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IN-PROGRESS AUDIT
OF THE
DETAILED CONTROL ROOM DESIGN REVIEWS
FOR .
NORTHERN STATES POWER COMPANY'S
PRAIRIE ISLAND AND MONTICELLO
NUCLEAR GENERATING: PLANTS

This report documents the findings of anm in-progress audit of the Detailed
Control Room Design Reviews: (DCRORs) for Northern States Power Company's
Prairie Island and Monticello Nuclear Generating Plants. The audit was
conducted at: the Prairie Island site from March 6 through March 9, 1984.
The: audit team was comprised of the NRC team leader from the Human Factors
Engineering: Branch, two consultants from Science Applications, Inc. and one
consultant from Comex Corporation. The disciplines of human factors engi-
neering, mechanical engineering, and power plant operations were represented
on the audit team. This report was. prepared by Science Applications, Inc.
with: the aid of input from: Comex Corporation. Comments provided by the NRC
team leader .have: been: integrated. inta the report in order to represent the
consoTidated observations, conclusions and: recommendations of the entire
audit team. A'list of persons present during the audit is included as.
Appendix: A of this report. . -~ -~ . » .

BACKGROUND" T
Licensees: and applicants for operating Ticenses are required to conduct a
DCROR. The:objective is to "improve the ability of nuclear power plant
control room operators to prevent accidents or cope with accidents if they
occur by improving the: information provided to them" (NUREG-066Q, Item I.D).
The need to conduct a DCRDR was confirmed in NUREG-0737 and Supplement 1 to
NUREG-0737. OCRDR requirements in Supplement 1l to NUREG-0737 replaced those
in the earlier documents. Supplement 1 to NUREG-0737 requires each appli-
cant or Ticensee to conduct their DCROR on a schedule negotiated with the
Nuclear Requlatory Commission (NRC). ’

NUREG-0700 describes four phases of the DOCRDR and provides'applicants and
licensees with guidelines for its conduct. The phases are:

1. Planning.
2. Review. :
3. Assessment and Implementation.
4. Reporting..

Criteria for'evaiuatingyeach'phase-are%containediin'NUREG-OSOL“

A Program Plan is to be submitted within two months of the start of the
OCRDR. Consistent with the requirements of Supplement 1 to NUREG-0737, the
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Program'PTﬁn,iS'tO‘describe~how~the'fo]Towing-e]ementSiofithe.DCRDR will be
accomplished: -

1. Establishment. of a qualified multidisciplinary review team.

2. Functiom and task analyses to identify control room operator tasks
- .and: information and control requirements during emergency opera-
tions.

3. - A comparison of display and control requirements with  a control
room: inventory. : -

4. A control room survey to identify deviations from accepted human
factorS'prfncip1es. '

5. Assessment of human engineering discrepancies (HEDs) to determine
which‘HEDs»arefsignificant:and~shou1d:be,corrected“

6. Selection of design improvements.

7. ,Veniffcationfthat:seJectgdigesfgn improvements will provide the
‘ necessary correction. T T

8. Verification that improvements will not introduce new HEDs.

9. Coordination of control room improvements with changes from other
programs such as SPDS, operator training, Reg. Guide 1.97 instru-
mentation, and upgraded emergency operating procedures. :

Element one is expected to be accomplished during the planning phase. Ele-
ments 2 through 4 are expected to be accomplished during the review phase.
Elements 5 through 8 are expected to be accomplished during the assessment
" and implementation phase. Accomplishment of element 9 is expected to cut
across the planning, review, and assessment and implementation phases.

A Summary Report is to be submitted at the end of the DCROR. As a minimum,
Supplement 1 to NUREG-0737 requires that it:

1. Outline proposed control room changes.
2. Qutline proposed schedules for implementation.

3. Provide summary justification for HEDs with safety significance to
be left uncorrected or partially corrected.

The NRC will evaluate the organization, process, and results of the DCRDR.
Evaluation will include review of required documentation (Program Plan and
Summary Report) and may also include review of additional documentation,
briefings, discussions, and on-site audits. In-progress audits may be
conducted after submission of the Program Plan but prior to submission of



. . -

R N AR

the Summary Report. Pre-implementation audits may be conducted. after sub-
mission of the Summary Report. Evaluation will be in accordance with the
requirements of Supplement I to NUREG-0737. Additional guidance for the
evaluation is provided by NUREG-0700 and NUREG-0801. Results of the NRC
evaluation of a DCROR will be: documented in a Safety Evaluation Repart (SER)
or SER Supplement.

Supplement. 1 to NUREG-OT37'requireswthat.signﬁficant,HEDs-bebcorrected;
Improvements. which can be: accomplished. with-an: enhancement program may be
done promptly. Other control room;upgrades:mayﬁbegin>fo]lowingrpublication
of the SER (or SER Supplement), resolution of any open: issues,. and approval
of a schedule for upgrade..

A human factors evaluation of the design of the remote shutdownm capability
provided to meet 10 CFR Part 50, Appendix A, GDC-19 and 10 CFR Part 50,
Appendix R is not specifically jdentified as a requirement in Supplement 1
to NUREG-0737. NRC staff review of this issue is not completed. In the
interim, the NRC staff recommends that the scope of the DCRDR include a
human factors evaluation of the design of the remote shutdown . capability.
To. the extent practical, without delaying completionm of the: DCROR, the NRC
 staff also recommends. that the DCRDR: address: any control room modifications
and: additions. (such. as controls and. displays for inadequate core cooling and

reactor system vents)'made:or*pTannedfas:a?resu1tlof other post-TMI actions, .

as well as the Tessons learned_from operating: reactor events such as the
Salem. ATWS events. Implications of-the Salem ATWS events are discussed in
"NUREG-1000. and required actions are described in Section 1.2, Post Trip

Review: - Data and Information Capability, of the: enclosure: to Generic Letter

83-28. -
DISCUSSION

Northern States Power Company's (NSP's) Prairie Island and Monticello
Nuclear Generating Plants have been operational for eleven and thirteen
years respectively. The DCROR process has. begqun at both plants. The
Program Plan for the Prairie Island DCROR was submitted on May 27, 1983.
The'Program~P1an-forvtheaMontice110‘DCRDR'wasysubmitted on December 28,
1983. NRC staff comments on.the Prairie Island and Monticello Program Plans
were provided on November 14, 1983, and February 29, 1934, respectively.
The Program Plans indicated NSP's commitment to satisfaction of the OCRDR
requirements. However, lTimited information on some aspects of the DCRORs
suggested the need for an in-progress audit.

The in-progress audit was conducted at the Prairie Island site from March 6
through March 9, 1984, The audit team met with the Monticello DCROR team
while at the Prairie Island site but did not go to the Monticello Nuclear
Generating Plant for any direct observations of the Monticello control room.
Available at the audit site were the following:

S
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. The Prairie Island control room.

A full scaleAmock-up’of‘the=Prajrie;IsTandtcontrcl room.

The Prairie Island simulator.

&~ W e
.

Portions of a one-third scale photomosaic of the Prairie Island
contral room.

5. Color’slfde3£of*both the Prairie Island and Monticello control
© rooms. : '

&.- The Prairie Isl&dd&remotesshutdownxpanels,

Also available at the audit site were documents used in. and developed by the
Prairie Island and Monticello DCRDRs. The titles of these documents are
provided in the reference Tist.  Finally, NSP (Prairie IsTand and
Monticello) and Honeywell Technology Strategy Center (HTSC -- human factors
consultant to NSP) personnel were available ona daily basis during the
audit. - :

The&fnéprcgress;auditiincTuded:obébrvatﬁonrdf*the-Prairie Island control

room, remote shutdown panels, -simiilator, and mock-up; briefings and
discussions: concerning. various: aspects of the Prairie Island and Monticello
DCRDRs3: and: an: examination of available: documentation. Major emphasis was
on evaluation: of the organizatiom and-process of the. DCRDRs. Evaluation of
the results of the DCRORs was limited, but the NRC audit team did use the
Prairie Island: full-scale control room mock-up for a limited evaluation of
the results of that DCRDOR. In-progress audit findings are summarized below.

PLANNING PHASE

The following issues are those indicated by NRC guidelines as important to
satisfaction of planning phase objectives: :

1. Review. team selection..

2. Management responsibility.
3. Data management.

4, Equipment and workspace.
5. Scheduling.

Another key issue during the Planning ‘Phase is the coordination of control
room improvements with changes from other programs required by Supplement 1
to NUREG-0737. Each issue was addressed by NSP. Specific findings related
to planning phase: activities are provided below.

T e T



Review team selection. The Prairte Island and Monticello Control Room

Desiganeview»Teams,are;comprised of seven members. Six members of each

team are from the NSP: staff, and one is from HTSC. Orientation of the.
review teams was: primarily through previous activities of their members. --

an ETectric Power Research Institute (EPRI) study at Prairie Island and a

Boiling Water Reactor Owners Group (BWROG). survey at Monticello. Both teams

appeared.to.have;theiauthority»appropriate?to;carry out their missions.

Examination of r?e\\isii‘éwa: team rés umes indicated that each team had a mix of

disciplines including all those recommended for the core group in NUREG-

0801. Other expertise was said to beravailable through the review teams'
abilities ta call on other NSPand HTSC personnel. At the time:-of the in-
progress: audit, technical assignments appeared to be appropriate and both
teams appeared to be organized adequately ta conduct: the DCRDR. Continued
participation of an adequate mix of personnel (including operators and human
factors professionals) through the remainder of the process will increase
the value of the DCRDRs. ’

Management responsibility. The Control Room Design Review Teams at both
plants are chaired by NSP employees. who serve as. overall managers of the
DCROR.. .Assumptfon‘of‘DCRDR.management;byﬁNSP~personneI'at:PrairievISIand
and:Mbntice11ozfsyconsfstent;wftthRG;guidelinesq

Data management. . The: data. generated from: the: Prairie Island and: Monticello
DCRDRs. are primarily managed in a hard copy form. That method does not
appear to have presented any problems to date. Some computerized capability
is available. Expanded use of computers for data management was discussed
and is recommended as. a very useful way of tracking HEDs from the point of
jdentification. through assessment and final implementation of design correc-
tions. e -

Equipment and workspace. The full-scale mock-up of the Prairie Island
control room is sufficiently detailed to permit meaningful surveys, verifi-
cation and validation: walk-throughs, and design verifications. . In addition

to the mock-up, the control room itself along with the remote shutdown

panels and a full-scale real-time simulator are available to conduct por-
tions. of the control room survey. The: Prairie Island DCROR team appears to
have been provided with adequate equipment and work space to accomplish the:
DCRDR effort.

The Monticello DCRDR team's equipment and work space were not observed by
the audit team. Discussions with the team indicated that a full-scale mock-
up of the Monticello control room was not scheduled to be part of the DCROR
equipment. The audit team encourages the Monticello OCRDR team to

consider the use of a full-scale mock-up in light of the excellent results
obtained from the use of a full-scale mock-up at the Prairie Island facility.

Scheduling. Summary Reports for the Prairie Island and Monticello DCRORs
are expected in the fourth quarter of 1984 and July 1985 respectively.. The
audit team expressed concern that insufficient time may have been._.allotted

R S
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for the assessment of HEDs and the selection of design improvements prior to
the submission of the Summary Report for both the Prairie Island and Monti-
callo DCRDRs. While the resolution of some HEDs may not be fully determined
by Summarx'Repcrt:time,:scme-TeveJ of detail is expected in the required
Summarx-Report'descriptions.ofiprcposedzcontrcT room changes, schedules, and
justifications for leaving HEDs uncorrected or partially corrected. The
planned schedule for the submission of the Summary Reports may also be
jeopardized if additional work is needed to perform acceptable systems
"~ function: and task analyses. I . '

Coordination of the DCRDR with- other improvement programs. Coordination of
control room improvements with changes rom other programs will be
accomplished through: the: DCRDOR teams at Prairie Island and Monticello.
Members of the DCRDR teams also serve as the responsible persons for the
other improvement programs (i.e., the SPDS, upgraded EQPs, Regulatory Guide
1.97 and the emergency response. facilities). In the audit team's judgment,
the overlap of team involvement in all programs will facilitate coordination
of these efforts. Particular attention should be paid to coordinating
control room and simulator modifications so that operator performance is
enhanced, not degraded. ' ,

Sy

REVIEW PHASE:

‘Theﬂf61¥owing activities are thase recommended by NRC guidelines as
contrfbutﬁng“tafsatisfactionaof’nevieu;phase>objectives:

. Review of operating experience.

. Systems function and task analysis.
Control room: inventory.
Control room survey. o

- Verification of task performance.
validation of control room functions.

o NSRS N NS N

Eachfactﬁvity was addressed in some manner by NSP. Specific findings
related to review phase activities are provided. below. :

Review of operating experience. The review of aperating experience was in -
progress as part of the DCRDR for both Prairie Island and Monticello.
Operator interviews had been conducted with twelve Prairie Island licensed
operators which: represented a broad spectrum of reactor operator and senior
reactor operator experience. There are a total of thirty-six licensed
‘operatorspat'PrairiefLsTand; The interviews consisted of a combination
questionnaire and oral interview. The Prairie Island operator interviews
resulted in approximately 80 human engineering-deficiencies to be considered
for resolution, -

The Monticello DCROR team had completed six operator interviews as part of
the BWR operators group work done at Monticello in 1981. Six additional
operator interviews are planned to assure an adequate coverage'of the full
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range of operator expertise and. experience.. Human engineering deficiencies
resulting.frcm@these;interviews,were:to-bevidentified and organized upon
completion of all twelve licensed operator interviews.

The operational history review for both Prairie Island and Monticello
includes am examination of Licensee Event Reports, Significant Operating
Event Reports, Shutdown Reports and Trip Reports. In addition, both
facitit{es.haye.uthized“thevINPOAsponsored,program,v"SEEsINJ‘Significant
EventrEvaluation;and:Infarmatfon‘Networkg.as)an.1nputztoztheeoperatinq
experience review for the DCROR effort. Approximately 60 percent of the

available material has been reviewed for the Prairie Island DCRDR and all

the material from the initial startup through 1981 had been reviewed for the
Monticello facility. Both facilities plan to review all of the material
added since 1981. Even though these documents were not written in such a
wayaas,to‘identify'HEDs;easzy,,the;operations~speciaTists at the respective
plants and the HTSC human factors specialists have attempted to relate the:
recorded operating experience to possible human factors problems. This
working relationship between the human factors engineer and the operations
specialists;was;observed.tosbe.very-important:by the audit team.

The operating experience assessment programs at Prairie Island and
Monticello provide a potential means::for assessing the: impact. on safety and
perfaormance of the: plants' interfaces with personnel. That potential has
‘been: recognized at Prairie Island, and: a. Section Work Instruction (SWI-PERP-
6.4, "Guidance for the Identificatfon of Type and Probable Cause of Human
Error,") has been developed as guidance _in writing reportable occurrences
and significant operating events. The specific means by which that poten-
tia] will be realized at Monticello had not been determined at the time of
the audit. : ‘ :

Based on the above findings, the audit team concluded that the operating
experience'reviewrwaS'being.perfcrmed in a manner which supports the OCRDR
programs at Prairie Island and Monticello. The audit team recommends
development of a plan for keepingrthe*operator‘surveyS‘current‘after comple=-
tion of the DCROR. Such a plam would have value throughout the Tives of the

-plants. :

Systems function and task analysis. The purpose of the systems function and
task analysis is to identify control room operators' information and control
requirements during emergency operations. Those information and control
requirements. are to be compared with a control room inventory (i.e., infor-
mation and controls available in the control room) during the verification
of task performance capabilities. The Division of Human Factors Safety
considers that an acceptable process for conducting the systems function and
task analysis. is: -

1. Analyze the functions to be ﬁerformed.by systems in responding to
transients and accidents to define, and describe, the tasks the
operators are expected to perform.

~9
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2. Froﬁuthe‘tasks jdentified in Item 1 above, define the information
necessary (e.g.. parameter, va ue, status) for the operators to

etermine the need to perform the task, the control capabilities
needed ta perform the task and: the information necessary to deter-
mine that the: task has been performed successfully. (Note that no

instrumentation has been identified yet; only operator needs

derived from the task.)

3¢v~KhaIyzefthe operator needs (from 2 above) to determine the
' characteristics of the: information: and control capability needed

etc.) Control characteristics include type (discrete or con-

tinuous, r&tes,g&fns.response>requirements,:transfer"functian;
locking: functions, andyinfarmatiom feedback associated with con-

trol use).

BbthuPrairTe‘LsIand:an&*MﬁnticeTIo.are,using generic technical guideTines
. developed by their respective reactor owners' groups.. During the in-progress

.- audjt,$the‘Prairfe:Istand‘reviewxteam;?ndicated"thatzthey were using the

Westinghouse Owner's Group: (WOG) generic\Emergency~Response-Guidelfnes
(ERGsyvta;develaq,thefﬁ‘mt&nt‘spectffcaemergencyroperating;procedures

(EQPs). Those ERGs were the topicaf a March 29, 1984 meeting between the

NRC. and. the: WOG.. Based: on the results of that meeting. (Reference: 8):

1. "o it appears.thattReiision;l of‘therERGs'andzbéckgfcund‘docup
ments do provide an adequate basis for generically identifying
information and control needs.’ ‘

2. "Each Ticensee and applicant, on a plant-specific basis, must
describe the: process for using the generic guidelines and back-
ground documentation to idantify the characteristics of needed
instrumentation and controls. For the informationof this type

that is not available from the: ERGs and background documentation,
licensees and: applicants must describe the process to be used to
generate this. information (e.g., from transient and accident

analyses) to. derive: instrumentation and control characteristics.

This process can be described in either the Procedures Generation
Package (PGP) or DCRDR Program Plan with appropriate cross-
referencing. o

3. "For potentially safety-significant: plant-specific deviations from

the: ERG instrumentation and controls, each Ticensee and applicant

must provide in the PGP a list of the daviations and their justi-
fication. These should be submitted in the plant-specific techni-
cal gquideline portion of the PGP, along with other technical
deviations.. : ‘

to- pertform the task. (Information characteristics include
parameteritypea$¢ynamﬁC’rangeaxsetpofntsgﬁresmtution/accuracy;
" speed of response, units, and the need for trending, alarming,
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mFopr each instrument and control used to. implement the emergency

operating procedures, there should be an auditable record of how
the needed characteristics of the instruments and controls were
determined. These needed characteristics should be derived from
the information and control needs identified in the background
documentation of Revision 1 of the ERGs or from plant-specific
information.

}“It'appeérS‘that;the;Basfc:versdon~of the ERG and background docu-
. mentation provide an adequate basis: for generically deriving

information and control needs. However, because of the differ-
ences in the organization of the material im the background docu-
ments between Basic and Revision 1, it is apparent that it would
be easier to extract the needed information from the Revision 1
background documents.”

The Monticello review team indicated that they were using the Boiling Water
Reactor Owners Group (BWROG) Emergency Procedure Guidelines (EPGs) to
develop plant-specific EOPs. Those EPGs were the topic of a May 4, 1984
meeting between the NRC and BWROG. Based on the results of that meeting
(Reference 9): : -

L

" .. It appears that Revisfion 3 of the EPGs provides a functional
an&Tysfs~that;identffiesw‘onaa.highfTevel,;generic-information*an&
control needs. However, these EPGs do not explicitly identify the
plant-specific information and. control needs, which are necessary
for- preparing emergency operating procedures and. determining the
adequacy of existing instrumentation and controls:

"Bacause detailed plant-specific information and control needs
cannot be extracted directly from the EPGs, plant-specific
analysis is required.

"Each licensee and applicant must describe the process used to
identify plant-specific parameters and other plant-specific infor-
mation and control capability needs and must describe how the
characteristics of needed instruments and controls will be
determined. These processes may be described in either the PGP or
the DCRDR Program Plan with appropriate cross-referencing.

"Eor each instrument and control used to implement the EQPs, there
should be an auditable record that defines the necessary charac-
teristics of the instrument or control and the bases for that
determination. The necessary characteristics should be derived
from analysis of the information and.control needs identified 1in
NRC approved EPGs and from analysis ofplant-specific informa-
tion." . :

As previously noted, Prairie Island and Monticello have already submitted
their OCRDR Program Plans. Prairie Island has also submitted a. PGP. A
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request-for~more:information;.based on the results of the March 29, 1984
meeting with the W06, has been forwarded from the Procedures and Systems
Review Branch of NRC to the Division'of Licensing for transmittal to NSP
(Reference 10). Monticello was scheduled to submit a PGP in May 1984.
Given the above circumstances, it appears that the function and task
analySTStinformation=requirementsAresulting from meetings with the two
owners* groupsrcannot;bessatisfiedlfnzthe,DCRDR program plans for Prairie
" 1sland or Monticelle. For Prairie Island, one reasonable alternative
_appears.tOfbe;responsesto’the'requesthor'additionaT information on the PGP
with reference: to- that response in the DCRDR Summary Report. In the event
Monticello's PGP is delayed or additional PGP information is required, a
similar approach would’ be reasonable for that. plant.

Control room inventory. The in-progress audit team determined that a
control room inventory for Prairie Island was being compiled. Review of
~that inventory indicated that it would be adequate for comparing
characteristics of available instruments and controls with those determined
necessary from the task analysis. However, the inventory may require
additions and updates: as the DCRDR proceeds. The control room inventory for
Monticello was not reviewed.

Control room survey. At the time of:the. in-progress. audit,. the control room
surveys for Prairie Island and MonticelTo were: 99% and 50% complete,
respectively. The Prairie IsTand‘surveyfteamnwas;comparing;the.controT room
against NUREG-0700 gquidelines with: some: quantitative differences as
recommended  by- INPOQ.. A photomosaic mock-up of the Prairie Island. control
room (which will be compared for assurance of high Tevel of fidelity) is
being used. Access to the control ‘rdom, remote shutdown panels, and
simulator is available to. the survey team when necessary. The survey will
include all instrumentation and controls in the control room and at the
remote shutdown panels. A special study of the "modified™ mirror-imaging
between Unit 1 and 2 control rooms will be included. At Prairie Island the
available results of the control room survey were contained in three
documents; a components; checklist, a survey checklist, and a record of HEDs.
Those documents were spot checked to assess the adequacy of the: control room
survey. See Appendix 8 for observations resulting from that spot check.

The: BWROG Control Room: Survey was completed at Monticello in March 1981.
Consistent with the: requirements in Generic Letter 83-18, Monticello will
also complete the BWROG Control Room Survey Checklist Supplement. Results
of the Monticello control room survey were not evaluated during the in-

progress audit.

In general, both control room surveys appeared to have been planned in a
manner consistent with NRC guidelines. A conventions specification is being
compiled at both plants. This should prove to be a valuable tool for
standardizing iie control rooms. However, the audit team recommends that
the conventions specification be checked for agreement with NUREG-0700
gquidelines.. It is also recommended that the team conduct further evaluation

10
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of the Remote Shutdown Panels as deemed necessary upon completion of the
conventions specification.

Verification of task performance capabilities. The verification of task
performance capabilities at Prairie lsland and Monticello had not begun at
the time of the in-progress audit. This activity is equivalent to the
comparison of display and control requirements with a control room: inventory
reqmtred.by*SuppIementzl.to;NUREGéO737; The control room inventory and

results. of the~systemsafunction:and-task:anaTysis are needed for that
activity. Success of this effort largely depends on the process used to-

compTetezaﬁfunction~andftask.anaTysis which provides a benchmark for the
verification. The focus is the adequacy of instruments and controls for

operator tasks. Both the: availability and. human: engineering suitability of

the instruments and controls required to provide: the information and control
capabi1ities;needed%by—the&operator-should be verified. Discussions with
the Prairie Island  DCROR team indicated that this activity would be included
as part of the walk-thrbugh/ta1k-throughfof"task5'Tdentified'by'the task
analysis.. The Prairie lsland control room mock-up appeared to be of
sufficient fidelity to serve in lieu of the control room inventory.
Therefore the Prairie Island proposal is an adequate way to perform the
verification of task performance capabilities..
verification was not: reviewed. B
validation. of control room functions. The validation of control room
functions had not begun at the time-of the in-progress audit., The focus is
on the dynamics of control room task performance. NSP indicated that

validation of control room functions at_Prairie Island and Monticello would

involver walk-through/talk-throughs conducted as.part of the task analysis
effort. Brief descriptions of those walk-through/talk-throughs during the
in-progress audit indicated that they will permit evaluation of control room
design on the dynamics of control room. performance.

ASSESSMENT AND IMPLEMENTATION PHASE

The;fo1Towingvactiv?t1es<aresthose;recbmmended,by NRC gquidelines as contrib-
uting to satisfaction of assessment and implementation phase objectives:

L. Assessment of HEDs
2. Selection of design improvements
3. Implementationm.

Each activity was addressed by NSP. Specific findings related to assessment
and implementation phase activities are provided below.

Assessment of HEDs. HTSC provided preliminary thoughts on the assessment
process to be used in selecting HEDs to be analyzed for carrection. The
specific methods to be employed for assessment were improved over those
 described in the DCRDR Program Plans. The process would require an
assessment inm terms of safety, error probability and documented problems

11

Monticello's process. for the
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from operating experience as the means for initial categorization. Final
categorization and prioritization would be determined by the DCRDR
Committee. Cost and: schedule considerations would not be included in the
methods for assessment and prioritization of the HEDs. As described, the
assessment phase would result in the categorization of the HEDs consistent
with the methods described in NUREG-0801.

Selection of desiqn improvements. HTSC described a process for meeting the
requirement to: select esign improvements. and to verify that design improve=-
‘ ments correct the HED without creating new ones. The process will begin

with: review of sketches of design alternatives by the DCROR teams. At
Prairie Island, the full-scale control room mock-up will also be used for
review of alternatives until a final decision is reached by the committee.
Use of the control room mock-up: will allow verification that design improve-
ments correct HEDs and do not create new HEDs. The: audit team recommends.
use of the control room mock-up: to. assess the integrated effect of the
fullest range of design improvements possible (to include labeling and
demarcation). Operator input will be: provided to check operability factors.
The plant operations committee will give the final approval for design
changes. QOne-third of the people: from the DCRDR team at Prairie Island are
also members of the plant operations. committee. Committee functions are
stiTl being defined at Monticello, but they:are expected to be the same as
those defined. for Prairfe Island. ' .The Pratrier Island DCRDR team has
demonstrated the above process in redesign of the shift supervisor's office..
The audit team expects. use of the control room mock-up at Prairie Island to
select design improvements, verify that HEDs are corrected, and verify that
new: HEDs are not created to make a strong contribution to satisfying: those
requirements. Involvement of personnel from all pertinent disciplines
(including engineering, operations, and human factors) should be assured.
The audit team recommends that NSP take full advantage of the mock-up to
assure that the revised control room provides a consistent, coherent, and
integrated interface with operators. The audit team also recommends similar
use of a control room mock-up. at Monticello. ~

Implementation. The prioritization scheme which is. part of the assessment
process groups significant HEDs into those which should be corrected
promptly, those which can be: corrected in the near-term, and those which can
be corrected in the Tong-term. Prompt, near-term, and long-term are not
defined. NRC evaluation criteria suggest the following definitions
(Reference: 4):

"Prompt: Implement promptly on schedule approved by NRC. Enhancement
corrections should be made before the report is submitted to
NRC. For corrections involving equipment replacement or
reallocation, make changes at the first refueling after sub-
mittal of the report or the first .outage after receipt of
equipment (expedited).

-t
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"Near-Term:.- Implement on delayed schedule approved by NRC. Enhancement
corrections are made before the report is submitted to NRC
unless acceptable justification is provided to NRC. For
corrections involving equipment replacement or reallocation,
make changes at the second refueling outage after submittal
of the report.

"Long-Term: Implement corrections of those individual or cumulative dis-
crepancies. considered “better to correct’ on a much delayed
schedule: approved by the NRC.*

1f NSP definitions are similar, the basic plan for the implementation
schedule is very like that described im NUREG-080l. Specific
impTementation*schedu1es,&reerequiredLin'the:DCRDR Summary Reports for
Prairie IsTand and Monticells. ‘These. schedules will be evaluated in detail
when the Summary Reports: are received. :

REPORTING: PHASE

As. previously noted, Program PTansffbr the Prairie [sland and Monticello
DCRDRs: were submitted May 27, 1983 and. Qecember 28, 1983 respectively. NRC

staff:commenthon“thasezProgramrgians«werefprovided November 14, 1983
(Prairie IsTand) and February-2%; 1984 (Monticello). The NRC requirement to.

submit: a programtplan;hasibeen.sa;isfied:by both plants.

The Summary Reports for the Prairie IsTand and Monticgllo DCRDRs are
scheduled for December 1984 and July 1985 respectively. The NRC requires
that all phases. of the- DCRDRs. be. completed by those dates. Prompt and near-
term enhancements may also have been completed by those dates.  As noted
previously, Supp]ementtl.to.NUREG-0737:requireS'that the Summary Report:

1. Outline proposed contrel room changes.
2.  OQutline proposed schedules for implementation.

3. Provide summary justification for HEDS with safefy significance to
be Teft uncorrected or partially corrected.

SER supplements addressing the Prairie: Island and Monticello DCRDRs will be
based on all available information, including that in the Summary Reports.
Pre-implementation audits by the NRC staff may beé required if the Summary

Reports do not provide sufficient information to support SER supplements.

CONCLUSIONS

The DCRORs for Prairie Island and Monticello are underway. The Proéram
Plans have been reviewed and NRC comments provided. An in-progress audit

o[
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has been conducted at Prairie Island. To the extent possible, the
Monticello DCROR was also addressed during the audit.

Based on: currently available information, the audit team concluded. that the
Prairie IsTand and Monticello DCRORs are generally being planned and
conducted in ways which will satisfy the requirements of Supplement 1 to
NUREG-0737.. Evaluation of those OCRDRs will continue through resolution of
items in the SERs which follow submissfon of the Summary Reports. Current
concerns. are: - ,

I. Insufficient time may have been allotted for assessment of HEDs
and selection - of design improvements. prior to submission of the
Summary: Reports. - i :

2. Existing convention: specifications, identified during the control
room surveys, should be checked for agreement with NUREG-0700
guidelines.

Several additfonal recommendations resulted from the in-progress audit of
the Prairie I'sTand and Monticello DCRORs. These recommendations. are not
intendedtas:addﬁtfonaTvreqwirememt5w< They are intended to encourage the
furlestipossibfefbenefftyfrom%the>UGRDRSQJ’Theyfdo;not“appear to require
majbr"ch&ngeszto=thercurrenttarganftation&andtprocess of the DCRORs. The
recommendations are: - T o _

1. Expand use of computers. to allow: tracking of HEDs from identifica-

tion through implementation of_corrective actions, ,

2. Develop a full-scale control room mock-uprat Monticello.

3. Use the control room=mock-hﬁ(s) to assess the integrated effect of
the fullest range of design improvements and enhancements possible
(to. include labeling and demarcation). -

4. Continue to assure participation.of an adequate mix of personnel
(incTuding operators. and human factors professionals) throughout
assessment of HEDs and the development and evaluation of design
improvements.

5. Coordinate modifications to the control rooms and simulators in a
way that will enhance, not degrade, operator performance.

6. Include human factors review of the remote shutdown panel, any
control room modification or additions made as a result of post-
TMI actions, as well as lessons learned from operating reactor
events. N '

Several information needs remain to be filled in order for the NRC.to
completely evaluate the Prairie Island and Monticello DCRDRs. They are:

1. An outline of proposed control room changes. -



2. ~An.outTine¢of‘proposed.schedulesvfor'imp1ementation.

3. Justifications for leaving safety significant HEDs uncorrected or
partially corrected.

4. Additional documentation of the systems function and task
analyses.

Supplement 1 to NUREG-0737 requires that items 1 through 3 be reported in
the: Summary Report. Item 4 is the result of NRC meetings with the WOG and
BWROG. Provisiom of the above information will allow fullest possible
close-out of the DCRORs in the SERs: which: follow the summary reports.
Information needs which are not satisfied by the Summary Reports may result
in open items in the: SERs. and the need. for pre-implementation audits.
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APPENDIX B

A- Summary of Audit Findings From a
Review: of Prairie Island's Control Reoom
Survey Documentation and I[dentified HEDs

Members of the: NRC audit team conducted an abbreviated control room survey
of Prairie IsTand's control room panels and an audit of the completed
checklists and. Human Engineering Discrepancies (HEDs) made available to the
team. The: purpose of the spot-check of Prairie Island's survey results was
+o. assure that the Ticensee's activities: were thorough and documented. An
audit of the survey results (HEDS:) -identified by am applicant's or
Ticensee's. control room survey is one means of evaluating a Detailed Control
Raom Design Review: (DCROR).

The. audit team members: performed a sample survey on a full-scale photomesaic
mock-up of the Prairie Island control panels., The survey was 1imited to
three panels and covered a random sample of human engineering guidelines.
presented in Section & of NUREG-0700. Prairie Island control board design
features were compared with selected guidelines for controls, visual
_ displays, labels and Tocationm aids, panel layout, and. control-display

integration.. The NRC.-survey:. was-. ngt -intended to: be- a comprehensive survey
of the desigm features:but rather served to. provide an indication of the

successgof‘PrairfeeISTand*sJresu]ts:re&ativertOeNRCfauditﬂteamafindingsv
The: results of the audit,andﬁ?ndeﬁendent;survey‘ar& described in the
following: sections. ' T : : '

Part A

The following general concerns and observations about NSP's control room
survey were identifiedr

HED Record. The NRC audit team found that NSP was providing hard copy
documentation of the checklisting of guidelines and was generating HED forms
for violations of guidelines. The HED description was. provided from the
checklisting process and in most cases sufficiently documents survey
results. However, it was observed that HED forms, in some- instances, were
missing the component identification numbers. Also, in some cases generic
findings do not contain alist with specific components.. For example;, an
HED was written for a panel layout discrepancy on the CVCS panel but the
specific finding and. compenents involved were not clarified. The absence of
this information will require further survey effort by the assessment team
and may cause confusion as to the original finding.

Use of mirror imaging, The audit team observed the use of mirror-imaging
between Units L and 2 control rooms. This is peiijeved to be critical as the
mirror-imaging used presents reversed arrangements of components .within a
panel segment. This can be a considerable prchlem for the operator who
moves from Unit 1 to Unit 2. NSP-indicated that the control room survey
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"will include a study to identify these instances with an assessment of how
to best correct the problem. The audit team members determined that NSP
will conduct further survey activities to resolve their concerns.

Part B

Observations and concerns from brief survey of the Prairie Island Unit l
control room mock-upe

NUREG-Q700
Sectiom 6. Panel
Guidaline Number - Observation/Comparison with Honeywell Survey
6.6.1.1 A Scales oriented sideways. / Honeywell did not find
these HEDs. (Component numbers 4100301, 4100401,
4100501, 4100601.)
6.1.2.2.b.1 Control on vertical panel is located outside of the:
, reach of the Sth percentile female. / Honeywell
. recorded a violation of this guideline for controls
_ Tabeled Reactar Trip Breakers Trains A-and B, but
- exclTuded: a. control labeled- Safety Injectiom Actuate
Trains A and 8, which is also at the same control
heifghte~— - :
6.6.2.2.a . Meters have yellow and white set point markers in

the: form of thin tape affixed to the meter face.

In some cases it was observed to be worn and not
securely affixed. / Honeywell has not recorded
this HED. o

The sample survey conducted by members of the NRC audit team revealed the
same findings as those: documented by NSP's survey team with exceptions. noted
above. It appears that.the- NSP team is doing a reasonably complete survey.
However, several HEDs generated by the audit that were not identified by the
NSP team may indicate: a. need for further survey activities, The audit team
is concerned that HEDS may have been introduced subsequent to. the survey
and/or the- NSP team has not. conducted and. documented a thorough control room
survey.
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