Forwarding the Browns Ferry Nuclear Plant Control Room Design Review 
Action Plan, Ii.eluding Volume 1 of CROR Action Plan, f843 860723 904], 
(07/21/86) 

51. Memo to H. P. Pomrehn, BFN Site Director, from T. G. Chapman, Re: CROR 
Team Action Plan Supplement, (822 570109 099], (12/29/86) 

Evaluation Team Correspondence 

52. O1 189, TVA Concern 208, Human Factors Issues, Bechtel Memo to W. E.  
Purcell from D. L. Damon, (06/17/86) 

53. 10M/TCon 770, Telecon to 0. Bradley (TVA) from T. R. McDonnell (Bechtel), 
(03/18/87) 

54. TTB 140, List of 35 Emergency Operating Procedures for SQN, Item 3 
(10/28/86) 

55. Telecon to P. B. Nesbitt/J. A. Martin (TVA) from W. E. Purcell (Bechtel), 
(10/14 and 10/15/86) 

56. IOM/TCon 1921, Telecon to S. Pannell (TVA) from T. McDonnell (Bechtel), 
(10/06/87) 

Other Documents 

57. Letter to D. Vassallo (NRC) from J. Pliant (Nebraska PPD), Re: Submittal 
of Cooper Nuclear Station Detailed Control Room Design Review (OCROR) 
Summary Report, (02/04/85) 

58. Letter to J. Pliant (Nebraska PPD) from NRC, Re: Cooper Nuclear Station 
Detailed Control Room Design Review (DCRDR) - Evaluation of Summiry 
Report, (09/05/85) 

59. TCAB-289, Employee Concern Evaluation Program - watts Bar Nuclear Plant 
Corrective Action Plan (CAP), Line CAP for Fact Sheet 208.1; CATO 
20801-WBN-01, G. R. McNutt (TVA), 03/13/87) 

60. OP 30500, TVA Employee Concerns Special Program, Subcategory: 
Accessibility, C. W. Touchstone, Rev. 1, (08/12/87) 

61. Subcategory Report 24500, Incorporation of Requirementi Comitmnts, and 
Experience in Design, Bechtel, Rev. 2, (08/21/87)
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ATTACHMENT A 

EMPLOYEE CONCERNS 
FOR SUBCATEGORY 20800 

Attachment A -- lists, by element, each employee concern evaluated in the 
subcategory. The concern's confidential nuiber is given along with notation of 
any other element or category with which the concern is shared; the plant sites 
to which it could be applicable are noted; the concer is quoted as received by 
TVA and characterized as safety related, not safety related, or safety 
significant.
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TVA DPLOYEE CONCERNS REPORT NUMER: 2000 
SPECIAL PRORM REVISION MBER: 3 

Papge S- of 18 

ATTACHMENT 8 

SUMMARY OF ISSUES, FINDINGS, AND 
CORRECTIVE ACTIONS FOR 

SUBCATEGORY 20800 

Attachment B -- contains a summary of the element-level evaluations. Each 
issue is listed, by element number and plant, opposite its corresponding 
findings and corrective actions. The reader may trace a concern froe 
Attachment A to an issue in Attachment B by using the element number and 
applicable plant. The reader may relate a corrective action description in 
Attachment B to causes and significance in Table 3 by using the CATD number 
which appears in Attachment B in parentheses at the end of the corrective 
action description.
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AtTACOIMW T 
SUMWMrl OF ISSUS, FINDOIGS., Aig CONIOCTIVt AC1IOUS 

POI SIMWIAIIMOl 20•00 

F IMndil

SISOlNtU MIUAt 3 
Page 1.6 of It 

Correctve Action less

tierent 200.1 - NoM(' (Contine

e. There are too many poor engineering 
practices in the huiin factors area.

tu dOnWte 4 v(tl devatIo fre -e necMerk suh S as 
standard or cenvention of h M elnginee rlng practiee, an 
operator preference or ned, or an Instruvent/eqWulPent 
Cheracteristic liplicitly, or esplicitly required for an 
operator task.0 

Corrective action plans to resolve appresfeately 
thlre-foerAns of tn• HUI Hve been proposed and are 
being reviewed by plant *anageet. No further 
corrective action I proposed for the remaining 1Uli 
Justiflcatofns have been prepared and are being reviewed 
witn plant ea*nacgent. UDeumntation of HIO resrelutio 

1will be ncluded In the OCIDR Sumary Reprt which will 
be subiLtted to IC. The Smnry Report will also 
contain a schedule for leplementlnq errective actions.  
where wappopriate.  

e. tefere the TMI-2 accident In March 1979, there was no 
systematic, uniform treatient of theM Imh feators 
engineerlng aspects of ceotrol "roe design in the nolear 
poer industry. Altheouh regulatory and industry 
attention tlkn began to focus on hman factors 
entneerisn, te application of human ,enqlnering 
concepts to nuclear pwer plant centrol ros designs was 
evelving deuring the eried.fro 1979 to 192. Thus, 
prior to Issuance of Spplueent 1 of NUIEG-07J (Generil 
Letter 82*33) and the guidance in NUIrG-0700, there was 
no formal regulatery ,gndance for applying heman 
enqTn-iiFTw principles to nuclear power plant control 
roos.  

Conisequntly, it would be expected that a coordnated., 
formal human engi ngrl review ,o the Matts Bar centrol 
rom would result in axpressions of concern for certain 
design features. The 'por engineering practices= In the 
human factors area.lhih may have existed prier to the 
1fltiation of TVAM' hNWW facters ngiwneering review 
prlrt are ee•mpliflJed S~ Hat by the approimately 
1.,60 Wr' feintified by the OCR0. Hoever, a review of 
these ' I .- 4icates that Imay are not related tp design 
but rathtes ! . 'rating procedures and that, of these 
HICs which are lated to design, there Is considerable 
duplication.

e. SO. as Issue "b." The control row 
Owdifications to be recoended in the DOCRI 
sniary report will'resolve past por 
engineoring practices in the humanfactors 
area.

73290-17 (10/01/81)
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ATTACIMENT 8 
SUMmAr OF ISSUES, rINUINGS, ANO COURECTIVE ACTIONS 

FOR SUiCATEGORY 20800 

Findings

RLOSIUN NUMMER: 3 
Page 3-7 of 18

Correctctie tions

fleeent 706.1 - MwN (Continued)

f. Compliance with NUREG-0100 is questioned. f.

TVA's furtner assessment and qrouping of tnes" HECs 
resulted In 203 HEUs (see Findinq "d"). Corrective 
actimaoplans or Justification of no further action for 
all 203 HEUs have been prepared and are currently being 
reviewed and approved. As discussed In Findinq "d," MC 
will review TVA's entire UCROR Program, including 
corrective actions or Justifications, upon submission of 
the Sumary Report and will document this review in an 
SEP Supplement. The outcowe of this processwill be the 
schedule for plant modifications, Including those 
mooifications which will have to be completed prior to 
fuel load.  

The application of human factors engineering principles 
for future TVA engineering design activities is specified 
and controlled by Engineering Procedure EE8-EP 22.32, 
"Human Factors Engineering - Uesin Review* (12/17/86).  
This procedure requires a human factors review for future 
changes impacting the human-machine interface, I.e., 
changes to the main control roow, the auxiliary control 
room, or local control stations. Such changes will be 
made in accordance with the existing process by which all 
plant changes are implemented, per ONE Nuclear '.  
Enqlneering Procedure NEP-6.1, "Chang Control" 
(01/01/86). Tnese procedures should assure continued 
qood practices in the human factors area.  

MREG-0700 provides quidelines for licensees and 
applicants In conducting a OCRUR to ensure consideration 
of human factors in completed nuclear power plant control 
room designs. The requirement to conduct a OCROR is 
contained In NUREG-0737, Supplement 1 (Generic Letter 
82-33), to which TVA has comitted by letter t•othe NRC.  
The purpose of NUREG-0700, then, is to lead utilities to 
appropriate levels of compliance. TVA's progran plan, 
which describes TVA's approach to following the 
guidelines of NUREU-0700, has been reviewed by the NRC 
andhas subsequently been revised by TA In response to 

RC's comments. TVA Is In the process of conducting the 
required OCROR, utilizing the guidance of NUREG-070 when 
appropriate. NUREG-0100 allows lternative approaches as 
long as they are Identtfied and justified. Final 
coplliance 1il be achieved upon T!A's completion fi the 
OCODR by submittal of the Sumary AKtort, followed by NRC 
review and Issuance of an SER Supplement.

I 1

f. Sane as issue "b." Final compliance with 
NUREG-07UO will be achieved upon TVA's 
completion of the UCRUR by submittal of 
the summary report.  
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ATTACHIMENT B 
SUMIARY OF ISSUES. FINDINGS. AND CORRECTIVE ACTIONS 

FOR SUBCATEGORY 20600

REVISION NUMBER: 3 
Page 3-8 of 18

Findlnqs Corrective Actions

Element 208.1 - MIN (Continued)

q. There is possibly a materlal false 
statement related to Appendix 0 to the 
Safety Evaluation Report.

The NRC contended that material false statements were 
made by TVA to the NRC in a series of status reports that 
inaccurately reported the completion of corrective 
measures for human enqineerinq deficiencies listed In 
Appendix U to the SER. NRC Reqlon II Issued a Notice of 
Violation and Proposed Imposition of Civil Penalty for 
these misstatements. The NRC stated that there was 
apparently no attempt by TVA to deliberately mislead NRC 
personnel. Tne NRC contended that TVA's Inaccurate 
status reports resulted from a breakdown In manaqement 
controls. In its Notice of Violation, the NRC did not 
express concern with the conduct of the UCAUR proqram 
itself.  

TVA admitted the violation and paid the fee. TVA 
attributed the violation to lack of specificity In 
commitments, InadequateSommitment tracking, and Initial 
lack of responsiveness by TVA to NRC's questions. The 
matter is treated more fully in Element Report No. 201.5.  
*Trackinq of Commltments an& psqign Chanqes.*

q. The corrective action is addressed in 
Subcateqory Report 24500, element 201.5 
for Matts ear.  

(As specified in the Corporate Nuclear 
Performance Plan, TVA has established a 
Corporate Comltment Trackinq Systemr 
(CCTS) to track open NRC commitments.  

The TVA proposed corrective action plan 
(CAP) submitted on 03/13/87 by TCAB-?74 
for CATU 2U1 05 NPS 02 Is to also enter 
Into the CCTS data base commitments 
resultinq from NRC violations where 
actions taken are completed prior to 
TVA's response to NRC. These completed 
NRC violation actions (as stated in the 
TVA letters to NRC) will be input back to 
January 1, 1986 (November 1, 1985 for 
watts Bar) for each plant on the 
followingq schedule: 

o Sequoyah Nuclear Plant: prior to 
startup (currently July, 1987) 

o Browns Ferry Nuclear Plant (BFN): 
prior to startup 

o watts Bar Nuclear Plant (wON): prior 
to startup 

o Bellefonte Nuclear Plant (BLN): 
complete 

Further, the definition of a commitment 
to be provided in appropriate upper-tier 
standard(s) will clarify this matter.  

For those commitments that are part of 
the 06/82 SER, App. 0, the OCRUR team 
will verify their completion.)

237961-11 (lO/01187)
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ATTACHMENT B 
SUMMARY OF ISSUES, FINUINGS, ANU CORRECTIVE ACTIONS 

FOR SUBCATEGORY 20800 

FindinqsIssues

REVISION NUMBER: 3 
Page 8-9 of 18

Corrective Actions

Element 208.1 - BFM FN ru .

4. Control room design review program plan 
is inadequate to find and resolve all 
problems affecting safe shutdown.

a. NRC requires that a proqram plan be submitted by the 
plant owner upon completion of the planninq phase of Its 
OCRDR to describe how the elements of the UCRUR will be 
accomplished. TVA submitted its Proqram Plan (identical 
to TVA qeneric document SEP 82-17, RO) to the NRC staff, 
which reviewed and commented on it. SEP 82-17 has been 
revised In response to the NRC's comments. The TVA 
Proqram Plan nas the NRC's implied acceptance. The 
Browns Ferry UCROR Program has progressed through the 
phase of "findinq problems and is in the phase of 
"resolving" such problems (see Findings "b" and "c").  
NRC requires that a Sumary Report be submitted by the 
plant owner at the completion of the UCRUR to document 
the results of the review; to outline proposed control 
room changes, including the proposed schedule for 
implementation; and to provide a suemary Justification 
for any HEOs with safety significance that are to be left 
uncorrected or partially corrected.' TVA submitted the 
Summary Report of the Browns Ferry UCROR to the NRC on 
12/30/86. The NRC is presently reviewing the results of 
the OCRUR Program, as discussed further in Finding "." 
Therefore, the NRC's review will constitute final 
assessment of the adequacy of the Program Plan.

a. Nu corrective action is required.
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REVISION NUMBER: 3 
Page B-10 of 18

Corrective Actions

Element 208.1 - aFN (Continued) 

b. umn factors review has not 
b&k implemented for control panels 
or stations.

c. uman factors enqlneering has not been 
Implemented for control panels 
or stations.

(i 

b. TVA's submittal of the UCRUR Summary Report completes the 
implementation of the Browns Ferry human factors review.  
The human factors review effort (I.e., the UCRUR) has 
proceeded •, phases. In accordance with the Program Plan, 
O-SEP 82-17.  

Appendix A, Section 4, to SRP 18.1 (NUREG-0800) requires 
that any significant changes from the oriqinally 
submitted Program Plan be identified in the UCRUR Summary 
Report. Such changes are permitted by the NRC, as lonq 
as they are described and justified, as has been done by 
TVA In the Summary Report.  

The Browns Ferry human factors review program has 
progressed throunh the Identification and assessment of 
HEUs and the preparation of proposed corrective actions.  
The proposals have been reviewed by plant management.  

c. Implementation of human factors en ineering. Interpreted 
here to refer to actual implementation of corrective 
actions resulting from the human factors review (see 
Finding "b"), will take place In accordance with the 
recommendations and schedule contained In the Browns 
Ferry UCROR Summary Report. The Summary Report Is 
required to contain recommendations for modifications to 
the control room. The Sumary Report is also required to 
present a schedule for implementihg the modifications and 
to provide a summary justification for any HEDs with 
safety significance that are to be left uncorrected or 
partially corrected. The BFN Summary Report proposes to 
correct all safety significant (i.e., Category Iland 2) 
HEUs.  

In general, the NRC prefersthat modifications be 
deferred until it has reviewed the Summary Report, 
evaluated the proposed corrective actions, and Issued its 
SER.  

Control rooe modifications arisirr .out of the UCRUR 
Proqram will be implemented in accordance with the 
established TVA engineering change notice processla*d 
will reflect consideration of existing TVA engineering 
design guides.

b. The BFN UCRUR 
I completed.

summary report has been

c. The BFN OCROR summary report has been 
completed.  

t
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Corrective Actions

Element 208.1 - 1FN (Continued)

4. There are too many poor engineerinq 
practices in human factors area.

In accordance with the UCRUL program plan, the IFN OCRUR 
team utilized a two-step process in identifying HEOs.  
First, HECs are identified as a result of operator 
interviews, control room surveys by team mebers, task 
analysis (an assessment of the control room design with 
respect to performance of emergency operating 
instructions), etc. As a result of the UCRUR program, 
1,274 HECs were identified. These HECs have been 
assessed and have been grouped into 297 categories, 
referred to by TVA as "human engineering discrepancies" 
(HEOs).  

Uuring assessment; certain HECs were determined to be 
invalid or not part of the DCRDR scope and were assigned 
to a special category called "non-rated." The remaining 
HECs were placed In one of four HED categories.  

Proposed corrective actions for TVA Category 1 and 2 HEOs 
have been prepared, reviewed, and approved by growns 
Ferry plant manageme.t. (TVA Category 1 and 2 HEUs are 
considered "safety significant.") 

TVA has scheduled Category 1 HEU corrective actions for 
completion by the end of.the secoqt refueling outage on a 
per-unit basis following restart of each unit. Category 
2 HEDs are scheduled for coepletion by the'end of the 
third refueling outage following restart of each unit.  

Implementation of Category 3 corrections will be on a 
case-byLcasf,basis.  

Specific corrective actions for Category 4 HEUs were not 
proposed; however, some Category 4 EOs will be corrected 
Incidental to the process of Implementinq corrective 
actions for Category 1, 2, or 3 HEOs.  

d. Before the THI-2 accident in 03/79, there was no 
systematic, uniform treatment of the human factors 
engineering aspects of control room design In the nuclear 
power industry. The application of human engineering 
concepts to nuclear power plant control room designs

d. The control room modifications 
recommended In the DCRDR summary report 
will resolve past poor enqines,.inq 
practices In the human factors area.

7390-17 (10/01/87)
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Corrective Actions

Element 208.1 - 6FX (Continued)

evolved durinq the period from 1979 to 1982. Thus, prior 
to Issuance of Supplement 1 of NUMEG-0737 (Generlc Letter 
82-33) and the quidance in NUREGU-U0700, there was no 
formal requlatory quidance for applyinq human enqlneerinq 
principles to nuclear power plant control rooms.  

Consequently, it would be e4ected that a coordinated, 
formal human engineering review of the Browns Ferry 
control room would result In expressions of concern for 
certain deslqn features. The "poor engiqlneerinq 
practices" in the human factors area which may have 
existed prior to the initiation of TVA's human factors 
engiqlneerinq review program are exemplified somewhat by 
the 1,774 HECs Identified by the OCROR. However, a 
review of these HECs Indicates that many are not related.  
to design but rather to operatinq procedures and that, of 
those HECs which are related to deslqn, there is 
considerable duplication.  

TVA's further assessment and qgoupinq of these HECs 
resulted in 297 HEOs. Corrective action plans for 
Cateqory 1 and 2 HEOs have been prepared, reviewed, and 
approved. NRC Is reviewing TVA's entire OCROR Program, 
Including cbrrective actions, as described In the Summary 
Report and will document this review In an SER. The 
outcome of this process will be the final, approved 
schedule for plant modifications.  

The application of human factors engiqlneering principles 
for future TVA engiqlneerinq desglqn activities Is specified 
and controlled by Engiqlneerinq Procedure EE8-EP 22.32, 
*Human Factors Enqgneerinq - Oesign Review" (12/17/86).  
This procedure requires a human factors review for future 
changes Impactinq the human/machine Interface, I.e., 
cnanqes to the main control room, the auxiliary control 
room, or local control stations. Such chanqes will be 
made In accordance witn the existinq process by which all 
plant chanqes are Implemented, per UNE Nuclear 
Engiqlneering Procedure NEP-6.1, CChange Control 
(07/01/86). These procedures should assure continued 
qood practices In the human factors area.

Li
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Findings Corrective Actions

Element 208.1 - BFN (Continued)

e. Compliance with NUREG-U70O is 
questioned.

a. Control room design review proqram plan 
Is inadequate to find and resolve all 
problers affecting safe shutdown.

e. NUREU-U700 provides quidellnt, for licensees and 
applicants In conductinq a UCRUR to ensure consideration 
of human factors In completed nuclear power plant control 
room desiqns. The requirement to conduct a UCRUR is 
contained In NURIE-0737, Supplement 1 (Generic Letter 
82-33), to which TVA has commiltted by letter to the NRC.  
Tne purpose of NUREG-U700UU, then, Is to lead utilities to 
appropriate levels of compliance. TVA's proqram plan, 
which describes TVA's approach to followinq the 
quidelines of NUREU-0700, has been reviewed by the NRC 
and has subsequently been revised by TVA in response to 
NMC's comments. TVA has conducted the required UCROR, 
utilizinq the quidance of NUREG-0700 when appropriate.  
NUKEG-07UO0 allows alternative approaches as lonq as they 
are identified and Justified. Final compliance will be 
determined by NRC's review of the OCRUR Sumpary Report 
(possibly Includinq an onsite, pre-implementation audit) 
and issuance of an SER.  

ILN 

a. NRC requires tat a proqram plan be sulmitted by the 
plant owner upon completion of the planninq phase of its 
OCROR to describe how the elements of the OCRUR will be 
accomplished. TVA submitted Its Proqram Plan (identical 
to TVA qeneric document SEP 82-17, RO) to the NRC staff, 
which reviewed and commented on It. SEP 82-17 has been 
revised In response to the NRC's comments. The TVA 
Proqram Plan has the NRC's Implied acceptance. The NRC 
requires that a Summary Report be submitted by the plant 
owner at the completion of the ICROR to document the 
results of the review; to outline proposed control room 
changes, Includinq the proposed schedule for 
implementation; and to provide a summary Justification 
for any HEUs with'safety siqnificance that are to be left 
uncorrected or partially corrected. TVA plans to 
complete the Summary Report of the Bellefonte UCRUR by 
07/09/92. The NRC will review the results of the OCRUR 
Proqrae, as discussed further In Finding "e." Therefore, 
the NRC's review will constitute final assessment of the r 
adequacy of the Proqram Plan.

e. No corrective action is required.

a. No corrective action is required.

73790-17 (10/01/87)
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Findinqt Corrective Actions

Element 208.1 - BLN (Continued)

b. Hman fAr~ors review has not 
been implemented for control panels 
or stations.  

c. Human factors engineering has not been 
implemented for control panels 
or stations.

d. There are too many poor engineering 
practices In human factors area.

b. TVA's submittal of the UCRUK Summary Report will complete 
the i1plementation of the Bellefonte human factors review 
of the main control room (MCR), auxiliary control room 
(ACR) and remote boards required to transfer control to 
the ACR. The numan factors review effort (i.e., the 
UCROR) has proceeded in phases, in accordance with the 
Program Plan, OE-SEP 82-17. However, the Bellefonte 
human factors review program has been suspended because 
the fuel load date has been postponed.  

c. Iwplementation of human factors enqineering, interpreted 
here to refer to actual iplementat on of corrective 
actions resulting from the human factors review of the 
MCR, ACR, and transfer devices (see Finding *b-r, will 
take place in accordance with the recommendations and 
schedule-contained in the Bellefonte UCROR Summary 
Report. The Summary Report is required to contain 
recommendations for modifications to the control room.  
The Summary Report is also required to present a schedule 
for Implementinq the modifications and to provide a 
summary Justification for any HEOs with safety 
significance that are to be left uncorrected or partially 
corrected.  

In general, the NRC prefers that modifications be 
deferred until It has reviewed the Summary Report, 
evaluated the proposed corrective actions, and issued its 
SER.  

Control room modifications arising out of the UCRUR 
Program will be implemented in accordance with the 
established TVA engineering change notice process and 
will reflect consideration of existing TVA engineering 
design guides.  

d. Before the TMI-2 accident in 03/79, there was no 
systematic, uniform treatment of the human factors 
engineering aspects of control room design in the nuclear 
power Industry. The application of human engineering 
concepts to nuclear power plant control room designs 
evolved during the period from 1979 to 1982. Thus, prior 
to Issuance of Supplement 1 of NUREG.0737 (Generic Letter 
82-33) and the guidance in NUREG-0700, there was no 
formal regulatory guidance for applying human engineering 
pFTncTples to nuclear power plant control rooms.

b. The OCRKR Summary Report Is scheduled in 
TROI, under item 8LN-R036, to be finished 
07/09/92.  

c. Same as Issue "b."

d. Sawe as Issue "b." The control room 
modifications to be recommended in the UCRUR 
Summary Report will resolve past poor 
engineering practices In the human factors 
area.
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Element 708.1 - BLN (Continued)

Consequently, it would be expected that a coordinated, 
formal human engineering review of the Bellefonte control 
room would result in expressions of concern for certain 
design features. The "poor engineering practices" In the 
human factors area which may have existed prior to the 
initiation of TVA's human factors engineering review 
program are exemplified somewhat by the HEOs Identified 
so far by the OCROR.  

NRC will review TVA's entire UCRUR Program, Including 
corrective actions, as described in the Summary Report 
and will document this review In an SER. The outcome of 
this process will be the final, approved schedule for 
plant modifications.  

The application of human factors engineering principles 
for future TVA engineering design activities is specified 
and controlled by Engineering Procedure EEB-EP 22.32, 
"Human Factors Engineering - Design Review" (12/17/86).  
This procedure requires a human factors review for future 
changes Impacting the human/machine interface (i.e., 
changes to the main control room, the auxiliary control 
room, or local control stations). Such changes will be 
made in accordance with the existing process by which all 
plant changes are implemented, per ONE Nuclear 
Engineering Procedure NEP-6.1, "Change Control" 
(07/01/86). These procedures should assure continued 
good practices in the human factors area.  

e. NUREG-0700 provides guidelines for licensees and 
applicants in conducting a UCRUR to ensure consideration 
of human factors in completed nuclear power plant control 
room designs. The requirement to conduct a OCROR is 
contained In NUREG-0737, Supplement 1 (Generic Letter 
82-33), to which TVA has committed by letter to the NRC.  
The purpose of NUREG-070U, then, is to lead utilities to 
appropriate levels of compliance. TVA's program plan, 
which describes TVA's approach to following the 
guidelines of NUREG-0700, has been reviewed by the NRC 
and has subsequently been revised by TVA in response to 
NRC's comments. Final compliance will be determined by 
NRC's review of the OCRUR Summary Report (possibly 
Including an onsite, pre-implementation audit) and 
Issuance of an SER.

e. Same as Issue "b." Final compliance with 
NUREG-0700 will be achieved upon TVA's 
completion of the UCRUR by submittal of the 
Summary Report.  

( >
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Corrective Actions

Element 708.1 - BLK (Continued)

f. Human enqineerinq concerns (HECs) qight 
not be properly reviewed because of 
delayed startup and reduction of 
eanpower at BLN.

f. Nineteen HECs were Identified durinq the task analysis 
portion of the UCRUR. These HECs still need to be 
assessed when the UCRUR resumes. TROI does not list 
review of these HECs as a OCRUR Item to be completed.

f. The 19 HECs will be Input to the Trackinq 
and Reporting of Open Items (TROI) 
computer as open Items to be completed 
when the detailed control room desiqn 
review is resumed.

Element 708.2 - Control Room esin Review by RC 

Element 708.2 - Control Room Ueslqn Review by INRC 
RDO•,OQQOQ··C·Q·•·

(N/A)

a. The MNC review of the watts Bar con
trol room. as reported in its Safety 
Evaluation Report (SER), Chapter 1d 
and Appendix 0, June 192,. was inad
equate. That Inadequacy is attested 
to by the fact that over 1,OU human 
enaqleerinq concerns have been 
identified during the first two phases 
of the TVA Detailed Control Room 
Oesign Review (OCRUR) completed on 
February 1. 198: (a) review of 
operating experience, including a 
personnel survey, and (b) an onsite 
control room survey.

a. As documented in the Safety Evaluation Report (SER), the 
NRC performed an evaluation of TVA's preliminary 
assessment of the wMN control room design and conducted 
an onsite review/augit. The purpose of the evaluation 
was to identify significant human factors and 
instrumentation problems and to require correction of 
priority 1 and 2 deficiencies noted (a total of 79) 
before granting an operating license, because the 
correction of these items would significantly reduce the 
potential for operator error. As a condition to the 
issuance of an operating license, the NRC required that, 
after licensing, a detailed control room design review 
(OCROR) be undertaken by TVA to identify and correct, as 
necessary, all other human engineering control room 
declqn deficiencies. The NRC, as detailed in NUREG-0800 
and NUREG-U001, evaluatei the UCRUR program In four 
phases: 

o- Evaluation of program plan report 
o Possible scheduled site visit during the review phase 
o Evaluation of the OCROR sumary report, including 

pre-iplementation audit * 
o Verification of implemented changes 

Upon completion of the first two phases of the TVA UCRUR 
on 07/01/85, over 1,700 human engineering concerns (HECs) 
had beep identified that required further assessment as 
to possible redesignation as a human engineering 
discrepancy (HEO).

a. No further corrective action by TVA is 
required at this time. When the NRC 
completes Its ongoinq evaluation of the 
NUN UCRUR, if new issues are identified 
they will be addressed at that time.

73790-11 (10/01/81)

Isues

(N/A)



ATTACHMENT B 
SUMMARY OF ISSUES, FINDINGS, AND CORRECTIVE ACTIONS 

FOR SUBCATEGORY 20800

REVISION NUMBER: 3 
Page 8-17 of 18

Findings Corrective Actions

Element 206.? - MBN (Continued)

b. Had the NRC conducted a thorough review 
of the Matts Bar desiqn (which could 
have identified similar concerns), 
it would have been placed in an 
pbarrassinq situation havin 
previously authorized operating 
licenses to Sequoyea Units 1 ind 2 
(which have basically identical 
control rooms) in September 1980 and 
Septeuwer 1981, respectively.

b. The preliminary assessment for watts Bar conducted by the 
NRC. as reported in the SER, was based to a larqe extent 
on the U21/0 NRC-sponsored ESSEX review at Sequoyah 
unit 1. Siqnificant items requiring lmmediate attention 
derived from this review were also applied to watts Bar, 
because the control rooms for these two plants are 
basically identical. However. TWA continued the w6N 
preliminary control room assessment by conducting design 
studies, task analyses, and site visits. The site visits 
Included walk-throuqhs of operating instructions and 
interviews with operators at the plant and instructors at 
the simulator. Sequoyah is subject to the same detailed 
control room design review program as the one at watts 
Bar, which is being conducted under a TVA generic program 
plan monitored by the NRC. The OCRUR efforts at the two 
sites are independent of each other, however. Thus, the 
MNC's earlier control room review was never Intended to 
constitute its final review of human factors engineering 
at wNM.  

In a special SALP report on watts Bar (dated 03/26/85) 
for the period from 03/01/64 through 12/31/84. the NRC 
noted that *appropriate attention was not paid (by TVA] 
to control room human factors cpncerns to ensure thAt all 
Instances of concerns were identified and correcte ." 
These concerns were related to modifications required by 
Appendix 0 to the Ub/82 jER. As a result of NRC findings 
at wIN, the NRC expressed concern in 11/q4 that a serious 
deficiency existed in the management and organization of 
the TVA |leneric] control review team. However, TVA 
views Appendix U modifications as separate from the 
detailed control room design review.
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Elemeat A(.2 - MN (Contmeed) (

c. The WC wll not, as of early 19S, 
reevaluate its oriqinal watts Bar 
control rooa review ae revise Its 
SER in wSich It approved the control 
roo desigl fully aware of TVA's 
subsequent flndliqs.

c. The •C is on record (SER 18.2) that It will conduct 
confirmatory audits to verify that actions have been 
implemented to correct control room deficiencies noted In 
the Safety Evaluation Report. Results will be reported 
In a supplement to the SER prior to the issuance of an 
operating license. Similarly, the NRC is also comeltted 
to document the results of Its evaluation of TVA'I UCRUR 
in an SER o0 SER supplement.

(N1/A) 

(WA) (M/A)

c. Same as Issue "a."

(N/A) 

BLN 

(N/A)
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