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PART 1.-AGENCY HECORDS RE L E ASE D OR NOT LOC AT ED 91 -e ! ee

No agency records sutyect to the request have been located,

. No additional agency records subject to the request have beers ivcated.

Requested records are awa4ble th'ough anot er pubbe datribution peog'as See Comments section. ;h

bAgency records subject to the request that are identified in Append.nles) __ ere aereah a.asata 'cr pubhc intpection and copung at the:
X NRC Pubhc Document Rrom. 2120 L Street, N.W., Washington DC

Agency records subject to the reovest that are identified in AppenWa{es) RE are be+ng made avaJabte for putAc inspection and copying
X at the NRC Public Document Room. 2120 L Street. N.W., Washington, DC, in a folder under this i Oi A we 3

The nonproprietary version of the prov,sMist tFat you arm to ae wt in a Kesone romersation with a member of my staff is now be:ng made asa;!abfe
for pubW inspection and copying at the NRC Puche Document Ro:,m,2120 L Sueet. N W, L 'raron DC. in a tnider under th $ F 01 A number.

Agency records subject (c, the rn;ont 1".at ce iderin m A,wda est .._ may oe .nspec M a w wp.co at the N RC Loca( Fotihc Documentr

Acum ihntifmd in the Comments wetion.
Enclosed is mformation on how you rnay obtain access to and the chairs for u.pymg records ie:ated a' WC Public Document Rcom,2120 L Street'
N.W., Washk to. n, DC.7 ,

''

X Agency records subject to the ; e yt,nt ce i . closed *

Records subject to th'e request have be referred to anctNr F wa ayntybes) for reiew and direct respunse to you

rees
_ _- - -..- -. .- -

You wdf L'e bi!!cd by the NRC for fees totabng $ ._.

,ikd
_ __

You wd; receive a refund from the NRC in the a nount of $
_-- - r

in view of NRC's response to thrs request, r'o furthe* act.on is teng taken en wp i lener d3W .No
-

P AHT 51. A-lNFORMATlON W(1HHELD F ROM PtJBLiC DISCLOSUHE

Certain information in the recw+sted records is being wWMd fro'n puthe dutowe psmant to me esteoas ricsstec m and for ee reasons stated
in Eart ||,8, C, $nd O. Any released portions et the docu ments for which only part of the record 's bemg a .:%dd are bemg made availab8e for pubhc

2120 L Sneet, N W., WasNng*on, DC m a fcbe' under tu F OI A numNr,|nspection end cOpving in the NRC PubLc Documeni sb n
.- -

COMMENTS .
* Copies of the records identified on enclosed Appendix B are enclosed. The search
for additional records subject to your reouest is continuing. You vill be

. notified upon completion o' this search.
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APPENDIX A (rtk*Ava11 ele)
.

I. NUREG-0737, Clarification of IMI Action Plan Require ents
Prepared by: USNRC, Of fice of Nucicar Reactor Rec,ulation
Date: November, 19E0
Accession No. 8011190215

2. Generic Letter 22-12, Nuclear Power Plant Staff Working Hours
Fron: Eisenhut, D.G.
To: All licensees of operating plants, applicants for an opera * ing
licence, and holders of construction pernits
Date: June 15, 1982
Accession No. 8206160341

3. Generic Letter 92-16, NUREG-0737 Technical Specifications
Fron: Eisenhut, D.G.
To: All Pressurized Power "ccctcr ' w : cm s
Date: Septe ter 20, 1982
Accession No. 8200210027

4. Generic Letter 83 n?, NURF : 07 ? 7 Tochnical Specificatic L
From: Eisenhut, D.G.
Tc: 10 1 Boiling Water Reactor Licennees
Date: January 10, 1983
Accession No. 8301110134

5. Generic Letter 83-14, Definition of "Ecy :*aints .ance 70: sonnel,"
(Clarification of Generic Letter 82-12)
Fron: Zisenhut, D.G.
To: All licensees of operating plants, applicants for an operating
license, and holders of construction permits
Date: March 7, 1983
Accession No. 8303040005

6 NUREG/CR-4248 Recommendations for NRC Fe l i c;. on Shift Scheduling
and Ovettime at Nuclear Power Plants
Prepared By: Lewis, P.M fcr US::RC
Dato: July, 1985
Accession No. 8508090710

/. NRC Inspection R? port Nos. 50-206, 50-361. 50-302
From: Chaffee, A.E.
To: Ray, H.B.
Date: February 5, 1990
Accessicn No. 9002260578

8. Diagnostic Evaluation Team Report for Zion Nuclear Pcwer Station
From: Taylor, J.M.
To: O ' Connor , J .J .

Date: Septenber 4, 1990
Accession Nc. 91100S0409
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x

.jy 9. URC Inspection Report No. ' 50-4 5 6/90-02 0 ( DRP)
-{ From: Grcenran, E.G.

To: Rer]. C.'

Date: October 23, 1990
Accession lio. 9010310108

10 .- NRC Inspection Report Nos. 50-237/9C-34 and 50-328/90-34
From: Wilson, B.A
To: Kingsley, O.D.
Date: November 16, 1990
Accession No. 9011280037

11. Human Factors Study Report - Braid. cod 1
From: Rosenthal, J.E
To: Novah, T.M.
Date: January 23, 1991
Accccsic: Nc. 9101280116

I2. NRC_ Inspection Report Nos. 50- 4 8 3 / 9 0 0 21 ( DRP)
from: Knop R.C.
To: Schnell, D.F.
Date: February, 7 1991
Accession No. 9102220016

13. Letter: Operator Work Schedules at the Joseph M. Farl y ' COlear<

Plan', Units 1 and 2c
From: Varga S.A.
To:-Hairston, W.G.
Date: May 24, 1991
Accessior. No. 9106040140
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APPENDIX D

RECORDS MAINTAINED IN Ti!E PDR UNDER Tile ADOVE REQUEST NUMBER

HUMBER DATE DESCRIPTION

1. 11/7/90 Memo for Edvard G. Greenman, from

Jack W. Roe: subject: " Assessment
of Overtime at Zion Nuclear Power
Station, Units 1 and_2," (28 pgc. ) .

_

|

2, 5/2/91 Memo for Carl H. Berlinger, from
Jared S. Wermlel, subject:
"Propoced Information Notice on
Nuclear Plant Staff Working Hours,"
(4 pgs.).
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APPENDIX C

COPYRIGHTED DOCUMENT BEING'PLACED AT THE PDR

.HUMBER DATE DESCRIPTION

1. 12/10/91 Letter to David Desaulniers.from
.t a me s iv. Maccoun, transmitting an
EPRI Report NP6748, ' Control Room
Operator Alertness and Performance
in Nuclear Power Plante,*-(213 pgs. ) .
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'' 8{ p yf, UNITE D STATES
,#c/' 4 NUCLEAR REGULATORY COMMISSION

4 f5
' u s m etoN.o.c,ao m/

k .w. ..h. NOV 071930
.

HEMORANDUM FOR: Edward G. Greenman, Director
Division of Reactor Projects, Region !!!

FROP: Jack W. Roe, Director
Division of Licensee Performance

ano Quality Evaluation, NRR

SUBJECT: ASSESSMENT OF OVERTIME AT ZION NUCLEAR POWER STAT 10f4,'

Utm S 1 AND 2

worked by personnel at Zion Nuclear Puwer Statica (Zion) port assessing overtime
Enclosed for your information and use is the NRR/DLPQ re

, Units 1 and 2. His
assessment was undertaken in respense to concerns for increased probability of
personnel error resulting from cumulative fatigue effects. iiigh amounts of
overtime were previously noted by Region 111 inspectors and documented in a
Diagnostic Evaluation Team (DET) report (August 1990). The concern for
personnel errors resulting from cumulative fatigue effects was based upon both
the high amounts of overtime and the unusual duration of the overtime
schedules; personnel at Zion have been working on an outage schedule for most
of the period from September 1953 to September 1990.

( The specific objectives of the overtime assessment were (1) to review the
amount of overtime worked by plant per,onnel with respect to the potential for

( -- personnel errors, and (2) to identify the factors contributing to the excessive
amounts of overtime. The review was conducted onsite during the week of
September 10 to 14, 1990, by two members of the Human Factors Assessment Branch
(LHFB),NRR. These NRC staff members received support from a member of the
resident inspection staff at Zion. Inspection activities focused on overtime
worked during the period of September 1989 to September 1990 because of the
extensive use of outage schedules.

The KRC team performed the following three-part examination of overtime in
the operations, maintenance health physics, and chemistry departrents: (1)a
significant number of the plant staff and management were interviewed. The

,

interview fccused on their experiences and observations concerning overtime,
fatigue-related errors and the reasons that personnel had worked excessive
amounts of overtime; (2) documentation of the licensee's policies and practices
concerning the control of overtime was reviewed; and (3) events and general
operating experience at Zion during 1989 and 1990 were examined with respect to
the overtime worked by the personnel involved in the event (i.e., the team
identified events involving human performance and reviewed the schedules worked
by the individuals involved in these events for the 28 days before the event).

The tens examined 4B events and concluded that the data was not sufficient
to determine if personnel errors occurred or increased in frequency because of
the effects of cumulative fatigue. However, the team did confirm observations

.made by the regional staff and the DET that plant personnel had worked excessive
amounts of overtime. Within the departments examined, individuals in the \

\
p
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followinD positions worked the most overtime: nuclear station operators; J

equipment operators and attendants; auxiliary operatcrs; and radiation ;

protection technicians. In over 60 instances, individuals in the operations ;

departnent worked more than 90 hcurs in a week, and regularly exceeded the
!

working hour guidelines transmitted in Generic Letter 82-12, " Nuclear Power i

Plant Staff Working Hours," and contained in Zion's administrative preer.dures.

In addition, the tear identified numerous deviations f rom Zion's administrative |

procedure for contro11irg working hours with respect to the approval, tracking,
and reporting of overtime. 1hese deviations may be violations of 10 CfR 26.20,
which requires licensees to establish and implement policy and procedures that
address, among other factors, fatigue, so that there is reasonable _essurance
that nuclear power plant aersonnel are not impaired in their ability to safely
and competently perform t1eir duties.

Research on extended working hours suggests that the perfornance of individuals
working such hours can be expected to degrade. Because individuals in these
positions routinely perform saktp ''ted duties and may be required to ,

. respond to a plant emergency, the p ,1ce of allowing such excesses in overtime :
cannot be considered prudent with mpect to protecting public heelth and ,

'
safety. Fatigue can degrade an operator's ebility to rapidly process the
cor. plex pattern of information that is presented in an offnormal plant
condition. Consequently, the ability to respond in a timely fashion may be
jeopardized and errors in responding are rore likely to occur as a result of( lapses in short-term memory.

The team identified the following root causes for the amount of overtime that
had been worked:

(1)Outagesenedulingwasunrealisticwithrespecttomeeting
the-intent of the guidelines (i.e., to prevent situations where
fatigue could reduce the ability of operating personnel to keep the
reactor in a safe condi> ion) transmitted in Generic Letter 82-12 and
contained in Zion's administrative procedures for the control of
overtime;

(2) Positions were staffed at minimal levels because of
inadequate forecasting and support of personnel needs; and

(3) Collective bargaining agreements that:
(a) allowed individuals to volunteer for excessive amounts of

overtime; and
(b) required the. licensee to make overtime available to

union members in excess of the overtime worked by
contract personnel performing similar duties.

The team also identified the following f actors that contributed to improper
control of overtime:- (1) inadequate work planning resulting in inefficient use
of. man-hours; and (2) insufficient ability to track overtime and identify
deviations. The enclosure provides the detailed results of the staff's review.
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'The licensee's management has verbally.comitted to strict compliance with
Generic Letter 82-12 guidelines,-as-defined in Zion administrative procedure

-

. ZAP.09 -and plans to increase resources and irprove work planning to alleviate
However, it should be noted that

the need for excessive' amounts of overtime.
the tearn bed a concern regarding the adequacy of the licenste's staffing plan
with respect to ineeting the objective of the guidelines transmitted in Ger.eric
Letter 8212, which is to have operating personnel work a nominal 40-huur

Son,e members of managenent also statedworkweek een either unit is operating.
that the practice of exceeding the NRC guidelines will be discontinued,
regardless of plant conditions. The DLPQ staff supports contiriutd close
monitoring of overtime at Zion by the resident staff to ensure that the
licensee fulfills its comitments.
We propose that the region monitor the licensee's progress in the following
areas:

(1) control' of overtime in accordance with the NRC policy statement,
specifically implementation of Zicr. administrative
procedure ZAP.09;

(2) improvements in work planning; and
(3) increases in appropriate p1bnt staff.

If you have any ouestions, please do not hesitate to cuntact me at FTS
492 1C04, or Jared S. Wermiel, Chief, Human Factors Assessment Branch, at FTS
492-0160.

$

Jack W. Roe, Director
Division of Licensee Perfomance

and Quality Evaluation, NRR

: Enclosure: As stated
. Distribution
ERussell JRoe CThui. a WShafer HFarber

JSmith ABongiovar.r.i CPatel JWermiel S5hankman

REckenrode TDesaulniers IHerb LHFB/RF Central files
*See previnus concurrences

DFC :LHFB/DLPQ :LHFB/DLPQ* :LHFB/DLPQ* :LHFB/DLPQ* :LHf3/DLPQ* :DLPQ *

.......:................:..............:..............:..............:..............:.........
:Desaulniers:ga :IHerb :SShankman :REckenroce :JWermiel :CThomas

NAME......:...............:..............:..s.........:..............:..............:.........
DATE :10/23/90 :?.0/23/90 :10/23/90 :10/23/90 :10/23/90 :11/06/90

DFC :DLP : : : : :

......:..............:..............:..............:..............:..............:.........
:JRo -: : : : :

NAME......:................:..............:..............:..............:..............:.........
: : : : :

DATE :ll/ h /90
OFFICI AL RECORD COPY Document Name:
ZION OVERTIME ASSESS
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If you have any questions, please do not hesitate to contact ne at FTS
~492 1004, ocJared S. Werniel, Chief Human Factors Astessnient Branch, Et FT5

.

492 0160.

Jack W. Roe, Director
Division of Licensec Performance

and Quality Evaluation, HEP
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ENELOSURE'

^ ASSfiSMENT OF OVEP11ME USE AT ZION NUCLEAR POVEP STA110N,
UNITS 1 AND 2 FOR THE PERIOD

JAhUARY 1989 TO SEPTEMBER 1950

1. BACKGROUND

in mid-1990,the Of fice for Analysis and Evaluation of Operational Data (AE00)
conductcd a diagnostic evaluation of the Zion huclear Power Station, Units 1
and 2 (Zion). The report from this investigation (August 1990) stated that
both licensed and non-licensed operators had worked " excessive" overtime.
These findings confirved prior observations made by the Zion resident
inspection staif, who had been tracking the use of overtime at Zion since
February 1990.

Because of the close succession of the Unit 1 and 2 refueling outages and a
series of unplanned outages for equipment repair, personnel at Zion have been
work 4g on an c See schedule for most of the Septenber 1989 to Septerter 1990
time period. The high amount of overtire worked by individuals at Zion on a

coupled with the extended nature of the Zion outage schedule, was Nweekly basia,,
identified as creating the potential for personnel errors due to cumulative
fatigue effects. In response to these concernG, the staf f conducted an g
assessment of overtime worked by personnel at Zinn. In this assessment, the
team (1) reviewed the amount of overtime worked by plant personnel with respect
to the potential for increased frequency of perscnnel errors, and (2) identified
the f actors contributing to the excessive amounts of overtime.

2. OVERVIEW OF ASSESSMENT ACTIVITIES

During the week of September 10 to 14,1990, two NRR staff merters,
Davio R. Desaulniers and Isabel M. Herb, of the Human Factors Assessment Eranch
(LHFB) were assisted by Ann Marie Ponglevanni of the Zion resident, inspection
staff in conducting the onsite portion of the assessment of overtire.
Inspection activities focused on overtime Sorked between January 1989 ar.d

Because the licensee had frequently used outage schedules ,

Septenbcr 1990. I

since September 1989, the team focused particularly on the last 12 months of

examine overtime use in the operations, maintenance (primary activitie', tothis period. The team performed the following three instrument, electrical,
and methanical), health physics, and chemistry departments:

A significant nurter of plant staff and management was interviewed. Theo
interviews focused on their experiences and observations concerning
overtime, fatigue-related errors, and the reasons that plant personnel had
worked excessive amounts of overtime (see Appendix A for a complete list of*

personsinterviewed);

Documentation of the licensee's policies and practices concerning theo
control of overtime was reviewed. These documents included:
administrative procedures and union agreements, overtime records and
tracking systems, and licensee self-assessments concerning work planning
and overtime control (see Appendix B for a complete listing of documents

.

reviewed);and

- - - - - _ _ _ _ - - _ _ _ - _ _ _ _ _ _ _ _ _ _
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Events and general operating experierce at Zion were examined with respecto
to the overtime worked by the personnel involved in the event. The team ,

iidentified events involving human performance through a review of licensee
event reports (LERS), the licensee's human performan;e evaluation systen
(HPES) reports, and personnel error evaluation prec am (PEEP) reports.
The team reviewed the schedules worked by the indi ! duals involved in
these events for the 28 days before the event.

- The resul's of the asstssment are provided in the following sections:

3. ASSESSMEFT OF-ZION OVEP"HE POLICY
.-

The team reviewed the licensee's administrative procedures for controlling
overtime.and its agreement with the union for work scheduling. These documents
were reviewed with respect to NRC " Policy on factors Causing Fatigue of

-

Operating Fersonnel at Nuclear Plants" (NRC Policy) as transmitted in NRC
Gencric Letter No. 82-12, " Nuclear Power Plant Staff Working Hours." During
1959 and 1990, the licensee changed its administr6tive procedures for
controlling overtime and temporarily revised its agreement with the union for
work scheduling. The specific changes in Zion's overtime procedure ere
discussed herein highlighting the differences from the NRC Policy. The team's
findings _concernirs the licensee's implementation of the procedures to control
overtime are also presented.

_3.1 Zion Administrative Procedure - 0 ' Conduct Of Operations"

Zion Adminie rative Procedure, " Conduct of Operations" (ZAP-0),wasineffect
during 1989 through April 26, 1990. This procedure is consistent with the NRC
Policy with r9spect to the numerical limitations on working hours. However,
the team noted that ZAP-0 was not consistent sith the NRC Policy in that it did
not include all positions held by individuals performing-safety-related duties.
Moreover, ZAP D.was internally inconsistent and did not meet the intent'of the
-NRC Policy. 'The procedure allowed personnel to exceed the guidelines to
compensate for personnel shortages resulting from promotions, resignations, or
extended-illnesses, which conflicts with its stated objective "to maintain an
adequate _ number of personnel . . . such that the use of overtime is not
routinely required to compensate for inadequate staffing" (emphasis added).

3.2- Agreement Between Mangement and the Union for the Unit 21990 Outage
Scheduling

the licensee imed " Outage Schedule of Unit 2 l9'90"On March 12, 1990,
(AttachmentA). This acreement w -een the union and management (local
agreement)establithednewguidei o ?or the scheduling and the assignment of
overtime in the operations depet o,nt, for the duration of the Unit 21990

0 outage.

Before the local agreement was implemented, the " Collective Bargaining
Agreement between comonwealth Edison Company and Local Unions" (1988-1991)g

resulted in some individuals rarely volunteering for overtime while othersi

i
:
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worked overtime wher.ever it was available. If properly iruplemented, the locel
agreement shculd have reduced the individual excesses of overtime which
resulted. However, Zicn management did not tully enforce the maximum working
hour limits available to then in the agreement to reduce individual overtine.
For exenple in the operations department, four instances were identified in
which individuals exceeded 100 hours per week and 16 instances were identifiec
in which individuals exceeded 90 hours per week during the time this agreerent
m s in effect. In 6cdition to excceding the guidelines in the NRC Policy, the
udividuals in these instantes exceeded the objectives stated in the agreer,ent,
'a maximum of 72 hours, with an anticipated absolute maximum of 84 hours per
week."

3.3 Zion Administrative Procedure - 09 *0vertime Guidelines"
J

In an August 4, 1989 inspection report, the NRC staff expressed a concern that
the Conconwealth Edison Company (CECO) did nct appest to have sufficient
neasures in place to ensure that saf tty-related work was not being jeopardized

In response to this ccncern, CECO issued
by personnel working too inany(hours. NOD) QA.13 (December 31,1989) which establishedNuclear Operations Directive
guidelines for working overtime at the utility's nuclear stations.
Accordingly, the licensee developed Zion Administrative Procedure (ZAP) - 09,
" Overtime Guidelines.*

3.3.1 Implementation of ZAP-09

(' ZAP-09 expanded the scope of the overtime guidelines, as previously defined in
ZAF-0, to include specific positions within the health physics, chemistry, and
maintenance depart;ents, contracted personnel performing safety-related work,
andadditionalpositionswithintheoper6tionsdepartnent(Ap(endixCprovides
a complete listing of positions to which the guidelines apply.. To the extent
that ZAP-09 has identified nrsonnel perfonning safety-related duties the
scope of applicability of tie procedure is consistent with the NRC Folicy.

The team found the ZAP 09 limits on working hours were consistert with the NRC
Policy guidelines. However, the licensee failed to control overtime to the
limits stated in the procedure. Although ZAPJ7 became effective on April 26,
1990, working hours were not maintained within TAP-09 guidelines during the
Unit 2 1990 outage (March 21 to August 30,1990). Instead, the licensee
continued to use the local union /managemw. agreement, which permitted an
absolute maximum of 84 hours p?r week, as the basis for work scheduling and the
control of overti:ne.

During interviews with Zion management, the team discove.ed that the licensee
had decided to adhere to the local preement, as opposed to ZAP-09, partly
because it believed that the local greement previded an absolute maximum lioit
on overtime, whicn could be legally enforce 6 in the context of labor law. In
contrast ZAP a9 was perceived as a C:ndeline that was not legally defensible
as a maximum 'in11t on overtime. -However, review of the overtime rscords showed
that the 11c4 ree failed to use this ' legal' agreement to maintain working
hour * hlow ths 64-hour per week limit it established,

r
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3.3.2 1pproval of Deviations from 2AF 09

Sectiot,2 of 2AP 09, ' Approval of Guideline Deviations,* is consistent with the
NRC Policy with respect to approval of overtime. However, the licensee failed
to (L11y irrplement the approval procedures. Furtherrore, the licensee erproved
overtime despite written corcunication from the scheduler suggesting concern
about decreasing personnel ef fectiveness as a result of the overtime
requirements.

Review of o,ertirne authorizations from April 29,1990, to August 12, 1990,
revealed that the licensee transgement did not normally complete the

This f ailure to obtain pre-authorization occurredpre-authorization forms.
during a period when deviations regularly occurred and, consequently, could
have been anticipated. Furthermore, the licensee management did not corplete
post authorizetion forms for overtime deviations for several dates and did not
consistently complete these forms in a timely fashion.

The team identified a specific concern regarding three neks of overtime that
were pre approved, despite the following statement shown on the pre authorization
form *! can no longer (in good faith) st6te that personnel effectiveness or
attitude will not be af fected by overtirne requirements." This staterrent was
signed by the scheduler, the assistant superintendent of operations, and the

Zion managerent, cognizant of the overtimeproduction superintendent.
authorizations, indicated that they had extenced and riodified the outage in

Nevertheless, the failure to adhere to theresponse to these concerns.
procedure and approve overtirre, despite the scheduler's concern regarding( personnel effectiveness, cannot be considered prudent with respect to ensuring
pubite health and safety.

3.3.3 Trscking of Deviations

The tracking of deviations from ZAP-09 is not consistent across departinents,
for example, operations departinent deviations from ZAP-09 9uidelines were
compiled on a weekly basis. This system, however, did not use a seven-day
rolling schedule. 2AP-09 states that individuals should not be permitted to
work more than 16 hours in ay 24-hour period, 24 hours in Jan 48-hour period,

7-day period. The practice of tracking deviations on aor 72 hours in Jancalendar week basis f ails ~ to identify instances in which the guidelines are
exceeded when the 24-hour, 48-hour, or 7-day periods are divided across 2
calendar weeks.

The radiation protection and chemistry departments recently implemented a
computer-based tracking system that included a rolling seven-day schedule for
identifying deviations. Conversely, the maintenance de sartments had not yet
instituted any formal tracking systems at the time of tie inspection, although
Zion's quality assurance department had noted in April and June 1990 that the
maintenance de>artments were deficient in their ability to track overtime
according to tie ZAP-09 procedure.

3.3.4 Reportin; of Deviations

2AP-09 requires that a semiannual report be submitted to the Vice-President,
l' PressurizedWaterReactor(PWR) Operations. The * cam examir.ed an August 2,

|
,
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1990, nemorandum to the Vice tresident, FWR Operatior.s, cornuricating deviations
in the operations department during the period from January 1,1990, to July 1 Y
1990. Although the memorandum referenced ZAF 09, the reporting requirerents of

The memorandum did not report deviations accoroing to ;

2AP-09 were not applied. '

approval status (e.g., before thc fact, after the fact, or not approved).
ZAP-09 does not require a semi-annual report for rediation protection or
chenistry technicians unless the duty technician positions exceeded the

This practice is a concern to the extent that manageraent believesguidelines.
deviations have not occurred only because e report was not filed.

3.3.5 totential Violation

The team believes that the numerous deviations from Zion administrativt
procedures with respect to approval, tracking and reporting of overtime as
noted above, may constitute violations of 10 CFR 26.20 which requires the
licensee to establish and imlement policy and procedures that address among
other f actors, f atigue, so t1st there is reasonable assurance that nuclear
powcr plant personnel are not impaired in their ability to safely and
competently perform ineir duties.

'

.

4 ANALYSIS OF ZION PERSONNEL OVERTJME

4.1 Lescription of Overtime by Departnent

( The team examined the average nuriber of hours worku per pay period for each
position in the departments covered by ZAP-09. This review of overtime data'

revealed that several depLrtments had exceeded the NRC folicy guidelines. The
excessive overtime occurred primarily in the unit outages throughout the
September 1989 to August 1990 time period. Consequertly, the team examined
levels of overtime according to plant conditions. Figures 1 through 7 provide
the results of these analyses, as discussed in the following sections:

4.1.1 Operations
.

and 3 show the average hours worked >er pay period (14 days) by
Figures 1, 2, ions in the operations department. Tie graphs in these figuresvarious posit
reveal that shif t supervisors, nuclear station operators, equipment operators,
and equipment attendants began working significantly more hours when the units
were in outage. However, the shift control room engineers and the shift
engineers maintained a nominal 40-hour workweek, regardless of plant
conditions.

For the pay periods from March through June of 1990, nuclear station operators
averaged over 125 hours worked every two weeks (figure 2), and non-Itcensed
operations personnel averaged at least 130 hours every two weeks (rigure 3).
The continuous nature of these long workdays raises a concern that the risk of

-human errur may have increased because of the cumulative effects of fatigue.

The peck averages for the bargaining unit employees were also of particular
concern, because the averages were high enough to suggest that individuals
approached or exceeded the guidelines of the NRC Policy, further investigationi

revealed that several employees had exceeded the guideline of 72 hours worked

..- .- . . .-._ . - . - - .
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in a 7-day period. The team expresstd concern atout the follwing datt for the
period from Septerber 1989 to August 1990: in 44 instances, personnel wer6ed
over 90 hours in one week, and in 17 additional instances, personnel worked 100
or more hours in one week. The team also identified 5 instances in which
individuals worked 200 or more hours in two weeks, and 5 additional instances in .

'

which individuals worked between 284 hours and 297 hours in a 3-week period.

4.1.2 Radiation Protection and Chemistry

persornt1 in the radiation protection and chemistry technician >csitions
experienced an increase in workload during the outage periods aut the overtime
worked by radiation protection technicians was particularly hlgh (Figure 4).
During the 10th pay period of 1990, for exanple, 23 technicians worked an
average of 150 hours in 14 days. With respect to the long term effects of
continuous overtime, the radiation protection techniciant continued to work
excessive hours during both major outage periods. Individuals often worked 10
to 12 hours a day, 7 days a week for extended periods of time. From September
through tiovember of 1989, and from March through Hey of 1990, these technicians
maintained work schedules of 130 or more hours worked every 2 weeks for 8 weeks
and 12 weeks, respectively. However, not all personnel in these departments
performed safety-related work. Following implementation of ZAP-09 on April 26,
1990, a ' duty technician'' was assigned to each shift to be responsible for
safety-related dutia. Each day, work schedules were reviewed to identify
individuals that would ovalify to work as the duty technician.

4.1.3 Mechanical Maintenance

Hechanical maintenance supervisors, A-men, and B-men all increased their
overtimehoursduringtheoutages(Figure 5). The plot for the senior mechanic
represents one employee, and thus exhibits more extreme fluctuations. The two
major peaks in Figure 5 show averages of 130 to 140 hours per pay period.

4.1.4 Instrumen'. 'Ma int ena nce

Although overtime for aersonnel in instn. ment maintenance (Figure 6) increased
significantly during tie outages, the average number of hours, even during peak
workload periods, remained at or less than 130 per pay period.

4.1.5 Electrical Maintenance

I!1ectrical maintenance personnel (Figure 7) experienced an increase in workload
during outages. During the first major outage (September through December of
1989), electrical maintenance supervisors worked an average of 120 to 140 b?urs
every two weeks, and these sane employees worked an average of 120 to 130 hours
every two weeks during most of the second major outage (February through
August,-1990). Other electrical maintenance personnel also worked more
overtime during these two . time periods, although the difference was not as
significant.

4.1.6 Summary of Overtime by Department

The significant quantities of overtime worked by the personnel in these
departments indicate that Zion may be particularly vulnerable to human

p
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performance decrements. The team was particularly concerned about the
|

. .

Informationunusually high amounts of overtime in the operations departn.ent.
concerning it.dividual excesses in overtime was r.ut readily evailable from other

Consequently, the team did not evalu6te the frequency of thesedepartments.
occurrences.

Studies indicate that individuals who vary from a nurnal 8-hour wortday/40-tcur
workweek suffer from degraded cognitive and motor skills (see ' Applicable
Research,"Section4.4). Fersonnel werking excessive overtime may succusfully
perforn, routine tasks even when less alert, thus not revealing reduced
abilities. Pcwever, such personnel may find that thMr ability to respond
quickly to an emergency situation is significantly affected.

4.2 Relationship between personnel Errors and Overtine

The team revitwtd work schttules of personnel involvec in plant events to
identify instances in which fatigue may have contributed to degraded

The team reviewed plant events involving human performanceperfornance.
inclueed in liter.see event reports (LERs), human performance evaluation system 4

(HPES) reports,andpersonnelerrorevaluationproCram(PEEP)reportsand
examined the applicable personnel overtime records.

4.2.1 Findings

Thirty LERs. 12 HPES reports, and 6 PEEP reports were reviewed, but there was
k insufficient data to detemine a direct link between hours worked and the errors

made by the personnel involved.

4.3 conclusions Regarding Overtime Use and Personnel Errors

Individuals in the operations department frequently exceeded the working hour
According to the policy, personnel perfurraingguidelines of the NRC policy.

safety-related work should not work more than 72 hours in any 7-day pericd.
Overtime data were not readily available for individuals from other departnents
to detemine similar circumstances.

In general, the team found that there was insuf ficient data to determine if Theovertime practices at Zion resulted in safety-related errors at the plant.
data available did not support a sufficient analysis to determine causal
relationships between work scheduling and human errors. Reporting procedures,

particularly for LERs, are not sensitive to concerns of perfomance decrementHowever, research on extended working hours (see Section 4.4)due to fatigue.
indicates that that amount of overtime worked by personnel at Zion is a concern
because it may degrade their ability to perform routine safety-related duties.

-

More importantly, fatigue may degrade an operator's ability to rapidly process
the complex pattern of infomation that is presented in an offnormal plant

Consequently, the 3bility to respond in a timely fashion r.ay becondition.
jeopardized, and errors in responding are more likely to occur as a result of
lapses in short-tem memory.

In the review of Zion's internal assessments, the team discovered inadequaciesF in the licensee's evaluation and reporting of these events with respect to the
potential for fatigue to have been a contributing factor. HPES reports in

_ . - _, _ _. _. ___ - ___ _ .- .
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.c, m individuals involved had been working overtime did not reflect the
Several of the HPES reports involved personnel whose overtire# e, schedules.

.he days or weeks leading to the event had exceeded the guidelines of thep ;

A policy. However, as a rule, the report either designated the work:

L^ scheduling section "Not Applicable" or omitted the section entirely.

The staff's review also revea hd weaknesses ir. the licensee's currentThe licensee had difficulty it providingcapabilities to track overtime. Thccumulative sum 6 ries of overtime in departments otFer than operations.
unavailability of these records at the site indicates that management contirres
to leck the tools necessary to adequately control overtime. ,,

4.4 Applicable Resu rch,

The ancunt of overtire worked by personnel at Zion exceeds amounts at which
research indicates human performance begins to degrade. Studies on the effects
of overtirne have found that human performance degrades as the nuinber of huurs

Significant decrements in both cognitive and motorworked ir a day increases.
skills occur with a departure from the E-hour workday /40-hour workweek.

The ability toAlertriess declines af ter increasing shif t length by 50 percent.
sustain one's attention declines with increasing fatigue, as does short-term

Performance on tasks which require sets of rules to be applied, such
,

memory.
as diagnostic tasks, een be expected to degrade.

Because the majority of the research literature focuses on studying the effects
( of merely compressing the work schedule (i.e., working longer hours and having

a shorter workweek), the results of these studies are a conservative estimate
%

At Zionof the effects of the Zion work schedules on human performance.
the workdays were frequtotly increased in length without the benefit of
shortuning the workweek.

An analysis of work schedules by seven experts in chronobiology, fatigue, and
shift scheduling, indicated that schedules similar to those observed at Zion
were " unsatisfactory" with respect to maintaining performance over a period of
more than four weeks. Furthermore, the literature suggests that 70 hours of
overtime every two weeks may actually double human error rates. Figures 1
through 7 reveal that Zion personnel frequently worked 20 to 50 hours of
overtime in a two-week period.

In a study investigating Swedish nuclear power plant operators, it was found
that nany of those involved in an incident had worked a considerable amount of

Studies have shown that fatigue due to long work hours ororior overtirne.
1tghly concentrated work results in less attention to certain types of sigt.als:
people develop their own subjective standards of what is important, and as they
become more fatigued, they ignore inore signals. Frequently, workers may not

,

even be-aware that their performance is impaired. In a study specific to the
nuclear industry, control-room operator alertness was examined on an " alertness
continuum", with one end representing focused wakefulness, and the other end
representing the soint of slee A well-rested individual can usually
nove rapidly (witsin seconds) p onset.to more alert and vigilant stages from lower,

In contrast, a tired (sleep-deprived) individual would have the, stages.
tendency to drif t back to the lower end of the continuum in a few minutes.,

According to expert opinion, the transition to full alertness and peak ability|
E

L.
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to cognitively process inforretion, such as the deternir.ation of the precise
reaning of an alarm sigrel and necessery correcthe actions, r.ay require
minutts rather than seconds.

Althcugh the team did not identify specific events at Zion that clearly
resulted from personrel fatigue, nurercus studies have indicated that the types
of tasks perfurutd at nuclear power plants are susceptible to fatigue-relatec
degradation. Not rulizing that their ewn performence has been degraded,
fatigued workers may become less effective in their tasis. The evidence found
in tte literature suggests that, at the very least, the potential for huren
error at Zion has increased with the increase in the overtir4 worked by the
individuals.

5. PERSONNEL PEFCEPTIONS Of OVERT 1HE AND PERFORM 4fE

The team interviewed several individuals from each departnent in which uertire
was beir,p assessed. The team selected individr representing a range of-

resporsittlities and position (e.g., technicians, operators, supervisors,and
schedulers) within each dcpartment. In the interviews, the tear. collected the
experiences and observations of Zion personnel concerning the effect of outage
work schedules on personnel performance.

5.1 Zion Staff's Perceptions Regarding ratigue and Errors

( Hone of the individuals interviewed indicated that they knew of an error that
was directly attributable to fatigue. Herbers of Zion's quality control andA

quality assurance departrients indicated that they had not observed errors that
appeared to be fatigee-related. There were only a few cases reported of
difficulty staying awake on the job or when driving hcce.

The u.ajority of those interviewed did not believe that fatigue has had a
significant effect on perfornance. However, many of the staff indicated that
while the schedules had resulted in fatigued workers, the workers "do not
allow" fatigue to affect their performance, or 'the procedures and vtrifications
do not allow us to make a mistake." In contrast, several individuals expressed
concern about the amount of overtime that was being Ccrked in the operations
department and indicated that "some people do not knew their own limits."

5.2 Zion Staff's Observat'ons Regarding Overtime and fatigue

Plant personnel observed tha': fatigue had affected personalities or attitudes
rather than performance. The interviewees believed that the overtime had
strained interactions between the operations and instrument maintenance
departments. Worker 1 were described as becoming more irritable, and instances
of strained relatiorghips at bone were reported. Several interviewees noted a
decline in worker morale as v.e outage progressed.

In general, there was a consensus that " forced" overtime was the most difficult
to work, particularly when the overtime was required on the 11 pm to 7 am

long working hours by preparing themselves (e.g., resting)ple coped with the
shift. This view was consistent with the opinion that peo

: for it. When
" forced" to work overtine without much advance notice, individuals did not have
tire to prepare.
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The desire to work overtime varied considerably betweer, individuals. One
individual indicated that working over 100 hours in a week was "no problen" and
wished for rore available overtime hours. However, the majority of the people
interviewic' expressed that they were tired of working the overtime. This
disparity in the workerr' attitudes toward working overtirne enabled individuals
'o accumul6te excessive overtiric as a result of consistently volunteering to
work hours that others had refused.

6. ASSESSMENT Of FACTORS CONTRIBUTING TO EXCES$1YE OVERT 1HE

in addition to expressing the concerns presented in Section 3.3.4 pertaining to
the inadequacits in the overtime tracking capabilities at Zion, the teen mede
the following observations and conclusions reg 6tding the factors contributing
to the excessive use of overtime. These findings are based u>on interviews
with members of Zion's tunagement and staff, and reviews of tie ifcensee's
procedures, pr6ctices, and self assessments concerning work schedulint.

6.1 Staffing

The tear and members of Zion management identified a lack of adequete staffing
as une of the primary contributors to the use of overtime. Members of the
chemistry and radiatior, protection departpents indicated that they were
understaffed, but the lack of qualified personnel was must evident in the
operations department. Recert shortaget in licensed positions were in part
attributed to cancellation of a license class several years ago and the( subsequent postponement of a class in progress, which resulted in high attrition%
in the class.

Many of the individuals interviewed, including r, embers of Zion's management,
perceived that the minimal staffing levels in first line management positions
had resulted from failure of the corporate renagement to approve requested
increases in staffing. Interviewees believed the corporate management had
' set" staffing levels according to a corporate assessment of staffing needs.
Some interviewees believed that the corporate assessment had relied too heavily
on historical data and had underestimated inadequate future workloads and
staffing needs. Other interviewees stated that low staffing levels resulted
from austerity measures imposed by the corporate management.

Interviewees were also critical of hiring ar.d training practices, indicating
that there was a failure to adequately consider attrition in classes and
reductions in deportment staffs because of reassignments, promotions, and

The team has similar concerns for the licensee's current plansresignations.
to address >ersor.nel shortages in the operations department and racet the the
intent of tie NRC Policy which is to have operating persmnel work a 40. hour
workweek when either unit is operating. The Itcensee has based staffing
projections for January 1992 on a plan that does not adequately address
attrition in training programs and the =1oss of personnel to other departments.
Interviewees stated that Zion ranageraent wants to encourage nuclear station
operators _ (N50s) to enter supervisory positions. However, the staffing plan
does not address this source of attrition in the NSO position.

_ ___ -_ . _ , _ _ . _ _ _ -. , __ _
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6.2 Plant Availability Goals

Several interviewees stated that Zior. Fas a goal of limiting each scheduled
outagt to a period of 70 days. The MC Policy recognizes that outages result
in an increased necd f or overtimt. However the overtire worked during the
refueling outages for Unit 1 in 1989 at,d Unit 2 in 1990 is indicative that the
schedules were unrealistic with respect to meeting the intent of the hU Policy
and Zion administr6tive procedures. The licensee has allowed numerous
deviations from its procedures for overtime control.

6.3 Collective Dargaining Agreement

The st6ff reviewed the collective bargaining agreement (19EC 1991) betnen CECO
and local unions of the International Brotherhcod of Electrical Workers and
conducted interviews with plant staff. As a result, the staff concluded that
Zion's adherence to the union agreement resulted in some of the observed
excesses in overtime.

The agreement to make overtime available on the basis of the cumulative
overtime list enabled individuals to worked excessive amounts of overtime.
Interviewees also stated that the union agreement required the licensee to make
overtime available to union members in excess of the overtime worked by
contract personnel performing similar duties. Finally, some of the overtime
worked by radiation protection personnel resulted fror a union agreewnt
requiring that only union technicians act as tinckeepers for union em>1oyees.( This requirement eliminated the possibility of reducing the overtime burden by
distributing some of the workload among non-union contract personnel.

6.4 Work Planning

Many intervinees made complaints concerning work >1anning. There was a
consensus among the employees interviewed that muc1 of the overtime was
unnecessary or unproductive because of inadequate work planning. Intervienes

-commonly cited a lack of coorbination among work groups which resulted in
individuals waiting for parts, equipment, or personnel support. Interviewees
reported that operations personnel commonly worked overtime to support tests
that were delayed excessively or not perfortned. Sorne individuals indicated
thatschedulingwasnotreceivingadequatesupport(e.q.,personneldidnot
receive advance notice of jobs to be scheduled and vort groups did not commit
tomeetscheduledobjectives).

The licensee has identified the need to improve daily work planning and has
instituted programs to address this issue. In addition, members of the
licensee management stated that they are attempting to improve outage
tcheduling.. The licensee expanded the department responsible for outage
planning from 1 to over 12 individuals in the past 2 years. The team did not
attemnt to-assess the adequacy of the licensee's efforts to enhance its work
planning activities.

<

i 7.- CONCt.USIONS

The event and overtime information reviewed did not provide sufficient data
to determine if personnel errors occurred or increased in frequency because of
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the effects of curulative fatigue. Hcwner, the team did confirm observetions
by the regional staff and the DET that plant personnel hcd worked excessive
overtine. Within the departments examined, it.dividuels in the following
positions worled the inost overtime: riuclear station operators; equipinent
operators and attendt.nts; and radiation protection techriicians.

In over 60 instenres, individuals in the operations departnent worked more than
90 hours in a week and regularly exceeded the working hour guidelines
transnitted in the NRC Policy and contained in Zion's administrative
procedures. Studies of extended working hours iridicate that the perfornance of
individuals working such hours can be expected to degrade. Because individuals
in these positions perform safety-related duties and may be required to
respond to a plant emergency, the practice of allowing excess overtime cannot
be considered prudent with respect to protecting public health and safety.
Excessive working hours result in operator fatigue and consequently, the
ability to respond appropriately and in a tirnely f ashion is likely to be
degraded.

The tear identified the fc11owing underlying causes for the excesses of
overtime:

(1) Outage scheduling was unrealistic with respect to
maintaining reasonable compliance with the NEC Policy and
administrative procedures for the control of overtime;

/

\ (2) Staffing at minimum levels resulted from inadequate
forecasting and support of personnel needs; and'

(3)Collectivebargainingagreementsthat:
(a) allow individuals to volunteer for excessive arnounts

of overtime; and
(b)requirethelicenseetorakeovertimeavailableto

union members in excess of the overtime worked by
contract personnel performing similar duties.

.

In addition, the team identified the following factors that contribute to the
inadequate control of overtime? (1)inadequateworkplanningresultingin
inefficient use of man-hours, and (2) inadequate ebility to track overtime and
identify deviations.

The licensee management has verbally connitted to strict enforcement of the NRC
Policy in the future and plans to increase staff resources and irnprove work
planning to alleviate the need for excessive amounts of overtime. Some members
of plant management also stated that they intend to maintain levels of overtime
below those stated in the guidelines, regardless of plant conditions. . It is
recormended that the resident staff continue to monitor the extent to which the
licensee management's cornitnents are met, specifically, (1) the control and
trackingofovertimeinaccordancewiththeNRCPolicyandZAP-09,(2) efforts
to improve work and outage planning, and (3) progress in attaining adequate
staffing levels in the operations department,

i
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AFFEND1X A

Panageras,t:
Thoras Joyce Plant Manager
William Kurth Production Superintendent
Feter LeBlond Assistant Superintendent,

Operations
Robert Johnson Assistant Superintendent,

Maintenchce
James LaFor.taine Assistant Superintendent,

Work Planning
Thomas flowers Unit Outage Planner
Eugene Broccolo Perforn,ance Inprovement

Director

Operations:
Ralph Dietz Operating Scheduler
Dr.n Giernoth Unit Supervisor
Jerry Marsh Shif t foremen
John McSorley Nuclear Station Operator
Fred Cook Nuclear Station Operator .

'

Patrick Cornerford Equipment Operator
Lee Danson Equipment Operator- ,

Weyne Gerdes !quipment M t odant.

Chemistry:
Brent Schrtmer Chemistry Supervisor
Rich Winierski Chemistry Technician A
James Cope Chemistry Technician B

Radiation Protection:
Randall Mika HP Services Supervisor -

Michael Finney Rad-Chem Scheduler
(previously)

Robert Pratt Radiation Protection
Scheduler

revin McEvoy Contamination Control
Coordinator

Craig Wepprecht Health Physicist
Oscar Fick Radiation Protection

Technician,

0,0bert Lindquist Radiation Protection
Technician

Maintenance . Electrical:
Ben Higginbottom Electrical Maintenance

Supervisor
John Parker Electrical Maintenance

Supervisor
Mark Rottman - Electrical Maintenance

A-Man

-. . - -



, ,

_ _ - . _ _ . _. _ __ __ .._. . _ __ _-. . _

i

.

Maintenance, Instrument:
David Stachon Instrutrcnt Mair,tenance

Supervis or
Steven Zarter Instruunt Maintenance

Superviser
Michael Brairn Instrument Maintenanct

A-Man
P.obert Cole Instrun nt Maintenance

A-Man

Mainte. nance, Mechanical:
Bernard Radman Mechanical Maintenance ,

Supervisor
Charles Nelson Mechanical M6intenance ..

-

A-Han

Human Performance Evaluation System:
Richard flessner Corporate HPES

'

Coordinator
Dennis Sheehan HPES Coordinator

Quality Prograrrs:
Carl Schultz Quality Control

Supervisor
Thomas Van De Voort Quality Programs

Superinter. dent

(. Annette Dennenberg Quality Programs Operations.

N Group Leader
Donald Felz Quelity Programs

Maintenance Group
Leader

.

J
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A. Zion At.:inistri,tive Procedure - 0 " Conduct of Operations'

E. Zion Administrative Procedure - 09 "Overtir,e Guidelines"

C. 2 ion Licensee Event Reports

D. Zion Deviation Reports

E. Human Perfomance Evaluation System Reports

F. Personnel Error Evaluation Program Reports

G; Quality Frograms Monthly Reports
'

H. -Que.lity Assurance Surveillance Reports

!. Outage Schedule of Unit 2 1990

J. Projected Staffing Levels

K. Collective Bargaining Agreement between Cornonwealth Edison
Cortpany and Local Unions of the International Brotherhood
of Electrical Workers (1988-1991),,,,

L. Diagnostic Evaluation Report for the Zion Nuclear Power
Station. Units I and ? (NRC/AEOD) August,1990

M. NRC Resident Staff Inspection Reports
,

.
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ArpENDIX C |*'

(ApplicaH11ty of 2AF 09)

!

Within.the Operating 06partment:
.

ShiftEngineer(SRO)) i
ShiftSupervisor(SRO
StationControlRoomEngineer(SRO) '

' Nuclear Station Operator (RO)
Equipmer.t Operator A
Equipment Attendant -(only when perfoming safety-related work

|or scheduled as part of the plant's safety shutdown
. response team)'

>

Auxiliary Operator (only when performing- safety-related work
or scheduled as part of the plant's safety shutdown

:responseteam)

When moving fuel or performing core operations:

FuelHandlingSupervisor(SROL)
ShiftSupervisor(SROL)

-Nuclear fuel Handler A i
;

Nuclear Fuel Handler 2=,

b Within the Health' physics Services Department (on each shift):'

Duty.: Radiation protection Technician ,

~Within'the Chemistry Department (on each shif t):
>

Duty. Chemistry Technician

Within the Maintenance Departnent, when performing safety-related work:

Maintenance Supervisor (EM,- IM, MM)
Control System Technician (IM)
SeniorMechanic(EM,MM)
A Mechanic (EM, IM, MM)

?BMechanic(EM,;IH,HM)

Any contracted personnel performing safety-related work
.

$

w
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A Union /Hanagement agreement has been reache6 regarding scheduling for the Unit'

2 outage. Key etteents of this agreement include:

Handatory 12 hour shifts (Optional 4 hrs early or 4 hrs over)-

Possible force to a manimum of 12 hours on first Rtc with 46 hours notice-

RD0s will nave first choice of 0.T. to a KAX of 12 hours per calendar day-

and chosen to cover HIN! HUM SHlfi COVERAGE according to 0.T.11st.

Managements desire is to eliminate, if possible. 16 hour shifts and approach
ccepliance with NRC guidelines. Towards this end, we have established a target
mailmum of 72 hours, with an anticipated absolutt maximum of 84 hours per week.

There will be three shifts per day:

1) Night Shift (1st) hours will be 7 pm to 7 am.
2 NSos,1 A man, and 2 B rren will be allowed 11 pm to 11 am.

2) Day Shift (2nd) hours will be 7 am to 7 pm.
2 NS0s,1 A . nan, and 2 B men will be allowed 3 am to 3 pm.

3) Hiddle Shift (3rd) will be 3 pm to 3 am.
2 HS0s,1 A man, and 2 B men will be allowed 11 am to 11 pm,

4) Hours for personnel during their training week (i.e., not mandatory 125)
will be 7 am to 3 pm. 3 am to 3 pm optional to meet KAXIHUM SHIFT
COVERAGE.

There will be 48 hours notice of forcing of the first RDO, follewing the
Thursday deadline described below.

( If forced for 16 hours, there will be an 11 hour off period until next'

scheduled start time, providing it does not result in another force.

RDos will be requested by Thursday, of the week before schedule's start.

Request for 0.T. starting time chaNe will be for the entire week, i.e., early
or over, as per the shift rules, described above.

Only Shift Supervisors may release employees from 0.T. hours once the schedule
has been posted.

HINIHUH/K4J!HJM Shif t Coverage for terms of the agreement as a follows:

EO AJit.0 A_Et.D

5/8 3/S 8/11

Ih the s ent maximum coverage vould be exceeded the highest person on early or
over 0.T., according to the 0.T. list, would be refused the opportunity to work.

TED HDLDEN RALPH DIETZ PETE LEBLOND

Chief Steward Schedul r Asst. Supt. Operating
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May 2. 1991
,

~

EEMOR ANDUM F OR : Carl .. Berlinger, Chief
Generic Communications dranch
Division of Operational Events Assessment

/ ROM: Jsred S. Wern.ici, Chief
Hun,an f actors Assessment Branch
Division of Licensee Perfortnance

and Quality Ev aluation

SUB JECT: PROPOSED INFORMATION NOTICE ON NUCLEAR PLANT staff WOMING
HOURS

Ine Hurran f actors Assessment Branch has prepared the enclosed draf t inforrhation
notice on control of nuclear plant staf f working hours. This draft was
coordinated with nembers of the Generic Corn:unication Branch.

The staf f Will close Generic Issue No.133, " Update Policy Statement of Plant
Staf f Working Hours." upon issuance of this information notice.

Original signed by

Jared S. Wermiel, Chief
Human factors Assessment Branch
Divisio of Licensee Perfortnance

and Quality Evaluation

Enclosure:
As s t ated

1

CONTACT:
J. Arildsen, LHf B/DLPQ
x21026

DISTRIBUTION: (MEMO FOR CARL H. BERLINGER)
tent-al files CThomas
I.Hf B R// JRoe

t DDesauliners
WSwenson
JWermiel
jar ildsen

* See previous concurrence

OfC : LHf B: DLP Q ~ UlflfiDLPQ :Ci iB DLPQ t 00: PA:NRR : D: PQ: NRR :

......:................:..............:. W ......:.. '/. . . . . . . . : ...........:..........

| NAME :JArildsen:ng iWSwenson :JW miel : as e i

BATE ibbhb1hh[* :bb)b2)h[* hh9[ [fkk9[ hhhh-i :
7,

Off ICI AL RECORD COPY I (q [
pkC j
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UNITED ST ATES'

NUCLEAR REGUL ATORY COMMIS510N
0//lCE & NUCLEAR REACTOR REGULATION .

WASHINGTON, D.C. 20555

(date)
.

NRC Ihf 0RMAT10N NOTICE NO. (number): NVCLEAR PLANT ST A// WORKING
HOURS

Addressees: !

All holders of operating licenses or construction permits for nuclear power
reactors.

Purposp

This information notice is intended to alert oddressees to potential problems
resulting from inadequate controls to prevent situations where f atigue caused
by excessive plant staf f working hours could reduce the mental alertness or
decision making capability of personnel performing saf ety-related duties, it is
espected that recipients will review the information for applicability to their
f acilities and consider actions, as appropriate, to avoid similar problems.
However, suggestions contained in this information notice do not constitute NRC
requirements; therefore..nu specific action or written response is required.

Description of Circumstances: ,

I

On October 4,1990, Braidwood Station Unit i experienced a loss of approximately
620 gallons of. water from the reactor coolant system (RCS) while in cold
shutdown. The Braidwood Station Unit 1 technical staf f was conducting two
residual heat removal (RHR) system surveillances concurrently. Prior to fully
closing an RHR system vent valve in accordance with oee surveillance procedure,
an RHR system isolation valve was opened as identified in the other surv6111ance
procedure. RCS coolant at- 360 psig and 180 'l exited the vent valve, ruptured a
tygon tube line and sprayed two engineers and the equipment attendant who tere
in the vicinity of the vent valve. An NRC Augmented Inspection -Team (AIT)
conducted an onsite review of this event. The Ali reported that f atigue caused
by excessive use of overtime by the technical staff was a main contributor to
this Braidwood event.

An August 1990 NRC Diagnostic Evaluation Team (OET) report doceented high
amounts of overtime for personnel at the-Zion Station. Individuals -in the

!

operations department regularly-exceeded the working hour guidelines indicated
in Generic letter 8212, " Nuclear Power Plant Staff Working Hours," and
contained in Zion's administrative procedures. In -November 1990, neerous
additional deviations from Zion's administrative procedure for controlling'

' working hours with respect to the approval, tracking, and reporting of overtime
were identified by an NRC audit. These deviations occurred during the 1989 and
1990 time frame. Although no operating event or human error could be
specifically related to f atigue caused by excessive overtime, the amount of-
overtime worked csased the NRC. concern regarding the adequacy of the licensee's
staffing. Generic letter 82-12 states that controls established should assure
that, to.the extent practical, personnel are not assigned to shift duties
while in a f atigued condition that could significantly reduce their mental

. - - . - _ . - - - - - - - . -.. . - - -
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- alertness or their dec t:,wn riaking ebility. Enough plant cperating personnel
shou ld b6 employed to maintain adequate shif t coverage without outine heavy

-use-of overtime. The objective is to have operating personnel work a noniinal
40. hour week while the unit is operating.

During the 1989 San Onof re Unit 2 ref ueling outage, Southern California Edison
Company employed an outage shif t schedule policy which required San Onofre Unit
3 operating personnel to work the same outage shif t schedule as Unit 2. San
Onofre Unit 3 was operating in Mode 1 during this time. Similarly, f rom March
through May 1989 Alabama Power Company's Joseph M. /arley Nuclear Plant
established an outage shif t schedule for both Unit I and Unit 2 even though
only one of the two units was in an outage. in these cases plant personnel foe
an operating unit were placed on a site outage schedule, a practice that the
staf f finds to be inconsistent with the intent of the IMI Action Plan, NUREG 0737,
lten I. A.1.3 or Generic- Letter 82-12.

On November 5, .1990, an NRC inspection team completed a review of the Sequoyah
Nuclear Plant records of hours worked for the Operations section for the wen
of October 8,199C. Inspection finding., included 23 instances of inadequate
documentation for exceeding o ertime limits and 5 instances of overtire
authorization prepared after the fact.

In January 1991 NRC inspectors reviewed " time on site" for selected contract
personnel at Callaway Plant Ur:it 1 for the previous ref ueling outage. Two of ,

th?_ contract personnel worked on saf ety related systems and exceeded overtin'e
limits without individual authorizations. However, a blanket authori7ation hao .

been issueo for all of that contractor's personnel engaged in saf ety-related
work. Except durig extended shutdown periods, plant management's authorization
of overtime should be considered on an individual basis. Consistent' with
Generic Letter f 3-14, " Definition of Key Maintenance Personnel,' (Clarificrtion
of Generic letter 82-12)," Callaway has scheduled expansion of procedural
control of staff working hours to include engineers when they are " directing" *

saf ety-related work. .

Discussion of Safety Significance:

The safety of nuclear power plant operations and the assurance of general
public health and saf ety depend on personnel performing their jobs at adequcte
levels. Research on extended working hours indicates that the performance of
individuals can be expected to degrade without adequate rest af ter long periods
of work. f atigue can de?rade an operatcr's ability to rapidly process complex
information such as that presented by offnormal plant conditions, in addition,
the ability to respond in a timely f ashion may be jeopardized.'furthermore,
performance errors. ar_e n. ore likely to occur as'a result of lapses in short term
memory. Because inoividuals performing safety-related duties may be required to
respond ouickly to a plant emergency, plant management. is expected to carefully
exercise its control _over such overtime practices in order to ensure adequate
hunan performance.

Related Generic Comnunications:

1. NRC Generic letter 82-12, " Nuclear Power Plant Staff Working Hours," dated
february 8,1982. -

2.. NRC Generic letter 82-16, "NUREG-0737 Technical Specifications," dated
September 20, 1982.

- . .
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3. NRC Generic Letter 83-02, *NUREG-0737 Technical Specifications," dated
January 10, 1983.

4. fAC Generic Letter 83-14. " Definition of ' Key Maintenance Personnel,'
(Clarification of Generic 1.etter 82-12)," dated March 7,1983. ;

5. N3EG 0737, "TM1 Action Plan," dated October 30, 1980.

This infornation notice requires no specific action or written response. If you
have any questioi, about the information in this notice, please contact the
technical contact listed below or the appropriate NRR project manager.

"Charles E. Rossi, Director
Division of Operational Events Assessment
Office of Nuclear Reactor Regulation

Technical Contact: David Desaulniers, hRR
'

(301) 492-1043

. Jesse Arildsen, NRR
(301) 492-1026 .

Attachment:
1. List of Recently Issued

NRC -Information Notices
f
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