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EXECUTIVE SUMMARY

The Detailed Control Room Design Review (DCRDR) was conducted on
the Peach Bottom plant in two phases: the first phase completed
by the BWROG was reported in February 1982; the second phase is

covered by this report,

This second phase, based upon the work done in the first phase,
updated and amplified surveys, performed a task analysis and
validation of emergency (TRIP) procedures, assessed and
prioritized all discrepancies, developed corrections as

appropriate, and establishes implementing schedules.

while the original control room design was suitable in many
aspects, changes resulting from this DCRDR represent a signifi-
cant upgrade of the control room operability, A full scale
mockup has been used to integrate the design of improvements, and
it features an extensive design for enhancements and hierarchal
labeling. The new design relabels most controls and instruments
on the panels throughout the control room, Within this coordi-
nated design, some instruments have been relocated to better
relate them to functional grouping, some instruments and alarms
have been added or modified, and some have been removed. The new
design has been implemented in the control room for the Unit 2
Off-Gas and Recombiner Panel as part of a modification to that

system,



There were 262 Human Engineering Discrepancies (some with

multiple resolutions and priorities) identified. Each HED was
assigned a priority with respect to safety using a significance
scale of 1 to 6, indicating the overall likelihood of the HED
causing operator error. The HED Priority Categories and numbers

of HEDs assigned to each follow. ;

Priority Number of Assigned HEDS
1 High Safety Significance 10

2 Low Safety Significance 44

3 Operational Reliability 26

4 No Significant Improvement 9l

5 Previously Corrected 52

6

Not a Discrepancy 39

The schedule for correction of HEDsS was a direct result of the
priority assigned that HED. Schedules have been idcntitic&“toz
high priority improvements, Priority 1 pertains to HEDs that
should be corrected as soon as possible, These HEDs are to Dbe
corrected during the 1st or 2nd refuel outage. Priority 2
pertains to HEDs scheduled for correction in the near future.
Priority 3 and 4 HEDs have either no safety significance or would
not result in significant improvement, Thus, those HEDs were
given no definitive schedule for implementation. Priority 5 and
6 HEDSs have been resolved, or did not constitute a discrepancy,

and as a result needed no schedule for implementation,



INTRODUCTION

This document is Philadelphia Electric Company's (PECo) Detailed
Control Room Design Review (DCRDR) Report for the Peach Bottom
Atomic Power Station. 1In October, 1983, PECo submitted to the
Nuclear Regulatory Commission the Detailed Control Room Design
Review Program Plan for Philadelphia Electric Company's Peach
Bottom Plant. That plan described control room design review
efforts that had formally commenced with the General Electric
Boiling Water Reactor Owner's Group (BWROG) review. The Summary
Report of that survey, dated February 1982, is included as
Appendix B of this report. Incorporating those results and
guidelines from NUREG @700, the Program Plan discussed a schedule

and methodology from which the subsequent review efforts were to

proceed.

This report documents the results of the review effort and
:Eiiilt‘ﬂbf three major sections: Methodology, General Findings,

and Implementation. The Methodology section includes these

subsections,

e BWROG Human Factors Design Review Summary. This summary
€8s a synopsis o roup survey efforts and
identifies items to be included in the supplementary
review.

® Peach Bottom Supplemental Review/Assessment and Implemen-

t 8 subsection provides a synopsis an
status of survey efforts subsequent to the Owner's Group
Survey.

® Management and Staffing. Discussed in this subsection

ons in utility support members that
have occurred since submittal of the Program Plan.




Documentation. Included here are changes that have
occurred since Program Plan submittal.

Review Phase., This subsection provides a synopsis of the
procedures and methodology used in the design review
effort.

Section 2, General Findings, defines and discusses major

categories. An overview discussion provides a pczspocéivo of the

types of discrepancies identified.

Section 3, Implementation, discusses any modifications to the
control room for improvement of the man-machine interface. Such
modifications are the results of the review team's assessment of

all Human Engineering Discrepancies (HEDs) (Appendix A).




Section 1
METHODOLOGY

1.1 OVERVIEW

The DCRDR was partially addressed by the BWROG's Control Room
Survey (CRS) completed in October 198l. That program dealt only
with the planning and review phases of the CRDR. Tho.halanco of
the CRDR was concluded by means of a Supplemental Control Room
Survey (SCRS), which verified items from the CRS, and addressed
the assessment and implementation phase of the CRDR. The
supplemental survey incorporated the BWROGC data and any items not
included in that data, All phases of the surveys are discussed
below and are illustrated in Figure 1-1. More detailed
information relative to the BWROG survey is contained in the
Program Plan Report of October 1983, [n addition, Appendix B

contains the BWROG Summary Report,
1.2 BWROG HUMAN FACTORS DESIGN REVIEW SUMMARY

This review was performed by operations and engineering personnel
from four utilities, human factors consultants, and represen-

tatives of General Electric, Efforts of this review, included:

@ BWROG CRS ~ A panel by panel evaluation of the Peach
Bottom control room by operations, engineering, and human
factor personnel, addressing only the CRDR planning and
review phases, and the assessment of procedural HEDs; the
balance of the HED assessment, implementation, and
reporting phases remained for completion in the supple-
mental review.
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® BWROG Operator Experience Review -~ The survey team
interviewed eight operators of varying experience levels
using questionnaires developed by the BWROG and follow-up
interviews. LERs and scram reports for the two Yyears
preceding the survey were also reviewed,

e BWROG Task Analysis - Task analyses and walkthroughs of
energency operating procedures were performed and
evaluated against the Emergency Procedure Guidelines
developed by the BWROG.

e BWROG Supplemental Survey -Items previously reviewed by
the CRS were verified by the Owner's Group Supplemental

Survey. Also included in this supplemental survey was a
review of the Safety Parameter Display System (SPDS).

1.3 PEACH BOTTOM SUPPLEMENTAL REVIEW/ASSESSMENT AND IMPLEMEN-
TATION PHASE
Those activities listed below were undertaken and completed after
. submittal of the Peach Bottom Program Plan report,
e Analysis ~f human engineerinrg discrepancies (HEDs)
generated in the original BWROG survey.
e Update of CRS using BWROG checklists.

e Generation and documentation of HEDsS wusing the BWROG
supplemental survey.

e Performance of human engineering suitability analysis.

e Performance of a supplementary experience review LER
analysis to update the original review,

e Assessment of significance and prioritization of HEDs
relative to safety significance.

e Construction of full-scale, Unit 2 and common plant
specific mockup, and design and implementation of panel
enhancements on mockup.

e Development of resolutions for HEDs.




e Performance of a verification of resolved HEDs to ensure
they adequately addressed the discrepancy and that they
did not create another HED.

e Performance of a Task Analysis and Verification of tasks,.

e Performance of a Final Validation walkthrough of
emergency operation procedures.

1.4 MANAGEMENT AND STAFFING

The Program Plan discussed the multi-disciplined review teams
employed in the BWROG's survey and the subsequent supplemental
review, In general, the teams functioned as presented in the

Program Plan.

The core CRDP team consisted of the following people:

‘ M. Leahy * Project Engineer
(until July 29, 1985)
IC Systems Engineer
(after July 29, 198%5)

T. Cabrey * Nuclear and IC Systems Engineer
(until July 29, 1985)
Project and Nuclear Engineer
(July 29, 1985 and following)

R. Betz Former Senior Reactor Operator (16 years),
Electrical Supervisor

B. Stambaugh Reactor Operator (8 years)

G. Gelrich Shift Technical Advisor

R. Chidley Lead Human Factors Consultant

A. Macris Human Factors Consultant

R. Morrison Human Factors Consultant

B. Clark Senior Reactor Operator, Senior
Engineer, Special Projects
Nuclear

®

*Both were members of the team throughout the entire review
(DCRDR) and both were members of the Limerick DCRODR,



All of the above were extensively involved in team deliberations
and review of solution desians. Other «ngineering personnel were
consulted, as required, in relation to analyzing and resolving

HEDS .

The team met to develop criteria and establish procedures, to
review each phase of the supplementary review, and to design
proposed solutions, Leadership and guidance were provided by

human factors consultants,

Possible solutions to HEDs were proposed by the human factors
consultants, The team reviewed the possible solutions,
considered other solutions, and assigned follow-up action where
necessary. Specific investigations of HEDs were performed by
individual team members or groups of team members, All work was
presented to the appropriate team members for discussion, review,
revisions, and final approval, All team members had the right to

formally register a dissenting opinion,
1.5 CRODR DOCUMENTATION

A significant number of reference documents were required to
conduct the CRDR. For the purpose of consi. +ncy with NUREG

0700, those reference documents are referred to as Input Data,



During the course of the total review process, documentation of
findings, analysis, and results were developed, This
documentation is referred to as Output Data. Both Input and

Output Data are discussed below.
1.5.1 1Input Data

The Peach Bottom CRDR utilized the latest revision of the below
listed materials as they existed since August 1983  until
October 1985,

e System descriptions

e Piping and instrumentation drawings

e Control room floor plans

-

Panel arrangement drawings

Panel mockup

e Lists of acronyms and abbreviations used in the
control room

e Plant design guide providing limited descriptions
of coding conventions

e Operator training materials

e NUREG @700

® BWROG CRDR Program Methodology

® BWROG Human Factors Engineering Control Room Survey

® BWROG Human Factors Engineering Control Room
Survey Supplement



1.5.2 Output Data

Output data is primarily comprised of the documentation generated
as a result of the review process. The data forms are discussed
in Section 1.6 with sample forms included therein.

® Human Engineering Discrepancy (HED) Assessment Form =

Figure 1-2 (form) and Appendix A (completed forms).

@ HED Significance Lists - Figure 1-3,

® Determination of Safety Significance of a HED-Figure 1-4,.

@ HED Verification Checklist- Figure 1-5,

e Task Analysis and Verification data sheets - Figure 1-6

e Final Validation Walkthrough Operator Activity Sheet-
Figure 1-7,



1.6 REVIEW PHASE

This section describes the procedural process used in the
supplemental control room review and subsequent assessment and

implementation phases of the program, This information |is

e Supplemental control room survey
® Human engineering suitability verification
® Operator experience review

® Control Room function validation
1.6.1 Supplemental Control Room Survey

A supplemental CRE was done using checklists developed by the
BWROG in order to verify and update the existing survey data
generated during the initial CRS, The BWROG designed the
checklists to incorporate criteria included in NUREG @700.

The survey process is outlined below:
® Panels which had undergone desigr changes since the
initial survey were reviewed using the original BWROG

checklist to determine if the changes affected any of the
inftial HED results or checklist criteria.

® All panels were evaluated using the BWROC Supplemental
Checklists,

The HEDs from the original BWROG Control Room Survey were

documented as a report that listed HEDs in an abbreviated format,

In many cases, the exact nature of the discrepancy was not clear

without further investigation, Therefore, it was necessary to

elaborate on the nature of the discrepancy and to put each in a

1
provided in sections as follows:
format that would allow further processing and analysis.

1N



Therefore, each BWROG discrepancy was converted to a HED
Assessment Form as shown in Figure 1-2. This form was used to
assign specific HED numbers (cross-referenced to the BWROG
report), identify the criteria used and the source, and to
further expand on the specific discrepancy. Discrepancies
discovered during Supplemental Surveys and Supplemental
Experience Reviews were recorded directly on the HED Assessment
forms. A complete accounting of all discrepancies was thereby
compiled in the HED Assessment format, The form also served to
organize the overall process of assessment and resolution of

HEDS.

1.6.2 Human Engineering Suitability

A thorough analysis of human engineering suitability of the
control room panels was performed as an independent review by
human factors personnel, experienced in nuclear opecrations,
and who have conducted previous DCRORs., A top down analysis was
conducted for all panels, examining functional and spatial
arrangement both within each panel and between panels. A panel-
by-panel analysis was conducted on panel arrangement drawings by
jdentifying instruments by functional groups, and blocking in the
groups using arbitrary color codes so that grouped relationships
could be clearly understood, Where the groups were difficult to
trelate, or were spread out and intermixed, additional analyses
were performed to show functional flow among controls and
indicators, In the process of performing these analyses, it was

necessary to consult piping and instrumentation diagrams (P&ID),

11
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and in many cases, schematic diagrams were used to understand

the purpose of installed controls and indicators.

This analysis process provided the ideal vehicle for clarifying
many of the BWROG discrepancies. This information was used to
further identify, and in some cases expand on, the initial
identification of the discrepancy. The analysis served to place
the discrepancies in context and allowed a better understanding
of the inter-relational problems that existed on the panels. In
addition, analysis revealed other discrepancies. Items that were
identified in the top down analysis as not conforming to general
human suitability guidelines were recorded on HED assessment

forms,

1.6.3 Licensee Event Report Review

Plant specific LER data generated since the BWROG review of the
Peach PBottom plant were reviewed, Emphasis was placed on LERs
glultm from plant procedural/operational deficiencies such as
violation of plant technical specifications; inadequacies in
operator training; and inadequate or improper instrumentation,
such as a missing display or alarm, Problems identified were

recorded and assessed as HEDs,

"



1.7 HED Assessment Phase

All HEDS were initially sorted into three cutegories:

e Enhancements « those that could be resolved by
enhancements (paint, tape, and label).

e Class - those that form a class of problems that could be
pacrt of a common resolution.

e Individual - those that must be considered individually
hbecause of their unique nature,
Enhancement design was commenced as the first step of the
assessment phase, The human factors consultants briefed the CRDR
team on the human factors approach and methodology. As part of
this session, the team discussed specific examples as they

related to the Peach Bottom plant,

The first step in the entire correction process was to have the
team define the criteria for the enhancement design of the
control room, This criteria was developed interactively with the
team, and was agreed to by the entire team, The attached summary
of criteria (Appendix C), while labeled Enhancement Criteria
because it was first discussed with the team in relation to
commencing the enhancement effort, represented the basis for the
entire correction effort for Class and Individual HEDs as well as

Enhancements.,

1.7.1 Enhancements
The enhancement design of the control room proceeded directly

from the Top-Down Analysis (see Figure 1-1). Because the

enhancement effort commenced first, and consisted of a major

revision to appearance of the control room, it set the context in

14



which all other changes in response to HED Assessments would be

made .

pased upon the enhancement criteria, a proposed sample panel
enhancement was developed and reviewed by the team, It was based
upon the human factors criteria provided by the NUREG 07¢¢ and
included an in-depth analysis of the purpose of each control and
indication on the panel as well as the system contiguration,
Also, proposed terminology to be used on the control room panels
was submitted for review, After a full team review of the
proposed enhancements, an enhancement methodology was
established, All panel enhancements and new label terminology
was reviewed by the team and by additional operating personnel,
Revisions were made as directed by the team, and the resulting

enhancements were placed on the full scale mockup.

The initial panel enhancement dJdesign consisted of not only
enhancements, but suggested physical changes that involved moving
controls and indicators as necessary to better group functions
and allow the addition of more effective mimics. All suggested
changes were documented as HEDs, The enhancement design also
included a complete revision of all panel labels, Iincluding
hierarchal labeling to reduce wording and use of a consistent set
of terminology. The terminology was prepared from a list of
standard names and abbreviations developed during the Limerick
plant DCRDR, and was modified to include additional terms and
tevisions as appropriate for Peach Bottom, The new terminology
list was prepared as a manual entitled "Nomenclature for Control

Room," and kept updated through the enhancement design effort,

15



Extensive use was made of availab.. reference data such as

origina’ panel prints, label data, and P&IDs. This data was
augmented by a photo noslxc‘proputod to support analysis and
preparation of the full scale mockup. In addition to available
data, it was necessary to visit the control room to make

additional lists of instrument identification and nomenclature,

The CRDR team reviewed the initial control room enhancement
design in great detail., Each control and indication label was
reviewed, as were the groupings and relationships, Colors were
assigned by general systems and were used to help relate
functions on the panels. Colors were used only as ailds, 1in
addition to hierarchal labeling and mimics, and do not require
the operator to memorize color codes., The team made on-the-spot
revisions, and talked through the conventions used in order to
establish the methods to be used for all panels, To facilitate
review and acceptance at all levels of Philadelphia Electric
Company, the enhancement design for the initial panels was
implemented on a full scale mockup for review by higher
management, Upon approval of the design approach, color drawings
were then prepared for all pertinent control room panels and the

Remote Shutdown Panel.

1.7.2 Review/Approve Panel Design

Panel designs were submitted to the team during regular review
sessions. The drawings were reviewed in great detail and marked
up with the team decisions, Recommended location changes were
considered at this time and {f approved (per enhancement

drawing) documented on MED Assessment Forms,



The marked drawings were then used to implement enhancements on

the full scale mockup. The purpose of a mockup was to try
proposed designs and arrangements before implementation in the
control room, Therefore, the enhancement and arrangements were
subjected to continual review on the mockup throughout the
remainder of the CRDR. Frequent changes were made as a result of

the HED assessment process.

1.7.3 HED Significance/Priority

The team then met to determine the significance of the HEDs, and
to assign a priority with respect to safety. The methodology
described in the draft NUREG 0801 (Oct 1981), Section 4.2 was
followed, Exhibits 4«1 and 4-2 in that document were reorganized
for better team understanding, and a description of the process
to be used by the team was given to the team prior ¢to the
stacting process (see Appendix D). The items were discussed
among team members, and the procedure explained., A trial use
of the HED significance list was then completed and the process
was further discussed until all members understood the
methodology.

The WED significance list, shown in Figure 1-3, is a condensation
of the explanation provided to the team and was used as a
reminder list., Each team member had the more detailed
1ist for reference as necessary. The method used was to have each
member review the statement of the HED discrepancy, and then
independently review the significance list to {dentify which



HMED SIGNIFICANCE

HED NO.

A, PHXSICAL PERFORMANCE

1. Reduction of effectiveness of the operator's body and
mind caused by:

a. Undue fatigue:
(1) Duration of operation
(2) Frequency of demands
(3) Environmental conditions

b. Discomfort

¢. Injury

2. Restriction of the operator's ability to perform:
a, Control suitability
b. Availability

B. SENSORY/PERCEPTUAL PERFORMANCE

1. Reduction in visual sensing:
a. Visibility of instrument or information
b. Readability of information
€. Visual distractions

2. Impairment of audio reception:
a. Audibility
b, Noise level

3. Perception of information received visually or audibly:
a. ldentification of information sought
b. Understandable information

€. MENTAL PERFORMANCE

1. The degree of stress:
a. Rapidity of response required
b. Severity of situstion (emergency procedure)
¢. Accutacy of response required

2. The tondoncx to cause confusion:
a. Misleading information or arrangement
b, Complexity

3. Mental workload:
8. The degree of information collection requirements
b, Correlation of information
¢. Mental manipulations
d. Evaluation and decision

4. Coordination with others in or outside control room:
a. Absence/remote location of information or controls
b. Delay of feedback information

BIGNIFICANCE RATING! Indicate Highly Possibly Not
the overall likelihood of this Likely Lik.
discrepancy causing operator error. 5 1 3 ] )

Figure 1-3. MED Significance List



factors applied to that discrepancy. Each member presented his

own point of view., The team then discussed the items suggested
by each member. The reasons for selecting the applicable items
from the list were explained and discussed by the team, Much
interchange was involved in these discussions., The team recorder
completed a list by checking those items that were agreed upon
by the team; no fitems were omitted that any ;onhcr felt
should be included. With this agreement on the human factors
involved, the team then discussed and agreed by consensus as to
an overall statement of the significance of a HED. This was
indicated on a significance scale of 1 to 6, indicating the
overall likelihood of the HED causing operator error., This was

an agreed upon, subjective estimation by the team of experts.

The BWROG developed a prioritization system that was applied
during the original control room survey (CRS). The system,
called the Evaluation Product (EP), relates to the "relative
likelihood that non-compliance with that checklist item could
cause or contribute to operator error,” multiplied by the degree

of compliance with specific criterion:
EP = Potential for error X Degree of compliance.

The potential for error was determined by a task force of 30 GE
and utility engineers, and pre-assigned to each checklist item,
rating them 1, 2, or 1, (See BWROG Summary Report enclosed as
Appendix B, section 2.0 page 2-1) This rating is therefore very
generic in nature because it does not deal with specific

circumstances of each HED, In addition, the GE rating for

19
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"potential of causing an error" did not include any rating with

respect to safety. The DCRDR team considered each 1item in
context for its potential for causing an error (HED
significance), and then considered the safety implications prior
to assigning a priority. The assignment of a priority contained

a much more thorough and specific analysis than the EP.

The degree of compliance used in the checklist was a rating of 1
through 4 given by the reviewer during the review of the control
room, and did generally reprasent the specific condition,
However, the generic potential for error multiplier was
frequently not appropriate, so that the finai EP was of limited

help in this review,

The team noted when the EP differed from its own estimation of
the significance level and discussed the difference, The
assigned significance level in all cases considered the EP, At
the time the significance level was determined, the team had a
great deal of knowledge ol each HED and therefore was qualified

to determine the level for that specific discrepancy.

To establish the priority, the tram referred to a list of safety
related systems and other criteria, again used as a reference
list, to consider the safety significance of that HED (see Figure
1-4). Finally, the team considered the definitions of
priorities with respect to safety as listed in Table 1-1.
The first two priorities are safety related and are taken from
Section 4.2.2, of the draft NURG 0801, The Priority 1 definition

is a summary of categories IA,B,C, 1IIA, and [II, This category

N



In determining the safety significance of a HED, the combined

judgement of the team is needed in consideration of the specific
condition caused by the HED or a combination of HEDs. The team

members should consider the following:

1. HEDS that cause errors on systems that dizocfly affect
safety such as:
a. Engineered safety features
b, Reactor coolant and protection systems
¢. Containment isolation and control systems

d. Emergency core cooling systems and their support
systems

e. Auxiliary feed systems
f. Reactor control systems

g. Off gas isolation systems
2. The potential for violation of technical specifications.

3. HEDs that are known to have caused error. that will lead

to unsafe operation.

4. HEDs that could cause the inadvertent activation or
de-activation of a safety related system or a system

needed to safely shut down the plant,

Figures 1-4. Determination Of Safety Significance Of HED

21




TABLE 1-1. HED PRIORITY CATECORIES

Priority 1 (High Safety Significance)

HEDs that are documented or judged likely to adversely
affect the management of smergency conditions by the
control room operators. This Jciority includes all HEDs
that have high safety significance that could result |in
ursafe operation, any that have resu.ted in unsafe opera-
tion, and any that could result in errors of serious

consequences. (9891 Cat,.IA,B,C, Cat.I1IA, Cat.III.)

Priorit Low Safety Significance

HEDs that have caused problems or appear likely to cause
problens during normal and off-normal operations that
could not result in unsafe operations. (8891 Cat.1D,

Cat,118,C.)

for Operational Reliabilit
HEDs that are not sefety significant but could degrade
operational efficiency and relisbility, either singularly
or in combination with other MEDs. This priority includes
HEDs that are individually of minor consequence, but in
combination with other MNEDs or other conditions could

degrade operstor w«ffectiveness under stress,

No ificant Improvement
HEDs 3Judged Dby the review team tc have no significant
effect on operations and are not documented as causing
problem during operation, This priority includes all HEDs

that do not fit into any of the other categories.

Priority 85 (Previously Corrected)

HEDS that have already been corrected in the control room

since the orginal survey was completud by the BWROG.

Priority 6 (Not a Discrepancy)

HEDSs that ware found not to violare human tactors
criteria. These are not discrepancies and no cocrection

is required,



pertains to HEDs that should be corrected as soon as
possible. Priority 2 summarizes categories 1ID, 1IB,C and
pertains to HEDs that should be corrected in the near
future. Priority 3 HEDs are not safety significant, but
could result in reduced operational reliability. Priority
B} HEDs are those that would not result in significant
improvement. Note that most Priority 4 HEDs are assigned
resolutions. New priority numbers 5 and 6 have been added to the
original 1list shown in the Program Plan. Priority 5 HEDs have
already been resolved by changes in the control room since the
criginal BWROG CRS and therefore need no priority for
implemention. Priority 6 represents HEDs that, upon
investigation by the team, were found not to violate human
factors criteria. (These HEDs were, in most cases, written by a
reviewer who did not correctly interpret what he observed.) The
selection of a priority was done in the same manner as the
selection of the significance levels: each teum member made his
own decision based upon his particular expertisc¢, then the team

discussed the selections thoroughly and arrived at a consensus.

1.7.4 HED Resolutions '

The methodology for analysis of design alternatives described in
Section 4.2.2.2 of NUREG 0700 was used. As suggested in that
methodology, the human factors experts analyzed all HEDs and
prepared proposed resolutions based on human factors criteria in
NUREG @700. Designs were integrated with the panel redesigns
being developed under the enhancement effort. Not all proposed

resolutions conformed to all human factors criteria because
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compromises sometimes had to be made with other HEDs. Very often
separation criteria for safety systems prevented full compliance
with all human factors criteria. Where all criteria could not be

met, the factors were pointed out to the team,

Where the 1ideal resolutions for different HEDs resulted 1in
conflict with engineering regquirements, the best overall
resolution was developed, using the mockup as reference, to best

suit the needs of the operator.

HED resolution deliberations were conducted at the mockup. The
mockup thus became much more than a display of enhancements. It
represented the major integrating mechanism for all design
improvements, This was true whether or not the actual resolution
to a HED discrepancy appeared on the mockup. The mockup still set

the context and standards for the design,

The CRPR team considered the proposed resolution, diézsiaed,cphet
possible solutions, and designated the approved resolution, This
was by no means a perfunctory approval. Each HED was thoroughly
teviewéd and discussed, At this time, the relationship of the
proposed resolution was considered with respect to other
resolutions and the overall panel design as displayed on the
mockup. Members were by this time thoroughly familiar with the
panel enhancement design plans and HED resolution efforts, This
enabled design considerations to be discussed from many points of
view, In many cases, the resolution was revised to meet system
requirements. In some cases, the proposed resolution was found

to cause new problems and was revised to ensure compatibilty,



These discussions were led by the human factors experts, All
members of the team represented decision making levels in their
area of expertise, so that decisions by the team could be
considered to be grounds for proceeding with preparation for

implementation.

The design of HED resolutions wusually reguired ' extensive
technical investigation and team analysis. This was accomplished
by many references to the control room installation to identify
design details,and referral to the engineering staff for
additional design information and review. Often, an informal
functional analysis was conducted by members of the team using
operational experience to analyze the specific use and sequence
of events in the use of equipment identified in the discrepancies
being investigated. To coordinate these investigations, an
action item tickler system was maintained to ensure follow-up and
wlAuti&r} of technical gquestions. Status lists and cross-
reference lists were maintained on the computer t» keep track of

HED resolutions and to coordinate their completion.

A technique of assigning resolution codes imposed a discipline on
the team. These ensured that the degree of compliance with the
human factors guidelines in NUREG 0708 was understood by all
members. The code was designed to identify the type of solution
to be implemented, and served to clarify the methods and degree
to which the HED will be resolved. These codes are defined in
Table 1-2. The codes were assigned by the team members. Where

compliance was not complete, the rationale for deviation was
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Code

TABLE 1-2. HED RESOLUTION CODES

Description

Meets Human Factors Engineering (HFE) guidelines

originally or as improved.

Minor deviation, but satisfies the underlying

performance principle implied by HFE guidelines.

Meets HFE guidelines through a combination of

solutions.

Meets HFE guidelines through other means that are

judged to satisfy the intent of the guidelines.

Acceptable btut dces not meet HFE guidelines; a

correction may increase potential for error.

Solutions do not meet all guidelines, but are
judged to be acceptable for safe operation for

the reason stated.
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addressed in the resolution. This ensured that the team was

completely aware of any deviations from human factors guidelines

and understood the reasons for deviation.

The main emphasis of this review was to ensure that the HED
resolution solved the identified problem and that it did not
create a new HED. During this review, the team also identified
any special additional requirements that existed for training or
operational procedures. This review resulted in being a major
step toward the verification required by Supplement 1 to NUREG

0737.

1.7.5 Class Improvement Design

All HEDs assigned to class improvements were further arranged in
groups so that similar improvements could be designed as a class.
These groups contained several HEDs that were similar or
interrelated and needed to be considered together. They also
included a single discrepancy that applied in several places on
the panels or annunciators. In all cases, it was important to
consider these HEDs as a group to ensure the resolution was

consistent and did not cause additional HEDs.

1.7.6 Individual Improvement Design

This step dealt with the design of resolutions to HEDs that
represented unique problems, not directly related to other HEDs.
Comparisons with other HED resolutions were made through
examination of the mockup. All design changes from both
individual HEDs and Class HEDs that could be represented on the

mockup were included on the mockup.
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1.7.7 HED Verification

Finally, a verification of each HED was performed by the team.
This process consisted of joint discussion of each item of the
HED Verification Checklist shown in Figure 1-5. Each item on the
checklist was individually discussed by the team, which
arrived at a decision on each item, designating it either
satisfactory, or requiring revision. If revisions were
required, these were made immediately, if possible. This
checklist procedure resulted in some revisions to the various
aspects of HECs considered. These checklists were completed for

all HEDs.

The review was conducted at the mockup so that each resolution
could be reviewed as implemented. Reference was made to
supporting data as necessary. Item 5 specifically considered
compounding effects with other HEDs and the possibility of
creating a new HED with the resolution chosen, as required by

NUREG @737, Supplement 1.

This verification effort was supported by the final validation
walkthrough conducted on the mockup (see section 1.9.). By
conducting the walkthrough near the end of the review, full
advantage could be taken of the enhanced mockup to verify the
integrity of the many changes. The validation walkthrough was a
key method of determining that the various HEDs were corrected
in a satisfacto.y manner, and that they did not cause other HEDs,

or combine with other resolutions to cause a HED.
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HED VERIFICATION

3.

HEC No(s)
Approved Code
Safety priority
VERIFICATION STATUS: Unit: $2 $3
Applicable
Schedule
RESOLUTION ANALYSIS AT / REV
1. Code correct? Should be:
2. Addresses discrepancy?

4.

Meets human factors requirements?
Safety considerations:

a. Safety questions not addressed?

b. Cause temporary reduction in safety?

¢. 1Increase risk of failure or misoperation?
Compounding effect:

a. Causes another discrepancy?

b. Adversely combines with other resolutions?

6. Cause negative training?

SCHEDULING

1. Circle applicable unit: Unit #2 Unit 43
2. Assigned priority:

3. Schedule:

First refueling outage
Second refueling outage
Not implemented

Team Review Action

Figure 1-5. HED Verification Checklist
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1.8 TASK ANALYSIS AND VERIFICATION OF TASKS

The task analysis process used the approved TRIP procedures as
the functional analysis. The plant specific procedures developed
from the BWROG EPGs are satisfactory for use as a functional
analysis per the BWROG meeting with the NRC on May 4, 1984,
These procedures provided the definition of functions'ftom which
the task analysis was conducted. The task analysis was performed
in accordance with NUREG 0700, paragraph 3.4.2.4., and SRP 18.1,
Appendix A, Sections 2.2 and 2.3. The analysis commenced 1n
early September, 1985 and was completed in October 1985, The
CRDR team had . 3y access to, and used, other licensed

operators and engineering personnel for support as reqguired.

The process was performed in two separate steps. The first was
to determine the display and control requirements for the control
room instruments. In order to do this, an analysis of tasks
required to accomplish the functions was performed. This step
included defining the parameters necessary for the operators to
(1) determine the need to perform an action, (2) perform the
action as directed by the TRIP procedure, (3) determine that
the action had been performed successfully. The second step was
to conduct a verification that the control room inventory met the
stated display and control requirements that resulted from the
analysis of tasks and if not, to identify missing displays and
controls. The form used to record the information generated from

these two steps appears as Figure 1-6.
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In the first sten, the analysis was conducted in a location where
the team would be less likely to think about the existing
controls and dismlays on the control panels. A written briefing
of task analysis was provided to the team by the Task Analysis
Fxpert to educate the team on what was to be done and how it was
to be done. This bri. ing is enclosed as Appendix E. . The team
then discussed the written briefing. All questions and xey
voints were explained. During this step of the analysis, only the
left half of the Task Analysis Worksheet, labeled Task and
Reauirements, was comnleted. The information was recorded in
accordance with the Key to Task Analysis Worksheet, which is
enclosed in Apovendix F. All 11 TRIP procedures were talked

throuah in this manner.

TRIP Procedures: T-10a's
T-99 Post Scram Restoration
T-100 Scram
T-101 RPV-Control
T=-102 Containment Control
T-111 Level Restoration
T-112 Emergency RBlowdown
T-113 Rlowdown Cooling
T-114 Spray Cooling
T-115 Alternate Shutdown Cooling
T™-116 RPV Flooding
T-117 Level /Power Control

After the completion of the requirements section of the Task
Analysis, the team filled in the verification section. The
entries in this section were then reviewed for Human Engineering
suitability at the high fidelity mockupn. The mockup was used

as the control room inventory, A photo mosaic of the control

room was also available for reference.




ﬁ’;

The team reviewed the verification procedure provided 1in the
written briefing, and the key points were discussed. Using the
task steps and the display and control requirements, the
availability section of the form was completed by talking through
each step, having the operators indicite which instruments and
controls would be used to accomplish the steps, and recording the
characteristics of the designated existing instruments, The
team then performed a comparison of the designated instrument
with the display and control requirements of the task analysis,
Any verification entry that did not meet the display and control
requirements section was documented as a note at the bottom of

the Task Analysis form and subsequently written as a HED.

Durina this verification process, the team also addressed the
suitability of those designated instruments., This included a
consideration of the relationship of control and displays. To aid
the team in assessing human factors considerations for the
suitability of the instruments, each team member was provided
with a copy of the Task Analysis Guidelines during the briefing
for the Verification phase. A copy of the Guidelines is included
in Appendix G, The final overall suitability of each entry was
then determined by the team to be either satisfactory, or to
require preparation of a Human Engineering Discrepancy (HED)
Assessment sheet, Information was recorded on the form in
accordance with the Verification section of the Key to Task

Analysis Work Sheet (Appendix F).
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This process for the determination of the control and display
requirements, HED assessment, and verification was reviewed by
the NRC during the In-Progress Audit for Peach Bottom on February
19 to 22, 1985. The NRC Audit Report for Peach Bottom on April
19, 1985 letter from J.F. Stolz to E.G. Bauer, Jr., found this

process to be satisfactory.

The T-20¢ procedure series supperts the TRIP Procedures. The T-
200 procedures were reviewed and found to contain mostly system
lineup instructions for both control room and floor operators.
Since the lineup instructions called for specific controls in the
control room, the availability of these controls was verified.
(These procedures were also used during the validation
walkthroughs described below.) For each of the T-200 Prcocedures
that pertain to control room operators, a task analysis similar
to that conducted on the TRIPs was performed to identify
information needed, actions required, and feedback information
required to determine that the action was performed successfully.
These actions typically involved only one or two steps after a
system lineup had been completed. For these entries, characteris-
tics were identified and the verification section was completed

as previously described.

During the analysis of TRIP procedure tasks described above,
there were certain system lineups for specific operations that
were lengthy and were required in several procedures. These
involved merely providing controls with appropriate feedback for

accomplishing these system lineups. These sections were referred



to a separate lineup analysis for the specified operations. The
analysis consisted of using existing lineup sheets also used for
Peach Bottom Units 2 and 3 identifying those controls that were
required to be in the control room. Availability of these
controls was verified as having appropriate indicating 1lights,
which provide appropriate feedback to the operator, This
completed the task analysis of emergency procedures and

supporting procedures,




1.9 VALIDATION

The objective of the Peach Bottom Control Room Design Review
Validation was to determine whether functions allocated to the
control room operating crew could be effectively accomplished
within the structure of the Emergency Procedures, termed
Transient Response Implementation Plan (TRIP), and the improved
design of the control room, As part of the Validation of the
control room improvements, it was possible to determine if
improvements created additional discrepancies, and to identify

discrepancies not previously noted.

The validation methodolegy involved three phases: Preparation,

Walkthrough/Talkthrough, and Documentation,

1.9.1 Preparation

This phase involved developing the validation aan;the data

<&
collection guidelines, in addition to analyzing the TRIP proce-

dure flow diagrams. The guidelines were developed to ensure that
the participants (control room licensed operators) were aware of
why the validation was heing done, what was expected of them, and
how the CRDR team would be conducting the validation, As part of
this, guidelines were developed for the observers to ensure
appropriate data collection was accomplished. The requisite

forms for collecting data are included in Appendix H.

An analysis of the TRIP procedures was done to ensure that
the validation effort examined the appropriate steps and

contingencies of the procedures while minimizing the



redundancies. This ensured that the main flow and branches to a
particular TRIP were examined, and also provided for the
appropriate crossing between particular TRIPs in a walkthrough

context. Table 1-3 lists the TRIP procedures analyzed.

TABLE 1-3, TRIP PROCEDURES ANALYZED

T-100 SCRAM
T-99 Post SCRAM Restoration
T-101 Reactor Pressure Vessel Control

Reactor Power (including ATWS)
Reactor Level
Reactor Pressure

T-102 Containment Control
Torus Temperature
Torus Level
Drywell Pressure
Drywell Temperature

T-101 Reactor Level Restoration
oS T-112 Emergency Blowdown
-3 & T-113 Blowdown Cooling
T-114 Core Spray Cooling
T-115 Alternate Shutdown Cooling
T-116 Reactor Pressure Vessel Flooding
T-117 Reactor Level/Power Control

The above TRIP procedures occasionally referred to additional
technical procedures (T-200 series as shown in Table 1-4,) These
procedures were reviewed for control room actions, and those

applicable to the control room were also walked through.




TABLE 1-4. T-200 SERIES PROCEDURES

T-200 18 Inch Drywell Vent

T-201 Containment Vent By Way of Sumps

T-210 CRD System SBL Injection

T-211 CRD System B Boric Acid-Sodium
Tetraborate Injection

T-212 RWCU System SBL Injection

T-220 Control Rod Select Block Bypass

T-221 Main Steam Isolation Valve Bypass

T-222 Secondary Containment Ventilation Bypass

T-223 Drywell Cooler Fan Bypass

T-224 ADS Auto Init.iation Bypass

T-230 Torus To CST By Way of HPCI-RCIC

T-231 HPSW To Torus

T-232 Torus Filter Pump Isolation Bypass

1.9.2 Walkthrough/Talkthroughs

The actual validation activity was conducted via walkthroughs and
talkthroughs using the enhanced control room mockup. The mockup
had been previously verified against prints ensuring all controls
and indications were properly labeled, scaled, and identified,
and all enhancements and other improvements as a result of HED
resolutions identified in this report., The method used for the
walkthrough was as described in NUREG @700, Section 3.8.2.
Although the Program Plan indicated that audio and video
recordings would be made, they were not used for these
walkthroughs, NUREG @700 suggests the use of audio and
video recordings only for real time exercises where it 1is not

possible to stop activity to clarify points during the run,



possible to stop activity to clarify points during the run.
Recordings taken for Limerick CRDR walkthroughs were found to be
unnecessary. No data collection was specified or intended from

such recordings.

Prior to starting the runs for the walkthroughs/talkthroughs, the
operators and CRDR team members were briefed on the purpose of
the validation. In addition, the operators were briefed on the
mockup enhancements, philosophy of the design, and changes from
the present control room configuration, The mockup contained the
final configuration intended for the control room, The approach
to enhancements altered the appearance of the panels, such that
the operators were not totally familiar with the new arrangement,
As a result, the lack of familiarity with tne new design served
to determine how easily the operators would be able to adapt to

the new configuration and label terminology.

Walkthroughs were performed by the operators in near real
time, but were interrupted from time to time to allow
clarifications for the review team members, In addition,
operators were encouraged to comment on anything they nociced
during the exercise, In some cases, runs were repeated in
order to obtain a more 'real time' environment for ohs;tvation
purposes, Recognizing the constraints of a static mockup, this

uninterrupted run proved useful.

Data was taken by human factors consultants whn have worked on
the CRODR. The team leader also completed a comment sheet for

each run, Operations personnel performed as a three person team,
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of two operators and an SRO supervisor, which is normal minimum
staffing for one unit operatiqn during emergencies. Each operator
was accompanied by a data taker using an Operator Accivity
Sheet (Figure 1-7) to record movements from station to station,
and a comment sheet to record comments by the operator and
observer notes, An example of a completed activity sheet 1is

enclosed in Appendix I.

Time lines were not prepared for these walkthroughs because
the TRIP procedures being used have been thoroughly evaluated by
PECo and approved by the NRC Procedures Branch as described 1in
the Prooram Plan, The extensive evaluation process included
the use of the Limerick simulator, which, while not plant
specific, is similar to the Peach Bottom plant, All operators
participating in the walkthroughs had heen trained on these
procedures on the simulator, and have many years of control room
operations experience at Peach Bottom., Therefore, the operator's
evaluation was considered to bhe the best source of timing,

phasing, frequency, and duration of actions.

Communications between operators within the control room and
from control room operators to floor operators was also acted out
and obhserved. Operators simulated using internal communications
equipment and identified what circuits they were using., Teamwork

and operator coordination was observed during all runs,

The organization of the exercise runs was in three

segments. First, all TRIP procedures were walked through using
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the procedures listed in Table 1-3. For this segment, the runs
were arranged in logical sequences that would take the operators
through all steps of all task branches. In some cases, a minor
deviation to the logical process was made to pick up an
alternative short branch that would otherwise be skipped.

This ensured that all task actions were covered in this series of

runs. Each of these runs were conducted in a serial format, that

is, if concurrent branch actions were required by the procedure,
the run executed them in series. This was done to ensure that
the whole team was able to follow all steps. Even though some
DCRDR team members were assigned to following one particular
operator, each was expected to follow all operations, maintain
overall continuity, and to provide additional observations

on every action.

Secondly, because the TRIP procedures occasionally require the
operators to follow several branches concurrently, the preceding
series operations did not fully indicate the operator loading
conditions. Therefore, upon completion of the first segment of
exercise runs, a second segment of runs was conducted to
demonstrate concurrent branch operations. For these, the most
difficult concurrent exercises were chosen, Because the
observers and operators had already been through all branches in
the first segment, the overall flow of actions and communications

during these runs was easier to follow and record.

Finally, a walkthrough/talkthrough of the T-200 series supporting
procedures that contained control room functions wes conducted

to satisfy the observers that procedures referenced in the TRIPs




would be satisfactorily accomplished. These procedures required
the control room operators to make a particularly complex lineup
of systems. Since these procedures simply required a single
operator to follow the procedure in performing a specific series
of individual steps, each procedure was accomplished by subteams

of operators and observers.

1.9.3 Documentation.

Each run was documented on the forms indicated previously.
Subseguent <o the walkthrough/talkthrough, these forms were
reviewed and analyzed. The operation was critiqued and any
further comments or questions were clarified and recorded. To
aid in the review of the run, a copy of the Human Factors
Guidelines used for task analysis were provided to team members
for reference. They consist of statements drawn from NUREG @700
Section 6 items that apply to task analysis and walkthrough

operations.

The potential discrepancies noted during the walkthrough/talk-
throughs were subsequently reviewed and analyzed to determine

human factor discrepancies to be documented as HEDs.
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Section 2

GENERAL FINDINGS
2.1 CONTROL ROOM WORKSPACE

This section discusses overall functional relationships between
control panels and the integral nature of operations. The design
of the control room for both Unit 2 and 3 features three low back
consoles arranged in a curved shape, with vertical back panels
behind them (facing the operator), and vertical panels forming
the back wall of the primary control area behind the operator.
(See Figure 2-1 for the layout of Unit 2 and 3.) The two units
are located side by side and are essentially identical in layout
and arrangement of controls and indications (not a mirror image
arrangement) . Common panels are located between the two units,
All these panels are located in the primary controls
area and are visible and easily accessable to the operators. The
Off Gas/Reccmbiner panel is located in the control room but is
behind the vertical boards, not in the primary control area.
This panel is easily accessed by the operator,but is not directly
visible from normal operating stations. There are no summary
alarms in the primary control area for Unit 3, but summary alarms
have been added to Unit 2 as part of an Off-Gas/Recombiner

modification.

The depth of consoles exceeded the reach distance for the 5th
percentile female, but are within extended reach with slight
torso flexion. Controls at the back of consoles are infrequently

used. These consoles are intended for the standing operator.
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PEACH BOTTOM APS
CONTROL ROOM PANELS

PANEL ¢ DESCRIPITION

gocel FIRE PROTECTION

2(3)ecez AREA AND PROCESS RADIATION MONITORING
2(3)0cCe3 RHR, CS, AND ISOLATION SYSTEM
2(3)0Ce4n RECIRC AND REACTOR WATER CLEANUP
2(3)ece4s HIGH PRESSURE COOLANT INJECTION
2(3)ecCe4c REACTOR CORE ISOLATION COOLINGC
2(3)0Ce5Aa REACTOR CONTROL

2(3)ecess FULL CORE DISPLAY

2(3)0C06A FEEDWATER

2(3)0Ceés FEEDWATER AUX

2(3)ece7a CONDENSATE AND CIRC WATER
2(3)ece7s COND AND CIRC WATER AUX
2(3)0Ce8A MAIN TURBINE

2(3)ecCese MAIN TURBINE AUX

2(3)eces MAIN GENERATOR

2(3)ecle PROCESS RADIATION MONITORING
2(3)eCll AREA RADIATION MONITORING
2(3)0C12 PLANT SERVICES

2(3)ecl3 TIiPs

eecCl4 COMMON PLANT RADIATION MONITORING
2(3)ec2l CRITICAL PLANT TEMPERATURES
eeca4 STARTUP POWER

@@C26A-D DIESEL GENERATORS

2(3)0C36 SRM AND IRM

2(3)ec3? LPRM, APRM, AND RBM

gecl23 EMERGENCY COOLING TOWER
2(3)0C124 FEEDWATER TURBINE TEST

2(3)0C196 OFF-GAS RECOMBINER

2(3)0C484A,B

eecslz

CONTAINMENT ATMOS. DILUTION
SITE WEATHER STATION

Figure 2-1.

Control Room Layout (cont'd)
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viewing angles of the vertical back panels are restricted below
48 inches from the floor. Some instruments and controls are

located below that level.

Annunciators are located above the vertical back panels and above
the vertical panels forming the back wall of the control area.
They are tilted at 15 degrees. The viewing angles apd reading
distance meet criteria. Alarm tiles are large and easily

indentified.

The central console 1is intended as the primary operating
station for the plant., It contains the reactor controls and
indications, the feed water pump controls, and emergency (SBLC)
reactivity controls. The right console contains the recirculation
systems immediately adjacent to the central console. The rest of
the right console provides the necessary controls for primary
support systems., The left hand console 1is for feedwater,
condensate, circulating water, and turbine controls and
indications., Additional controls for this system are on the back
panel behind the left console, and are used for system startup
and shutdown. The arrangement of the consoles was found to
provide good concentration of frequently used controls at the
prime operating station, requiring a minimum of operator
movement. There were no instances of finding controls on a back

vertical panel that should have been on a console,

Control of electrical systems, ECCS, and containment is
contained on vertical panels that are directly behind the

operator when standing at the control consoles. They are easily
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visible and accessible from the operator station,
Organizationally, the electrical, ECCS, and containment panels
are assigned to the Chief Operator during emergencies, while the

Assistant Chief Operator takes station at the center console,

The necessary emergency equipment, including breathing apparatus,
is adequate, Storage is adequate and has been further addressed
in a general control room upgrade separate from the CRDR
currently in progress. This upgrade includes major revisions to
control room lighting, including the addition of more effective
light diffusion materials, While the overall lighting in the
control room met human factors criteria, some glare was noted on
instruments located high on vertical panels. The new lighting
will control this problem. Acoustics in the control room met
requirements and were further improved by carpeting the control

room,

2,2 CONTROL PANEL ARRANGEMENTS o

- &
The control panels are logically arrunged with instruments
and controls grouped by functions, The functional groupings are
generally very good, although not visually differentiated by
demarcations, Because of the lack of demarcations and hierarchal

labeling, groupings are somewhat difficult to identify.

Mimics were not used in the original design of the panels except
the electrical panels., Some mimics had been added on Unit 2 ECCS
and Containment Isolation Systems on an experimental basis,
Generally, the mimics on the electrical panels were excellent,

The experimental mimics were somewhat congested and too complex
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to be helpful to the operator.

Because of the large number of controls and instruments 1in a
relatively condensed space, the overall anthropometric guidelines
for maximum and minimum height of controls and instruments were
exceeded on the vertical panels, This has resulted 1in some
controls being at a height difficult to reach by the 5th
percentile female, and the necessity for all operators to bend or
squat to reach some controls on the vertical panels. The height
of these vertical panels thereby caused the annunciator panels
above them to be higher than recommended, and when the operator
is located between the consoles and the vertical back panel, he
is required to tilt his head at an uncomfortable angle to read
the annunciators above the panels., However, these panels are used
only during deliberate operations, and all alarms are
acknowledged from the control consoles, from which they can be
read easily. This was not considered to be a significant
prdblem?rThe viewing angles of annunciators from normal operating
stations were within guidelines and fully adequate. The reach
distance on the benchboards slightly exceeded the haximum reach
distance for the 5th percentile female, but was found to be

acceptable.

The panels are not identified by system names, Only the
numbering system used by the plant designers 1is used fcr

identifying panels,

2.3 ANNUNCIATORS

There are approx.mately 1100 annunciator alarms for Unit 2 and



common. These are located around the periphery of the control
room, above the vertical panels, They are divided into
annunciator panel matrices of less than or equal to 5¢ alarms
each, Because of the large numher of alarms and the limited space
available for panel mounting, it has not always been possible to
mount the alarms directly over the panel to which they relate.
The double density of panel arrangement with consoles in front of
back panels means that the annunciator related to the console
must vie with the annunciator related to the back panel for the
prime space directly above or in front of each. This means that
there 1is no way to rearrange panels without massive elimination
of alarms, Task analysis, verification, and walkthroughs

revealed that most of the alarms were adequately placed.

The windows flash only for the initial unacknowledged alarm.
They do not reflash on clearing the alarm. The operator must
determine, on his own, that the alarm has cleared. Each window
has an internal slide swir~h that can he set for tne alarm to go
out automatically when the alarm condition clears, or to remain
lighted when the alarm condition clears. 1In the latter case, the
operator must push the reset button to determine that the alarm
condition has cleared. This is consistent with the operating
philosophy requiring aggressive follow-up on alarms. However,
there is no procedure for determining in which position the slide
switch is to be set; it is left to the pperator to decide. While
this flexibility is very useful in some operations and with some
alarms, it is not desirable for some alarms related to emergency

operations.



The annunciator alarm, acknowledge, reset sequence is shown in

Table 2-1.

TABLE 2-1. ANNUNCIA™OR ALARM, ACKNOWLEDGE, RESET SBQUENCE‘

CONDITION WINDOW STATE AUDIBLE SIGNAL
NORMAL NON ILLUMINATED SILENT
ALARM FLASHING ALARM TONE

ACKNOWLEDGED ILLUMINATED STEADY SILENT

ALARM CLEAR ILLUMINATED STEADY SILENT
(Manual Mode)
OFF
(Auto Mode)
RESET OFF SILENT
TEST FLASHING ALARM TONE

There are no silence pbshbuttons or switches to control the
noise caused by a large numher of alarms, The alarms are bells
and buzzers, They were reported to be excessively loud by the
original owners group survey, but have since been reduced 1in
volume and are now completely adequate and meet the applicable
criteria. However, the lack of a method of reducing alarm
intensity during an emergency may hamper recovery operations.
Controls for acknowledge, reset, and test of alarms are
conveniently placed around the control room; however, these
controls are not consistently arranged top to bottom or left to
right, The acknowledge buttons are palm- actuated mushroom-type
huttons for blind operation, but they are not consistently
colored, Test pushbuttons do not have guards to prevent

accidental operation in high stress situations,




Some prioritization has been used on annunciators. This consists

of the wuse of red lights for top priority alarms, yellow for
intermediate priority, white for low priority, and blue for
violations of secondary containment, Alarms are generally
arranged in a red-yellow-white-~blue order, from top to bottom,
However, this arrangement not used consistently throughout the
control room, The panels mix high priority alarms with
informational alarms, All priorities use the same audio
alarms. In addition, tiles which are normally "on" during power

operation are colored green., Very few green tiles are used.

The annunciators use the dark board concept. Large tiles are
used so that labeling can be easily read. A limited first out

feature has been added to the control room for key alarms,

There are many multi-input alarms, Some of them have convenient
control panel indications near the alarm window, to quickly
clarify the meaning of the alarm, However, there are many less
important alarms that do not have information immediately
available for the control room operator to determine the cause of
the alarm. Alarm operator response cards, which specify operator
actions for safety related alarms, are located in the control

room.

Annunciator matrices are not conveniently numbered, requiring
the operator to count tiles to determine the number for reference

to response cards., NoO matrix numbering system is used,

Because annunciator panels are located above vertical panels,

there is no difficulty in reaching individual tiles for

L e R T DRI P TR A R



maintenance and bulb replacement. Bulbs are simply replaced from

the front of each individual tile without affecting other tiles.

Temporary labels had been used on some alarm tiles, but since
the orginal owners group survey these have all been replaced with
permanent tiles.

2.4 CONTROLS

The equipment for controls and controllers generally meets
human factors standards. There are, however, 40 controller units
that have 11 different variations in combinations of controls and
meters contained in each unit. The exact functions of these
controls and meters are not always clear, and in some cases it is
difficult to determine how the controlled parameter will be

affected.

The large variety “f handles used for controls resulted in some
types of handles being rather large, thereby tending to obstruct
the view of labels and legends for the control on the
benchboards, particularly the back row of controls. Some J-
handles located at the bottom of benchboards are too close to the
edge and could be inadvertently activated. Most J-handles in
this position were previously reversed so that they pointed up
and therefore are not subject to being brushed against. There

are no other major problems with controls

2.5 DISPLAYS
Visual displays are primarily of three types: vertical
analog indicators, roll chart recorders, and vertical drum

recorders. All recorders have corresponding scales for direct



reading., Multipoint recorders are also used 1in some support
applications, but in two cases, important operating parameters
are included on the multipoint recorders, This has made it
difficult to read these specific parameters with the rapidity and
accuracy required. However, the instruments generally meet human
factors standards. With a few exceptions, the scales used on
visual displays are properly designed, are not enhanced to
indicate operating zones, limits, or set points on key
indications,. Many meters use non-standard scale markings and
progressions, but they are generally consistent throughout the
plant. There was glare noted on meters located high on vertical
panels. Color coding of lights was found to be consistent and to

meet human factors criteria,

2.6 LABELS

Hierarchal labeling has not been used on any panels. Some label
inconsistencies were found on instruments and controls in type,
size, placement, nomenclature and use of abbreviations. Temporary
labels were found in places throughout the control panels,
indicating that better labeling is required. All temporary labels
have been removed and replaced with permanent labels where

appropriate.

2.7 PROCESS COMPUTER

The existing process computer has limited capability and 1is
used only for backup information, It is not required to support
operation of the plant, Therefore, it was not reviewed in detail

and is not considered a plant requirement, Plans are bheing made



for the installation of a more advanced computer that will
include a Safety Parameter Display System (SPDS). (As discussed
in the August 9, 1985 letter from John S, Kemper to Mr. Hugh L.

Thompson, Jr., Director NRC Division of Licensing.)

2.8 COMMUNICATIONS

Communication was found to be generally adequate for plant
operation. The only major problem is the lack of a priority
break-in method on the plant announcing system for the control
room operator. The initial survey identified problems with
excessively loud PA speakers, but this has been corrected since

the orginal owners group survey,

2.9 PANEL/WORK STATION FINDINGS

This section discusses findings with respect to the major
panel groupings and their facing vertical back panels. The
consoles are discussed from left to right. Then the Electrical,

ECCS, and Off Gas Panels will be covered,

2.9.1 Condensate, Feed, Turbine Console and Back Panel

The console consists of a benchboard section for controls
and a low back section for meters and recorders. The benchboard
is grouped by systems, but uses few demarcation lines. The
groupings are well arranged in a sequential relationship with the
exception of the feed pump valves., These valves are not arranged
in proper sequential order. There is not adequate room for
mimics, but generally the effective grouping of controls tends to
minimize difficulty in following flow paths., The indications on

the slanted back have been generally arranged over the controls




to which they are related.

The feed, condensate, and turbine back panel provide a good
complement to the console controls and indications, The many
rows of like switches for the extraction and feed heaters,

however, are not well organized, so that controls for different

aspects of this operation are difficult to understand. This

problem is made more difficult by misleading nomenclature. These
controls are wused only in deliberate startup and shutdown

operations.

The turbine controls use the standard layout provided by General

Electric and are well grouped.
2.9.2 Reactor Control Console and Back Panel

This 1is the center console and is the primary operator station
for plant operation, It contains the rod control systems and
standby boron injection system. It also includes the controllers
for the feed system along with appropriate instrumentation for

controlling the reactor water level.

The left-hand portion contains the feed controls, and indications

are placed directly over the controls to which they relate,

The center portion contains the rod drive controls and a
core map, which is a Rod Select Matrix for individual rod
control, The associated indications are located immediately above
these controls, This section is adequately laid out. On each side
on the rod control section are the meters and controu'.s for source

range, intermediate range, and average power range monitors,



Again, instruments are located generally above their associated
controls. The center section does not use demarcation lines to
help differentiate the various functions telqted to monitoring
power. The reactor mode switch is located near the back of the

benchboard and it is difficult to read the switch position

labels,

The right portion of this center console contains the Standby
Liquid Control system, the Control Rod Drive system, and other
support controls. It is functionally arranged, but the groupings

are difficult to differentiate.

Directly in back of this console 1is a large core map on the
vertical back panel. It contains numerous indications for each
rod. The combination of all these indicators in the arrangement
of the core installation is adequate bhecause each rod is easily
identifiable by a digital rod height indicator. To the left of
the core map is the TIP panel; controls for the emergency cooling
towers are on the right,

2.9.3 Recirculation, Reactor Cleanup, and Plant Services and

Back Panels

The right-hand console contains primary and balance of plant
auxiliaries, The left portion, immediately adjacent and at an
angle to the center console, has the controls and indications for
the recirculation system, an important means of controlling
reactivity in the reactor. Next to that is the Reactor Cleanup
system and then the Drywell drains, Tlhese sections are neatly

grouped and separated, The Cleanup System controls are not




arranged logically for the sequence of system operation and would

benefit from the use of mimics.

The right portion of this console contains balance of plant
systems. There controls are arranged by functions, with
indications directly over the controls, but are so tightly packed
that it is difficult to distinguish groups. Some controls are

separated from the main grouping in similar controls.

The back panels behind the console contain channel flux
indications and the radiation monitoring instruments for Unit 2
and common. These instruments are well grouped, but no
demarcation lines have been used to help identify the groups.

These panels are used for backup controls and indications.
2.9.4 Electrical Panels

The four diesel generator controls and associated dkv
distribution are on a common console between Unit 2 and Unit 3.
The 13kv and estartup electrical distribution panels are
vertical panels opposite the diesel generator consoles. The
electrical panels use mimics to relate the controls to the
system, Generally, the mimics are well arranged. The electrical
distribution panels for Unit 3, Common, and Unit 2 are side by
side and une integrated mimics that make their relationships very

clear.
2.9.5 Emergency Core Cooling Systems

The ECCS systems, the Containment 1Isolation Systems, and the

Automatic Depressurization System are located on the vertical




panels behind the control room operator. Some experimental
mimics have been added to these panels on Unit 2, indicating that
mimicking is desirable, The density of controls makes
comprehensive mimicking difficult. Therefore, the mimics are
very congested and difficult to follow. The displays at the top
of the HPCI and RCIC panels are not functionally grouped and éhey
intermix parameters from different systems, On other ECCS
panels, displays are appropriately grouped, but run together so

that the groupings are not always discernable.
2.9.6 Containment Atmosphere

The Drywell Purge and Ventilation Systems are mimicked but
difficult to follow. The containment isolation status panel is
arranged by systems and uses mimics in some cases. The purpose’
of this display is to rapidly determine what group 1isolations
have occured and whether the isolation was completed properly.
There is no way to determine to which isolation group each set of
lights belongs. Therefore, the panel does not satisfy the

purpose for which it was intended.

2.9.7 Off Gas

The Off Gas System is located behind the back panel, out of
sight of the operators at their normal control stations. It is
easily accessable if required. The annunciator alarms for Off Gas
are positioned over the related panel. Summary alarms in the "at
controls "area of the control room have been added for Unit 2,
and will be added for Unit 3 as part of a modification package.

In co” "unction with the modifications being made to this system,



several components are being added. Conseguently, the control
panel has been redesigned. This redesign coincided with the
DCRDR panel review and enhancement design, and therefore human
factors designs were included in the panel rearrangement. This
represented a major redesign of the panel resulting in
significant improvements in arrangement, grouping, enhancing, and

labeling.

2.9.8 Remote Shutdown Panel

This panel combines many systems on one panel. The controls
are arranged in configurations quite different from the control
room panels. The lack of demarcations, mimics, and hierarchal

labeling make it very difficult to locate controls and displays.

2.9.9 Procedures

The owners group criteria included a review of procedures
and documentation, Generally, discrepancies conccrntﬂ!;pmct%sncy
procedures have been corrected by the new TRIP procedures that
have been prepared in accordance with NRC guidelines, Other
procedural items have also been corrected, as described in

individual HEDs,

2.9.10 NRC Human Engineering Discrepancies

An in-progress audit was conducted early in the DCRDR
process. At the time of the in-progress audit, only a few panel
configurations had been placed on the mockup shells, These had

not yet been proofed fur accuracy and were known to have several

errors, The enhancements included did not represent the final




approved enhancement configuration, For these reasons, the

comments in the audit report concerning the mockup were somewhat
premature, but they were, however, taken into consideration by

the team as described below, .

After the ¢time of the audit, the mockup was subjected to
five review processes before the final enhancements and
configuration were approved. The mockup was reviewed by the DCRDR
team for accuracy and appropriateness of enhancements. The
mockup was used during the HED assessment and HED resolution
phase, where further review and changes were made. (Also during
this review, in-progress audit comments about the mockup were
considered,) Operators, as part of the team, reviewed and
commented up on the mockups. The mockup was used for the
walkthrough of TRIP procedures, Finally, the mockup was
used for the verification that design improvements provide
Qﬁi negessary correction and do not 1ntfoducc new HEDs. Only
after all these reviews were completed were the enhancements
and arrangements considered to be approved for the preparation of
new panel arrangement drawings. Throughout this overall process,
every effort was made to make the mockup a high fidelity
representation of the desired control room, The mockup was a
valid representation of the control room for each phase of the

DCRDR process,

The in-progress audit identified several HEDs. One of these
was not yet identified by the review process, and it is included

in this report as HED NRCl-@l, In a separate review by the NRC,
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in conjunction with a PECo proposal to use certain meters and

recorders as an £PDS, 12 human factors discrepancies were

listed. These discrepancies are included as the NRC series HEDs,.
Each was treated as a human factors discrepancy without

consideration for possible use as an SPDS.
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Section 3
IMPLEMENTATION
This implementation plan involves a significant upgrade of
the Peach Bottom Unit 2 and 3 control rooms,. The approach has
been to use a full scale, high fidelity mockup to perform a
thorough and integrated enhancement design of the control room,
Based upon specifically established criteria, ' extensive
enhancements have been designed and implemented on the mockup.
Each human engineering discrepancy (HED) was carefully
considered, and the solution integrated into the design approach
oL the mockup. Strong and enthusiastic support {rom operating
personnel as members of the DCRDR team, 1n support of the team,
and in review of the mockup design, enabled the inclusion of all
reasonable and effective improvements into a very workable

design,

Concurrent with the DCRDR, a major improvement in the control
room has been undertaken, This includes the arrangement
of desks, storage, and traffic patterns, complete revision of
lighting, and better use of supporting spaces, These
improvements will result in better use of space and a reduction
of traffic in the primary control areas. In addition, blue lines
on the floor define areas that must be kept clear of support
personnel and ensure unobstructed access by operators to all

operating panels.

3.1 OVERALL APPROACH TO PANEL DESIGN
The full scale mockup of the control room formed the heart of the

design process, Preparations for enhancement designs involved
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much more than drawing lines, Each instrument was researched
using piping and instrumentations drawings (P&ID) along with
operator experience to determine the exact function and
relationship to other instruments, In many cases, the seeming
relationship was not correct because existing lebels were
misleading, Some instruments were relocated to better group them
with related instruments, or to obtain the cor:cct‘ order of

operation,

with the shift to hierarchal labeling, all labels were changed.
Using this technique, it has been possible to design labels that
are succinct and meaningful in operator terminology. A manual of
terminology and abbreviations was developed and used to obtain
‘ consistency in labeling throughtout, The complete enhancement
design eliminates temporary and non-standard labels throughout,

and ensures that all components are labeled correctly.

The result has given the effect of a completely redesigned
control panel,. This entire process used the continued input of
very experienced senior reactor operators, The most dramatic
improvements were made on the ECCS panels, Flow paths on these
panels were not easy to follow and were conducive to making
errors in lineups. The enhancement, labeling, and simplified

mimics have been well received by operators,

with the approved enhancements applied to the mockup, including
the relocation of some instruments, the mockup bhecame the major
. integrating factor in designing resolutions to class HEDs and

individual HEDs, Those solutions that could be displayed on the
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mockup were added to the mockup. Other solutions were designed in
the context of the enhanced and improved mockup. This proved to

be an ideal method of designing control room improvements.

Colors were used in enhanceme.t design to represent various types
of systems such as torus water, feed water, cooling water,
steam drains and exhaust, lube oil, and hydraulics. These were
chosen to suggest the type of system being represented,
Demarcation outlines were used to group normal operation systems
in appropriate system colors, and emergency instrument groupings
were color-padded in system colors. To provide a Dbetter
background to all these colors and to improve the overall
appearance of the control room, all panels will be repainted a

light beige.

Using the criteria developed for the overall program,
enhancements were designed and have been implemented on the Off-
Gas Panel 1in the actual control room, These improvements are

proving to be benificial to operations

3.2 COMPONENT IMPROVEMENTS

This part of the discussion is divided into two sections. The
first discusses classes of problems, In that category, are
discrepancies that appear !n many places, perhaps on several
panels in the control room, and that are dealt with as a class
problem, An overall solution to each class of discrepancies has
been developed and will be applied to all applicable locations in

the control room, These are called class improvements,
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The second category is individual solutions to specific problems
applicable to one situation, These are called individual

improvements,

3.2.1 Class Improvements

3.2.1.1 Annunciator Arrangement

The placement of annunciators around the perimeter of the control
room has resulted in having some annunciators not located over
the associated panel, or in front of the associated console,
Investigation of this problem revealed that the arrangement of
the annunciator panels is logical within the spaces allowed for
their placement., There is no way to change the location of these
punoil in order to obtain a better arrangement without a whole~-
scale deletion of alarms, Neither the task analysis/
verification, Qr the walkthrough of emergency procedures showed

location to he a problem,

wWwhile annunciator panels are prioritized by the use of red and
amber lights, some alarms have not bheen prioritized, The ure of
red and amber colors have bheen defined, and all appropriate
alarms will be given colors, A matrix system of identifying
alarm windows will be used, This system will use alpha-numerics

around the periphery of each annunciator panel,
3.2,1.2 Annunciator Alarm Sequence

Annunciator visual alarm sequences provide a flashing alarm and
audio bell or buzzer until the alarm is acknowledged, wWhen
acknowledged, the bell is silenced and the window is on steady.

For resetting alarms when the alarm condition is cleared, two

o



options are available,. Each window can be set by means of a

switch located behind the window to be manual or automatic, In
the automatic mode, the light will go out without an alert when
the alarm condition has cleared. In the manual mode, the alarm
tile will remain lighted when the alarm condition has cleared,
but will not sound and alert, The window can be darkened only
when the operator pushes the reset button, The pocitiﬁn of this
slide switch is now left to individual shift operators. While
this is desirable for most of the alarms, some of the more
important alarms must be set in a specific position. The alarms
will be analyzed and guidelines will be prepared for setting
these switches, Alarms that must have a specific setting will
have a small "A"™ or "M" engraved in the corner of the tile to

indicate that the switch must be left in the indicated position,

Annunciator controls provide an acknowledge button, a reset
button, and a lamp test button, These are located in several
places around the control room, One set is arranged in different
order, backward from the others, These will all be made to
conform to one sequence, All acknowledge pushbuttons will be
colored yellow and will have a large mushroom- type palm-
actuated handle for blind operation, Finger operated pushbuttons
are used for reset and test, Raised guards will be used on all

test pushbuttons to protect against inadvertent operation,

The bells used for annunciator alarms will be modified to have an
automatic tone-down feature that will reduce their intensity

after a few seconds, This will tend to reduce the noise level
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during abnormal or emergency operations, when all alarms cannot

be acknowledged immediately.

The multi-input alarms that do not have convenient instruments to
resolve the meaning of the alarm condition were thoroughly
investigated, 1t was found that these alarms are adeguate as
multi-input alarms because of the nature of the alarms. (HED Al-
96 in Appendix A list these alarms and the resoulutions for

each,)

A plant modification has added a first-out feature on selected

annunciator alarms since the original owners group survey.

3.2.1.3 Controls

several types of controllers are used throughout the control
room, There are 11 different variations in the combinations
of controls and meters used on 4@ controllers, While these
generally meet human factors criteria, the specific functions of
each control and meter in each controller wunit is not always
clear, nor is the final effect on the controlled parameter always
clear., Controllers will have labels added to clarify functions
as appropriate, In addition, some controllers indicate open on
the left and close on the right, the opposite of control

conventions, These will be changed to conform to conventions,

Although there are many different shapes used for control

handles, generally there is no consistent coding. With the



elaborate enhancements and the use of mimics, there 1is no

operational need to define handle codes. Since the existing

handles do not cause any confusion, no changes will be made.

3.2.1.4 Displays

The primary display used throughout the control room 1is the
vertical analog meter, This meter meets human factors criteria.
Very few of these meter scales are enhanced to aid the operator
in determining cautionary and danger areas, Those scales
determined to require enhancements during the task
analysis/verification process wil) be marked with color zones as
required, to help the operators identify key plant conditions
during emergency operations, See individual task analysis (TA)

HEDs. (Appendix A)

Recorders use both single pens and multiple pens. Where multiple
pens are used, the colors are distinct and easily
distinguishable., Multipen recorders will have legends to
identify pen colors, The recorder will use the same hierarchal
labeling system as the vertical meters., Each recorder has paper
designed to match its scale, The number of the paper |is
identified inside the door of each recorder, 8o that the correct

paper will be used for replacement,

pisplays and controls that are located above or below recommended
heights were individually reviewed by the team, These were found
to be instruments that were easily identified and read, and posed
no problem to operators, The use of hierarchal labeling improved

the identification of the lower instruments because larner fonts
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were used and labels were moved to the top of instruments, The
higher instruments are not so high that they are not easily read

(see HED D3-05).

Many of the meter scales use the progression 3, 6, 9, 12, instead
cf an even number progression, Because these ICll.' divisions
are well marked, easily read, and are used consistently, the team
found no reason to change them, However, some other scales were
not well marked, used inconsistent divisions, and were difficult

to read, These scales will be changed to meet standards,

The Remote Shutdown Panel contains many different types of
systems, This factor caused more restrictions on rearranging
components because of separation criteria, Operators found the
panel to be very difficulc to understand, Enhancement designs
were used to relate this panel to the applicable portions of
control room panels, so that they would be immediately
recognizable to an operator who normally does not use the remote
panels, The mockup of the Remote Shutdown Panel was located with
the control room mockup in order to ensure similarity of

enhancements,
3,2.2 Individual Improvements

The resolutions selected for one-of-a-kind discrepancies were
based upon the priority assigned and the practical needs of the
operators, Each resolution was carefully coordinated with the

overall design concepts of the control panels, On several
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occasions, proposec solutions were fcocund to conflict

with other

design features and would have caused another discrepancy. The

final resolutions were made compatible with the panels.

individual HEDs enclosed for details,

Refer to



Appendix A

HUMAN ENGINEERINC DISCREPANCIES

The HEDs have a complex numbering system that was used to
directly relate to the original owner's group control room survey
(CRS) discrepancies which were divided into groups but not
numbered, The initial letters indicate groups: A-annunciator,
D-layout design, I-instrumentation and hardware, P-procedures,
E-environment, T-training, The supplemental survey uses the
same lettering system, with a preceding "S§". Task Analysis HEDs
are lettered TA; Operating Experience HEDs are lettered LER; NRC

instigated HEDs lettered NRC; Validation HEDs are labeled VW,

NOTE: Equipment indentified in this appendix are for Unit 2 and

Common plant equipment, Unit 3 equipment would be similar

equipment,
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PEACH BOTTOM
HED ASSESSMENT

HED No. AJ=01
EP = 4/PRI 4

Code B
TITLE:
Annunciator Color/Location Coding
COMMENT :
Inconsistent use of annunciator color/location coding.
Ttem: 4.3.1 Ref.: C1.3 Source: CRS

TDENTIFICATION: Panel: ALl

Component Name: Annunciator Tiles
ID or Number: N/A

DESCRIPTION:

Alarms are generally arranged in a red-yellow-white-blue order
from top to bottom, However, this coding is not consistently
used throughout the control room,

MITIGATING CONSIDERATIONS:

Coding the alarms is in the process of being completed.

RESOLUTION: (6ched: None )
Define annunciator window color coding. Ensure coding is applied
consistently throughout control room, Due to operating

experience the use of color and location prioritiszation is not considered
beneficial to operations.

TRATNING REQUIREMENTS :

Brief operators on panel design improvements,

Team Approval Signature: '3% &,L, Date: FER 268 W
() Adattlonul page (s) attached
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PEACH BOTTOM
HED ASSESSMENT

HED No, Al-02
EP = 4/PRI 4

Code A

TITLE:

Annunciator Legend Consistency
COMMENT :

Terminology used inconsistently on some annunciator

tiles.
Ttem: 4.3.2 Ref.: C2.1 Source: CRS
TOENTIFICATION: Panel: 20C203, 20C204

Component Name: Annunciator Tile
ID or Number: 20C203D-4, 20C204B-14

DESCRIPTION:

"Torus" and "“Suppression Chamber" are used interchangeably in
annunciator legends.

RESOLUTION: (Sched: None )

Window 20C204B-14 will be changed to TORUS instead of Suppression
Chamber .

TRAINING REQUIREMENTS:

PROCEDURE REQUIREMENTS:

Update alarm cards and procedures (TRIPs, OT's, Off Normals,
SE's, BST/EP) accomplished by A-36 Periodic Procedure Review
(administrative procedure).

Team Approval Signature: 'é} &,L..a, Date: FEB 28 1906

( ) Additional page(s) attached



PEACH BOTTOM
HED ASSESSMENT

HED No, AL-03

EP = 4/PRI 4
Code F
TITLE: :
Annunciator Type Style
MM H
Inconsistent application of type style and size on some
annunciator panels.
Ttem: 4.3.3 Ref.: C2.2 Source: CRS

TDENTIFICATION: Panel: Gee attached.

Component Name: Annunciator Legends
ID or Number: See attached.

DESCRIPTION:

Temporary annunciator legends use varying type styles and sizes
(some are handwritten). The five panel annunciator legends use
smaller type and are difficult to read. This could cause an
error during emergency situations,

RESOLUTION: | “(Sched: None B

All temporary labels have been replaced by permanent labels. The
team reviewed all annunciators for readability and found them to
be satisfactory. Some stylf Rariation is required to accomodate
information needed on the windows™ The window labels are now
acceptable., See HED Al-05.

TRAINING REQUIREMENTS:

None.

PROCEDURE REQUIREMENTS:

None,

Team Approval Signature: '35 % Date: FEB 28 1988

( ) Additional page(s) attached




PEACH BOTTOM
HED ASSESSMENT

EP = 6/PRI 4
Code A
TITLE:
Incorrect Annunciator Legend
COMMENT ¢
Window 20C204B-14 is incorrect.
Ttem: 4.3.4 Ref.: C2.5 Source: CRS

IDENTIFICATION: Panel: 20C204

Component Name: Annunciator Tile
ID or Number: 20C204B-14

DESCRIPTION:

The legend reads "SUPPRESSION CHAMBER HI LEVEL" when {t should
signify a transfer of HPCI Suction.

RESOLUTION: “(Sched: None )

The signal to the window is Torus HI Level not HPCI Suction
Transfer. To change the label would mislead the operator.
"Suppression Chamber" will be changed to "TORUS."

TRAINING REQUIREMENTS:

None .

PROCEDURE REQUIREMENTS :

Team Approval Signature: ‘35 w Date: FF5 28 1098

( ) Additional page(s) attached




PEACH BOTTOM
HED ASSESSMENT

HED No, ALl-05

EP = 4/PRI 5
Code A

TITLE:

Annunc ator Markings
COMMENT :

Temporary = markings have been added to some

annunciators.
Ttem: 4.3.5 Ref.: C2.6 Source: CRS

TDENTIFICATION: Panel: GSee attached.

Component Name: Annunciator Tile
ID or Number: See attached.

DESCRIPTION:

Setpoint indications have been added to several annunciators with
tape and grease pencil. No standard method for changes appears
to exist.

RESOLUTION: (Sched: N/A )

All temporary labels have been removed and replaced by permanent
labels where required.

N U H
None
PROCEDURE REQUIREMENTS :
None.

Team Approval Signature: ’3% w..( Date: Fgp 28 1986

( ) Additional page(s) attached
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PEACH BOTTOM
HED ASSESSMENT

HED No. Al-06

EP = 6 PRI 4
Code F
TITLE: o
Multi-choice Alarms
COMMENT :
Some multi-choice alarms exist.
Item: 4.3.6 Ref.: CZ2.7 Source: CRS

IDENTIFICATION: Panel: See attached.

Component Name: Annunciator Tile
ID or Number: See attached.

DESCRIPTION:

Several multi-choice alarm windows exist (e.g., HI/LO, etc.).
These should be avoided wherever possible.

RESOLUTION: (Sched: None )

Each multi-choice alarm was reviewed for action required. No
changes were found to be necessary. See attached lis%.

TRAINING REQUIREMENTS:

None.

PROCEDURE REQUIREMENTS:
None.

Team Approval Signature: "A % Date: FE3 28 1986
(11) Additional page(s) attached




HED Al-06 - Multi-Choice Alarms - w/out Backup Control Room
Indication

CATEGORY =~ SIGNIFICANT TO OPERATIONS:

ANNUNCIATOR
u/2 RFPT 0il Reservoir 20C206R - 19, 24, 29
u Hi - Lo level
(A, B, C)

Resolution: Alarm must be investigated by floor operator before action
can be taken. Therefore, it doesn't matter which of the
multiple choice conditions exists.

u/2 Reactor Bldg Cooling 20C212R - 35
u Water Header Tank Hi - Lo
level

Related Instrumentation: Process Computer will print out on Lo.
Resolution: Alarm must be investigated by floor operator before action

can be taken. Therefore, it doesn't matter which of the
multiple choice conditions exists.

u§2 RPS/PCIS Trip Units Card 20C205L - 20
u out of file or power

failure
Related Instrumentation: Related alarms are available.

Resolution: Related alarms allow operator to identify which condition

exists.
u/2 RPC/PCIS Trip Units ir 20C205L - 19
u Calibration or Gross

Failure
Related Instrumentation: LAB should notify if calibration.

Resolution: Alarm will indicate gross failure. Alarm must be inves-
tigated by floor operator before action can be taken.
Therefore, it doesn't matter which of the multiple choice
conditions exists.



\

HED Al-06 - Multi-Choice Alarms - w/out Backup Control Room
Indication

CATEGORY - SIGNIFICANT TO OPERATIONS:

ANNUNCIATOR
u/2 RFPT 0il Reservoir 20C206R - 19, 24, 29
u Hi - Lo level
(A, B, C)

Resolution: Alarm must be investigated by floor operator before action
can be taken. Therefore, it doesn't matter which of the
multiple choice conditions exists.

u/2 Reactor Bldg Cooling 20C212R - 35
u Water Header Tank Hi - Lo
level

Related Instrumentation: Process Computer will print out on Lo.

Resolution: Alarm must be investigated by floor operator before action
can be taken. Therefore, it doesn't matter which of the
multiple choice conditions exists.

u/2 RPS/PCIS Trip Units Card 20C205L - 20
u/3 out of file or power
failure

Related Instrumentation: Related alarms are available.

Resolution: Related alarms allow operator to identify which condition
exists.

u/2 RPC/PCIS Trip Units in 20C205L - 19
u Calibration or Gross
Failure

Related Instrumentation: LAB should notify if calibration.

Resolution: Alarm will indicate gross failure. Alarm must be inves-
tigated by floor operator before action can be taken.
Therefore, it doesn't matter which of the multiple choice
conditions exists.




HED Al-06

CATEGORY - FAIRLY IMPORTANT TO OPERATIONS

ANNUNCIATOR
u§2 Condensate Drain Tank 20C207L - 20
u Hi~-Lo Level

Resolution: Floor operator will shift controllers. Alarm must
be investigated by floor operator before action
can be taken. Therefore, it doesn't matter which
of the multiple choice conditions exist.

uéz Centrifuge Trouble or 20C208R - 5
u/3 Barrel Overflow

Resolution: Alarm must be investigated by floor operator before
action can be taken. Therefore, it doesn't matter
which of the multiple choice conditions exist.

u§2 A,B,C Condensate Pump 20C207L - 25
u High Vibration

Related Instrumentation: Other pump parameters in control room

Resolution: Alarm must be investigated by floor operator before
action can be taken. Therefore, it doesn't matter
which of the multiple choice cond.tions exist.

vw/2 A,B,C Circ Water Pump 20C207R - 31
u High Vibration

Related Instrumentation: Other pump parameters in control room

Resolution: Alarm must be investigated by floor operator before
action can be taken. Therefore, it doesn't matter
which of the multiple choice conditions exist.

u§2 Nitrogen Compressor 20C203BB - 22
u A or B Trouble

Related Instrumentation: Back-up Compressor should take
over until able to investigate.

Resolution: Alarm must be investigated by floor operator before
action can be taken. Therefore, it doesn't matter
which of the multiple choice conditions exist.




HED Al-06
CATEGORY - FAIRLY IMPORTANT TO OPERATIONS:

ANNUNCIATOR
u/2 A&C RHR Heat Exchanger
u High Conductivity 20C208L - 17
B&D RHR Heat Exchanger
High Conductivity 20C208L - 18

Resolution: Isolate heat exchanger set (A&C or B&D) from control
room, chemistry to determine which is leaking, floor
operator manually isolates.

uéz Clean-up Filter Demin 20C204R - 2

u Inlet Hi - Lo PH

Resolution: Change to another Demin whether Hi or Lo condition
exists.

u§2 Clean-up Drain Header 20C204R - 7

u Hi - Lo Press

Resoultion: Operator will know whether the alarm is HI or low by
the system mode of operation.

uéz Rad., waste discharge 20C212L - 54
u to Canal Hi-Lo flow

Resolution: Automatic valve stops discharge on high or low flow.
Floor followup.



HED Al-06

CATEGORY - GENERAL TROUBLE ALARMS

ANNUNCIATOR

Recombiner Trouble 00C196

Related Instrumentation: Will install unit specific and Common
Trouble Alarms w/Recombiner Mod

Resolution: Alarm must be investigated by floor operator before
action can be taken. Therefore, it doesn't matter
which of the multiple choice conditions exist.

u/2 Isophase Bus Trouble 20C208R -~ 30
u

Resolution: Alarm must be investigated by floor operator before
action can be taken. Therefore, it doesn't matter
which of the multiple choice conditions exist.

uéz CRD Hydraulic Hi Temp 20C205R =~ 35
u

Resolution: Alarm must be investigated by floor operator before
action can be taken. Therefore, it doesn't matter
which of the multiple chocice conditions exist.

u§2 Condensate Filter Demin 20C207L - 2
u Trouble

Resolution: Alarm must be investigated by floor operator before
action can be taken. Therefore, it doesn't matter
which of the multiple choice conditions exist.

052 Service Water Screens 20C207L - 30
u Trouble

Resolution: Alarm must be investigated by floor operator before
. action can be taken. Therefore, it doesn't matter
which of the multiple choice conditions exis%.



HED Al-06

CATEGORY - GENERAL TROUBLE ALARMS

ANNUNCIATOR
u§2 Quter Screen Structure 20C207R - 19
u Screen Stopped

Resolution: Alarm must be investigated by floor operator before
action can be taken. Therefore, it doesn't matter
which of the multiple choice conditions exist.

092 Circ Wwater Traveling 20C207R - 23
u Screens Trouble

Resolution: Alarm must be investigated by floor operator before
action can be taken. Therefore, it doesn't matter
which of the multiple choice conditions exist.

u§2 Turbine Bldg. Sampling 20C207R - 26
u/3 Stat. 1 Trouble

Resoluiion: Alarm must be investigated by floor operator before
action can be taken. Therefore, it doesn't matter
which of the multiple choice conditions exist.

u/2 Reactor Bldg. Sampling 20C207R - 28
u Stat. 3 Trouble

Resolution: Alarm must be investigated by floor operator before
action can be taken. Therefore, it doesn't matter
which of the multiple choice conditions exist.

Fire System:

2 Turbine Centrel CO Deluge

Sprinkler Systems Ckt. Trouble 20C205LL - 19
3 Turbine Central Ckt. Trouble 30C205LL - 22
2 Turbine South Ckt. Trouble 20C205LL - 20
3 Turbine North Ckt. Trouble 30C205LL - 25

Resolution: Alarm must be investigated by floor operator before
action can be taken. Therefore, it doesn't matter
which of the multiple choice conditions exist.



HED Al-06

CATEGORY - GENERAL TROUBLE ALARMS (cont.'d)

ANNUNCIATOR

uéz Drywell Radiation Monitor 20C203B - 20
u Trouble

Resolution: Alarm must be investigated by floor operator before
action can be taken. Therefore, it doesn't matter
which of the multiple choice conditions exist.

uéz Clean-up Filter/Demin 20C204R - 6
u Sys. Trouble

Resolution: Alarm must be investigated by floor operator before
action can be taken. Therefore, it dcocesn't matter
which of the multiple choice conditions exist.

u/2 Excess Flow Check Valve 20C203BB -~ 3
u Operated Panel 220 Trouble

Resolution: Alarm must be investigated by floor operator before
action can be taken. Therefore, it doesn't matter
which of the multiple choice conditions exist.

u§2 Excess Flow Check Valve 20C203BB - 4
u Operated Panel 221 Trouble

Resolution: Alarm must be investigated by floor operator before
action can be taken. Therefore, it doesn't matter
which of the multiple choice conditions exist.

u/2 Excess Flow Check Valve 20C203BB - 5
u Operated Panel 222 Trouble

Resolution: Alarm must be investigated by floor operator before
action can be taken. Therefore, it doesn't matter
which of the multiple chocice conditions exist.

u§2 Fuel Pool Filter/Demin 20C204R - 16
u System Trouble

Resolution: Alarm must be investigated by floor operator before
action can be taken. Therefore, it doesn't matter
which of the multiple choice conditions exist.



HED Al-06
CATEGORY - GENERAL TROUBLE ALARMS (cont'd.)

u/2 Fuel Pool Cooling & 20C204R - 21
u Cleanup System Trouble

Resolution: Alarm must be investigated by floor operator before
action can be taken. Therefore, it doesn't matter
which of the multiple choice conditions exist.

Auxiliary Boiler Trouble 20C212L - 8

Resolution: Alarm must be investigated by floor operator before
action can be taken. Therefore, it doesn't matter
which of the multiple choice conditions exist.

u/2 Raw Water System Trouble 20C212L - 21
u

Related Instrumentation: DST Level

Resolution: Alarm must be investigated by floor operator before
action can be taken. Therefore, it doesn't matter
which of the multiple choice conditions exist.

u§2 Chlorination System 20C212L - 22
u Trouble

Resolution: Alarm must be investigated by floor operator before
action can be taken. Therefore, it doesn't matter
which of the multiple choice conditions exist.

u§2 Moisture Monitoring 20C212L - 28
u System Trouble

Resolution: Alarm must be investigated by floor operator before
action can be taken. Therefore, it doesn't matter
which of the multiple choice conditioi. exist.

uéz Moisture Monitoring System 20C212L - 27
u High Coolant Leakage

Resolution: Alarm must be investigated by floor c¢,.rator before
action can be taken. Therefore, it dousn't matter
which of the multiple choice conditions exist.

u/2 Turb Bldg. Vent Panel 20C212L -~ 46
u 20C131 Trouble

Resolution: Alarm must be investigated by floor operator before
action can be taken. Therefore, it doesn't matter
which of the multiple choice conditions exist.




HED Al-06
CATEGORY - GENERAL TRCUBLE ALARMS (cont'd)

ANNUNCIATOR

u/2 Intake Structure Vent 20C212L - 48
u Panel 20C139 Trouble

Resolution: Alarm must be investigated by floor operator before
action can be taken. Therefore, it doesn't matter
which of the multiple choice conditions exist.

Shop & Whse Vent Panel 20C212L - 49
00C1l38 Trouble

Resolution: Alarm must be investigated by floor operator before
action can be taken. Therefore, it doesn't matter
which of the multiple choice conditions exist.

u/2 React Bldg. Vent Panel 20C212L - 51
u/3 20C132 Trouble

Resolution: Alarm must be investigated by floor operator before
action can be taken. Therefore, it doesn't matter
which of the multiple choice conditions exist.

Sewage Treatment Plant 20C212L - 55
Trouble - _
- . ‘0: -
Resolution: Alarm must be investigated by floor operator before
action can be taken. Therefore, it doesn't matter
which of the multiple choice conditions exist.

D - E Clg, Twr. System 39C212R - 3

Resolution: Alarm must be investigated by floor operator before
action can be taken. Therefore, it doesn't matter
which of the multiple choice conditions exist.



HED Al-06
CATEGORY -~ ELECTRICAL

ANNUNCIATOR

E (4kV) Bus Differential or 00C226
overcurrent relays

Related Instrumentation: Will los¢ effected bus in control zoom.
Diesel wiy 1 start.

Resolution: Alarm must be investigated by floor operator before
action can be taken. Therefore, it doesn't matter
which of the multiple choice conditions exist.

30C209R & 209L
Misc. Alarms on Relays

Related Instrumentation: Electrical distribution center will
lose power on effected circuit.

Resolution: Alarm must be investigated by flocor operator before
action can be taken. Therefore, it doesn't matter
which of the multiple choice conditions exist.

North 500 kV Sub., Sta. 00C224 - 5
General Alarm

Resolution: Alarm must be investigated by floor operator before
action can be taken, Therefore, it doesn't matter
which of the multiple choice conditions exist.

Unit 1 Trouble 00C224 - 15

Resolution: Alarm must be investigated by floor operator before
action can be taken. Therefore, it doesn't matter
which of the multiple choice conditions exist.

North 220 kV Sub, Sta. 00C224 - 25
General Alarm

Resolution: Alarm must be investigated by floor operator before
action can be taken. Therefore, it dcesn't matter
which of the multiple choice conditions exist.

South 500 kV Sub., Sta 00C224 - 45
General Alarm

Resolution: Alarm must be investigated by floor operator before
action can be taken. Therefore, it doesn't matter
which of the multiple choice conditions exist.



HED Al-06
CATEGORY - GENERAL

ANNUNCIATOR

Diesel Bldg. CO Sys. 00C226B - 1
Inactivated

Related Instrumentation: Fire watch signs to identify bay
Resolution: Alarm must be investigated by floor operator before

action can be taken. Therefore, it doesn't matter
which of the multiple choice conditions exist.

Diesel Gen. Room Flooded 00C226C - 1
Related Instrumentation: No way to determine which bay

Resolution: Alarm must be investigated by floor operator before
action can be taken. Therefore, it doesn't matter
which of the multiple choice conditions exist,

Seismic Trig Activation 30C212L -~ 4
or Loss of Seismic Power

Resolution: Alarm must be investigated by floor operator before
action can be taken. Therefore, it doesn't matter
which of the multiple choice conditions exist.



PEACH BOTTOM
HED ASSESSMENT

HED No, AIl-07

EP = 6/PRI 4
Code B
TITLE:
Annunciator Priority Coding
COMMENT :
Incomplete use of priority color coding.
Item: 4.3.7 Ref.: C2.8 Source: CRS

IDENTIFICATION: Panel: ALl

Component Name: Annunciator Tiles
ID or Number: N/A

DESCRIPTION:

Priority coding of annunciators by use of a red, yellow, green,
blue color system is incomplete. This could confuse an operator
trying to identify priority alarms.

RESOLUTION: (Sched: None )

Define annunciator window color coding. Ensure coding is applied
consistently throughout control room. Due to operating
experience and the use of color, location prioritization is not
considered beneficial to operations.

TRAINING REQUIREMENTS:
Brief operators on panel design improvements.

PROCEDURE REQUIREMENTS:
None.

Team Approval Signature: ‘36’ M Date: Fgp 28 1986

( ) Additional page(s) attached




PEACH BOTTOM
HED ASSESSMENT

HED No. Al-08

EP = 8/PRI 4
Code A
TITLE:
Annunciator Identification
COMMENT : \
No alpha-numeric identification code exists.
Item: 4.3.8 Ref.: C2.9 Source: CRS

IDENTIFICATION: Panel: ALl

Component Name: Annunciator Tiles
ID or Number: All

DESCRIPTION:

No alpha-numeric matrix system exists for identifying individual
annunciator tiles. At present the operator must count in order
tec locate the window in a panel. This causes identification
delays.

RESOLUTION: (Sched: None )

Add alpha-numeric matrix located around the perimeter of the
annunciator panel to identify alarms.

TRAINING REQUIREMENTS:

Provide training in use of annunciator matrix identification.
PROCEDURE RBﬁUIREHENT s

Update alarm cards.

Team Approval Signature: '35 w Date: FEB 28 1986

( ) Additional page(s) attached
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PEACH BOTTOM
HED ASSESSMENT

HED No. Al-09

EP = 6/PRI 1
“Code B
TITLE:
Annunciator Silence Control
COMMENT:
No separate silence button exists.
Ttem: 4.3.9 Ref.: Cb5.1 Source: CRS

IDENTIFICATION: Panel: ALl
Component Name: Annunciator Acknowledye Pushbutton
ID or Number: N/A

DESCRIPTION:

At present, a separate annunciator audible alarm silence button
does not exist. Alarms are silenced automatically when the
acknowledge pushbutton is depressed. This could be a problem if
more than one alarm came up at once.

RESOLUTION: (Sched: 1st Refuel )

The acknowledge button silences each alarm., Install a tone-down
system to reduce the sound level of the bell after initially
ringing. After acknowledging previous alarm, new alarms from
same audio annunciator panel will again initially be 1loud and
then tone-down in order to clearly identify new alarms.

TRAINING REQUIREMENTS:

None.

PROCEDURE REQUIREMENTS:
None.

Team Approval Signature: ’3 A, &M‘UY Date: FEB 28 196

( ) Additional page(s) attached




PEACH BOTTOM
HED ASSESSMENT

HED No. Al-10

EP = 4/PRI 3
Code B
TITLE:
Annunciator Control Arrangement
COMMENT : "
Annunciator controls not consistently arranged.
Item: 4.3.10 Ref.: C5.5 Source: CRS

IDENTIFICATION: Panel: Z0C207A

Component Name: Annunciator Controls
ID or Number: N/A

DESCRIPTION:

Annunciator controls are arranged horizontally on all consoles
except the Condensate console where they are arranged vertically.

RESOLUTION: (Sched: None )

Coding of the annunciator controls by shape and color
enhancements will allow easy identification.

TRAINING REQUIREMENTS:
None.

PROCEDURE REQUIREMENTS:

None.

Team Approval Signature: '3A' wwa/ Date: FEB 28 1986

( ) Additional page(s) attached




PEACH BOTTOM
HED ASSESSMENT

HED No. Al-11
EP = 7 8/PRI 3
" Code A
TITLE:
Annunciator First-out Feature
COMMENT; !

No dual reset capability or first-out feature exists,
tem: «3.11 Ref.: (5.6 Source: CRS
DENTI ATION: anel: N/A

Component Name: N/A
ID or Number: N/A
DESCRIPTION:
Annunciator tiles apparently have no first-out feature or dual
reset Capability for high Priority alarms.
RESOLUTION: ~(Sched: N/A )
A modification has added a first-out feature on selected annun-

ciator alarms,

TRAINING REQUIREMENTS:
None.

PROCEDURE REQUIREMENTS ;

None .,

Team Approval Signature:

o S S

( ) Additional Page(s) attached

A-11



PEACH BOTTOM
HED ASSESSMENT

HED No. Al-l2

EP = 57 PRI 2
“Code D
TITLE:
“"Alarm Clear" Indication
(4] NT:
No .ndication exists for a cleared alarm.
Ttem: 4.3.12 Ref.: Cb6.4 Scurce: CRS

IDENTIFICATION: Panel: All
Component Name: Annunciators
ID or Number: N/A

DESCRIPTION:

No special cue is available to an operator (e.g. a slower blink
rate) to indicate when an alarm input clears. The operator must
determine, on his own, that the alarm has cleared.

RESOLUTION: (Sched: 2nd Refuel )

The operating philosophy is to require aggresive follow up on
alarms. To aid the operator in clearing alarms, each window has
an internal slide switch that can be set for the alarm to go out
automatically when the alarm condition clears, or to remain
lighted when the alarm condition clears. The desired setting
depends upon the type of alarm and the operating conditions. For
certain alarms of greater importance, the position of the slide
switch should be specified. The position will be specified by
putting a small "A"™ or "M" in the annunciator windows that need
a required position to be set. Revise alarm cards to indicate
the required setting. Provide guidelines for setting slide
switches to Auto, Manual, or Optional.

TRAINING REQUIREMENTS:

Train operators in system for required settings.

PROCEDURE REQUIREMENTS:
None.

Team Approval Signature: 'j % ed/tv—vx Date: Fgp 28 1986

( ) Additional page(s) attached

A-12




PEACH BOTTOM
HED ASSESSMENT

HED Ne. Cl-01

EP = 4/PRI 6
Code A
TITLE: o
Printer Use
COMMENT :
One printer used between two units.
Ttem: 4.4.1 “Ref.: D2.4 Source: CRS

IDENTIFICATION: Panel: N/A
Component Name: Process Computer Printer
ID or Number: N/A

DESCRIPTION:

Only one printer is used. It must handle information for both
Unit 2 and 3. As such it is subject to possible overload, as
well as delay in printing when both units request data at the
same time.

RESOLJUTION: (Sched: N/A )

The described problem does not exist. The subject printer was
Balance of Plant (BOP) which has been removed from the control
room, and placed in the computer room. These printers are not
used for control room operations. Each unit has its own separate
printer pertinent to that particular unit (which prints
information.)

TRAINING REQUIREMENTS:

None.

PROCEDURE REQUIREMENTS:
None.

Team Approval Signature: ’3% w,w( Date: FEB 2 8 1986

( ) Additional page(s) attached




PEACH BOTTOM
HED ASSESSMENT

HED No, Cl-02

EP = 4/PRI 6
Code A
TITLE:
Auto-restart Capability
COMMENT :
No auto-restart capability exists.
Ttem: 4.4.2 : Ref.: D2.5 Source: CRS

IDENTIFICATION: Panel: N/A
Component Name: Process Computer
ID or Number: N/A

DESCRIPTION:

Drum memory is often compromised during transients causing the
computer to go down. No auto-restart capability exists,
therefore creating the possibility that the computer will not be
available during post-transient periods.

RESOLUTION: (Sched: N/A )

This computer not involved in operations; not used in transient
operations. Therefore, this is not a discrepancy.

TRAINING REQUIREMENTS:

None.

PROCEDURE REQUIREMENTS:
None.

Team Approval Signature: ':5% A‘/L’Y Date: pgpp 281986

( ) Additional page(s) attached

A-14



PEACH BOTTOM
HED ASSESSMENT

HED No. C1-03

EP = 4/PRI 6
Code A
TITLE:
Processor Redundancy
COMMENT:
No backup processor exists.
Ttem: 4.4.3 Ref.: D2.7 Source: CRS

IDENTIFICATION: Panel: N/A
Component Name: Process Computer
ID ¢r Number: N/A

DESCRIPTION:

Only one processor exists in each unit. I1f a processor failure
occurs, no backups are available to provide an automatic or
manual switch over.

RESOLUTION: (Sched: N/A )

This is not a discrepancy. These are two processors (one on
line, one backup) with manual switchover.

TRAINING REQUIREMENTS:
None.

PROCEDURE REQUIREMENTS:
None.

Team Approval Signature: AS % Date: FEB 28 1906
( ) Additional page(s) attached

A-15
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PEACH BOTTOM
HED ASSESSMENT

HED No. DIl1-01

EP = B8/PRI 6
Code B
TLE:
Annunciator Heights
COMMENT:
Annunciator panels higher than recommended.
Ttem: 4.1.1.1 Ref.: AlL.l Source: CRS

IDENTIFICATION: Panel: All

Component Name: Annunciators
ID or Number: N/A

MITIGATING CONSIDERATIONS:

Annunciator panels are angled down to facilitate reading. No
operator comments on difficulty of reading legends. Operating
experience of over 12 years does not include any LERs or noted
operational difficulties.

DESCRIPTION:

Ali control room annunciators exceed the recommended height of
88 inches. This creates difficulties in reading and identifying

alarms., ”
REZOLUTION: o TEsRed T W/k )

No physical change needed as annunciator panel is angled in such
a way that reading the annunciator legend is not difficult,
The Review Team considered the BWR Owner's Group EP number and
did not agree with it for the reason stated.

TRAINING REQUIRFMENTS:
None.

PROCEDURE REQUIREMENTS:

None.

Team Approval Signature: ‘:S & Date: FEB 2 8 1986
( ) Additional page(s) attached




PEACH BOTTOM
HED ASSESSMENT

HED No. Dl1-02

EP = 4/PRI 4
Code F
TITLE:
e Console Control Reach Distances
MMENT :
Controls on all consoles exceed meximum reach distance.
Ttem: 4.1.1.2 Ref.: Al.l Source: CRS

IDENTIFICATION: Panel: 20C@4A, 20C05A, 20C06A, 20C12
Component Name: See attached.
ID or Number: See attached.

DESCRIPTION:

Controls on all consoles 2" over maximum reach distance. Depth
on panel 20C@5A is 5" over maximum,

MITIGATING CONSIDERATION:

Most controls are within the extended reach (28"-NUREG 0700 of 5%
female. Temp. selector on C@6A at end of console so operators
can reach from side of console.

RESOLUTION: (Sched: None )

Most controls appear within the functional reach of control
personnel (28.6"), those exceeding this distance are not
frequently used and do not require maintained contact by the
operator.

TRAINING REQUIREMENTS:

None.
PROCEDURE REQUIREMENTS:
None.

Team Approval Signature: d% W Date: FEp 281986

(2) Additional page(s) attached
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HED D1-02
attachment

Page 1
20C04A -
"EQUALIZE VALVE TEST" pushbuttons (2)
"A SCOOP TUBE POWER" pushbuttons
"PUMP VIBRATION MONITOR"™ pushbuttons
"3 SCOOP TURB POWER" pushbuttons

WATER SYSTEM SELECTOR control

20CO5A -
DISCH VOLUME HI WTR BYPASS keyswitch
RHR SAMPLE LINE OUTBOARD ISOL SIGNAL BYPASS keyswitch
RHR SAMPLE LINE INBOARD ISOL SIGNAL BYPASS keyswitch
RAD GAS SAMPLER OUTBOARD VALVE ISOL BYPASS keyswitch

RAD GAS SAMPLER INBOARD VALVE ISOL BYPASS keyswitch

DRYWELL INSTR N2 VLV ISO-BYPASS (AO-2969B, AO-2969A) keyswitch

ROD WORTH MINIMIZER INTERLOCKS BYPASS keyswitch
SCRAM RESET control

ROD DRIFT ALARM TEST pushbutton

REACTOR SCRAM A pushbutton

REACTOR SCRAM B pushbutton

APRM CHAN SELECT RED PEN pushbutton

APRM CHAN SELECT BLACK PEN pushbutton

APRM ROD BLOCK pushbutton

APRM/RBM CHAN SELECT RED PEN pushbutton

APRM/RBM CHAN SELECT BLACK PEN pushbutton

APRM/RBM ROD BLOCK pushbutton



HED D1-@2
attachment
Page 2

TURBINE STEAM FLOW/REACTOR SHUTDOWN LEVEL selector switch

REACTOR LEVEL SELECT

VESSEL LEVEL CONTROL MODE selector switch

20C0@6A

switch

PLANT TEMP READOUT (TI-210@)

20C12 -

REFUELING FLOOR VENTILATION SUPPLY (AO-20453) 6 controls

VENTILATION TEMPERATURES (TI-2501)

» O m ®m O O W »

DRYWELL
DRYWELL
DRYWELL
DRYWELL
DRYWELL
DRYWELL
DRYWELL

DRYWELL

COOLER FAN
COOLER FAN
COOLER FAN
COOLER FAN
COOLER FAN
COOLER FAN

COOLER FAN

A

> > > P > P

PURGE SUPPLY

(2AV26-A)
(2BV26-A)
(2CV26-A)
(2DV26=-A)
(2EV26-A)
(2FV26-A)
(2GV26=-A)

FAN (2AV19)




PEACH BOTTOM
HED ASSESSMENT

HED No. D1-03

EP = 8/PRI 6
Code A
TITLE
Console Height
OMMENT:
Console is too high.
Ttem: 4.1.1.3 Ref.: Al.l Source: CRS

IDENTIFICATION: Panel: 20CU5A
Component Name: Console
ID or Number: N/A

DESCRIPTION:

The 20CO5A Reactor Panel is 56" high, exceeding the maximum
recommended 42" (of a sit down console)by 14" and may be
difficult to see over.

RESOLUTION: (Sched: N/A )

This console, under normal and emergency conditions, is operated
in a stard up position. The 56" is within stand up console
guidelines. The seated position is used during controlled rod
mévement operations where the only display is on 20C@5B necessary
to view in the seated position which is acceptable. This is not
a discrepancy. Therefcre the EP is mischaracterized.

TRAINING REQUIREMENTS:

None.

PROCEDURE REQUIREMENTS:

None.

Team Approval Signature: '3% Date: FEB 28 196

( ) Additional page(s) attached
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PEACH BOTTOM
HED ASSESSMENT

HED No, Di1-04

EP = 6/PRI 4

Code F

TITLE:
Mirror-Imaging of Panels

COMMENT : L

Some Unit 2 and 3 panels are mirror-imaged.

Ttem: 4.1.1.4 Ref.: Al.2 Source: CRS

IDENTIFICATION: Panel: 20C@09, 30C09

Component Name: Gen. & Aux. Power Inst. & Control
ID or Number: N/A

DESCRIPTION:

The Generator and Auxiliary Power Instrumentation and Control
Panels for Unit 2 and 3 are mirror-images of each other and could
cause operator errors.

RESOLUTION: (Sched: None )

These panels are arranged on either side of the Start Up Power
panel (00C24). This arrangement is to indicate the distribution
network of start up power to each unit. The mirror imaging
effects are minimized and compensated for by the design of the
enhancements, which include integrated wimics that tie the thr:e
panels together. They clearly indicate the load centers and
instrument groupings. The arrangement is not considered a
detriment to operator performance.

TRAINING REQUIREMENTS:

None.

PROCEDURE REQUIREMENTS:

None.

Team Approval Signature: '35 &_,L,.a/ pDate: FEB 28 196

( ) Additional page(s) attached
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PEACH BOTTOM
HED ASSESSMENT

HED No. D1-05

EP = 6/PRI 4
Code A
TITLE:
Uncovered Panel Holes
COMMENT:
Several panels have uncovered holes in them.
Ttem: 4.1.1.5 Ref.: AL.3 Source: CRS
IDENTIFICATION: Panel: 20C04A,B,C; 20C06A,B; 20C07/B, 20C06B,
20Cl2, 20Cl3, 20C43, 20C42
Component Name: N/A
ID or Number: N/A
DESCRIPTION:

These panels have unplugged, uncovered holes in them which allow
dirt and other foreign materials in.

RESOLUTION: (Sched: None )

All surface defects (holes, scratches) will be corrected when
panels are repainted.

TRAINING REQUIREMENTS:

None.

PROCEDURE REQUIREMENTS:
None.

Team Approval Signature: '\A% W Date: FEB 28 1998
( ) Additional page(s) attached
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PEACH BOTTOM
HED ASSESSMENT

HED No. D2-01

EP = 4/PRI 4/6
Code A
TITLE:
Control Distinction
COMMENT:
Common and unit specific controls are not clearly
distinguishable.
Ttem: 4.1.2.1 Ref.: A2.1 Source: CRS

IDENTIFICATION: Panel: 00Cl23, 00Cl4d

Component Name: See attached.
ID or Number: See attached.

DESCRIPTION:

Controls devoted to individual units and those common to both
units are not easily distinguished on the Emergency Cooling
Water, and Common Area and Process Monitoring panels. No use of
demarcation lines.

RESOLUTION: (Sched: See attached.)

See attached.

TRAINING REQUIREMENTS:

Provide training to operators on enhancement schene prior to
implementation in the control room and during licensing training.
See HED ST1-01.

PROCEDURE REQUIREMENTS:
None.

Team Approval Signature: '3%_ Date: gpp 28 1986
(1) Additional page(s) attached




HED D2-01

attachment
Page 1
geclas
::3 HP SERV WTR PUMP BAY INLET VALVES (MO-3804A, MO-3804B)
(MO-2804A, MO-2804B)
HPSE DISCHARGE VALVE TO POND (MO-2486) (MO-3486)
"A"™ EMERG SERV WTR INLET VALVE (MO-@501A)
"B" EMERG SERV WTR INLET VALVE (MO-@501B)
"C" EMERG SERV WTR INLET VALVE (MO-0501C)
"A" HP SERV WTR INLET VALVE (MO-@502a)
"B" HP SERV WTR INLET VALVE (MO-0502B)
"C" HP SERV WTR INLET VALVE (MO-@502C)
"A" COOLING TOWER FAN (OAK32)
"B" COOLING TOWER FAN (OBK32)
"C" COOLING TOWER FAN (0CK32)
a. RESOLUTION: Code A PRI 4 Sched: None
‘ Enhancements will be added to distinguish between unit related

instruments and common instruments.

B e et e L ——

STACK GAS RADIATION MONITOR A

STACK GAS RADIATION MONITOR B

b. RESOLUTION: Code A PRI 6 Sched: N/A

This is a common panel for both units and it contains no unit
related instruments. Monitors A and B are common to both plants.
Not a discrepancy.



PEACH BOTTOM
HED ASSESSMENT

EP = 12/PRI 3
Code A
TITLE:
Demarcation and Mimic Lines
COMMENT : :
Generally demarcation lines and mimics are not used.
Item: 4.1.2.2 Ref.: AZ2.2 Source: CRS

A2.3

IDENTIFICATION: Panel: ALl
Component Name: All
ID or Number: N/A

DESCRIPTION:

Unit 2 uses few or no demarcation lines or mimics. Unit 3 has a
few mimics, but these are not considered adequate.

MITIGATING CONSIDERATIONS:

Current panel configuration has demarcations lines between major
systems.

RESOLUTION: (Sched: None )

Overall enhancement design will rectify these discrepancies
through wuse of demarcation, mimic standardization, and color
enhancement.

TRAINING REQUIREMENTS:

Train personnel in enhancements.

PROCEDURE REQUIREMENTS:
None.

Approval Signature: '6& Date: FEB 28 1986
( ) Additional page(s) attached



PEACH BOTTOM
HED ASSESSMENT

{ .“,:’

HED No, D2-03

EP = 8/PRI 4
Code A
TITLE:
Demarcation Line Contrast
COMMENT:
Demarcation lines that exist are difficult to see.
Item: 4,1.2.3 Ref.: A2.5 Source: CRS

IDENTIFICATION: Panel: 20C06

Component Name: Demarcation Lines
ID or Number: N/A

DESCRIPTION:

The gray demarcation 1lines on a pale green background are
difficult to distinguish and provide poor contrast.

MITIGATING CONSIDERATIONS:

Existing demarcations are raised silver metal. The team does not
agree that they are a problem to see.

RESOLUTION: (Sched: None )
The enhancement scheme has established appropriate colors for
demarcation lines.

L A N e

TRAINING REQUIKEMENTS:
None.

PROCEDURE REQUIREMENTS:

None.

Team Approval Signature: %\6 OAAN'B/ Date:pes 28 1908

( ) Additional page(s) attached
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PEACH BOTTOM
HED ASSESSMENT

HED No. D2-04

EP = 6/PRI 3
“Code A
TITLE:
Mimic Flowpaths
COMMENT :
Mimic flowpaths are not clear.
Item: 4.1.2.4 Ref.: A2.7 Source: CRS

IDENTIFICATION: Panel: ALl with mimics
Component Name: Mimic Lines
ID or Number: N/A

CESCRIPTION®

Mimics wused in the Unit 3 control room are ambiguous and
difficult to follow. This can hamper operations by confusing the
control room personnel.

RESOLUTION: (Sched: None )

Simplify and reorganize mimic flow arrangements to allow for easy
recognition as part of overall enhancement program, In the
interim, arrows have been placed on existing mimics,

TRAINING REQUIREMENTS:

Provide training in new mimic configurations.

PROCEDURE REQUIREMENTS:

None.

Team Approval Signature: r&% w,_a/ Date: FEB 28 198

( ) Additional page(s) attached
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D PEACH BOTTOM
s HED ASSESSMENT

HED No, D2-05
EP = 8/PRI 1
Code A
TITLE:

Mimic Flow Direction

COMMENT:

Flow direction on panel mimics not clear.
Ttem: 4.1.2.5 Ref.: A2.9 Source: CRS
IDENTIFICATION: Panel: ALl with mimics

Componernt Name: Mimic Lines
ID or Number: N/A

DESCRIPTION:

The mimics used in both control rooms do not clearly indicate
flow direction. This could be confusing for the operator in
time-critical operations.

MITIGATING CONSIDERATIONS:

Flow directional arrows will be marked on existing mimics.

RESOLUTION: A= - < (Sched: 2nd Refuel )

Simplify mimic arrangements, add more directional arrows to
indicate flow direction as part of overall enhancement design.

TRAINING REQUIREMENTS:

Provide training in new mimic patterns.

PROCEDURE REQUIRLMENTS:
None.

Team Approval Signature: "38 Date: FEB 28 1986
( ) Additional page(s) attached



PEACH BOTTOM
HED ASSESSMENT

HED No. D2-06

EP = B/PRI 4
Code A
TITLE:
Mimic Consistency
COMMENT:
No documented mimic standard exists.
Ttem: 4.1.2.6 Ref.: A2.4, A2.9, Source: CRS

A2.10, A2.12

IDENTIFICATION: Panel: All

Component Name: Mimics
ID or Number: N/A

DESCRIPTION:

Standard mimic color, symbol, and graphics coding does not exist
for either Unit.

MITIGATING CONSIDERATIONS:

Since there are no present standards, operators do not attempt to
interpret mimic meanings. Electrical bar mimics have a color
standard.

RESOLUTION: (Sched: None )

Implement mimic color, symbols, and bar width standards as part
of overall enhancement effort. Differ from EP of 8 because
present mimics are adequate to guide operator and operators do
not interpret mimic meanings.

TRAINING REQUIREMENTS:

Incorporate in requalification and licensing training and upon
initial implementation.

PROCEDURE REQUIREMENTS:
None.

Team Approval Signature: 3§ (’A,L‘,Y Date: FEB 2 8 1986
( Additional page(s) attached
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PEACH BOTTCOM
HED ASSESSMENT

HED No. D3-01

EP = 6/PRI 4
Code A
TITLE:
Control/Display Grouping
COMMENT :
Some controls and displays are not grouped together.
Ttem: 4.1.3.1 Ref.: A3.1 Source: CRS

IDENTIFICATION: Panel: 20C484A,B; 20C43
Component Name: Torus & Drywell Indicators/RCIC Con-
trol/Displays
ID or Number: O I-4963B, O I-4963D
RCIC TURBINE SPEED, FLOW, TURBINE STOP
VALVE TRIP, STOP VALVE CUNTROL, STOP
VALVE TRIP

DESCRIPTION:

Torus and Drywell Indicators are not grouped by system on the
Cad. System Panel,. Controls are not grouped by system on the
Remote Shutdown Panel.

RESOLUTION: (Sched: None )
20C484 - Exchange Torus/Drywell indicators, and controls (see HED
803-25) .

20C43 - Add enhancements to clarify groupings (see HED SD3-23).

TRAINING REQUIREMENTS:

Train personnel in meaning of enhancements.

PROCEDURE REQUIREMENTS:

None .

Team Approval Signature: '3% Date: Frp 28 196
( ) Additional page(s) attached
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PEACH BOTTOM
HED ASSESSMENT

HED No. D3-¢2

EP = 6/PRI see
attached

Code: see attached

TITLE:
Component Arrangement
COMMENT :
Some components are not arranged in the expected
manner.
Ttem: 4.1.3.2 Ref.: A3.2 Source: CRS

IDENTIFICATION: Panel: 20C12, 30C12, 20C123, 20C43, 30C43

Component Name: See below
ID or Number: See below

DESCRIPTION:

"B" chilled water drywell isolation valves are above the "A"
valves (Cl2); "B" recirculation pump chilled water flow indicator
is left of "A" indicator (Cl2); valve MO-3972 for Unit 3 is above
the corresponding valve for Unit 2 (Cl123); components on 20C43
and 30C43 are not ordered identically.

RESOLUTION: 3 (Sched: None

See attached.

TRAINING REQUIREMENTS:

Provide training to operators on enhancement scheme prior to
implementation in the control room and during licensing training,
See HED ST1-01.

PROCEDURE REQUIREMENTS:

None

Team Approval Signature: '3[} Date: FEB 2 8 1986
(1) Additional page(s) attached
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HED D3-02
attachment

Page 1
Resolution:

20Cl2-3@6C12 Code: F PRI 4

a. These values are in series and must be operated together.
Changing location will not inprove operation. A plant
modification has removed the indications.

20C123 Code: F PRI 4

b. These are ESW isolation valve controls. They will both be
operated at the same time. They are located on the same
panel common to both plants. This arrangement is considered
to be adequate. The panel will br enhanced to clarify
relationships.

20C43-30C43 Code: A PRI 4

Ce Controls and displays are ordered identically, however,
20C43 has two controls (OAP57, OBP57) and two displays
(PI@236AX, PI@236BX) not found on 30C43. There are no ESW
controls or indication on the Unit 3 Remote Shutdown Panel.
This is a common system to both units. A note will be added
to Unit 3 RSP to remind the operator that they are located
on the Unit 2 panel.
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PEACH BOTTOM
HED ASSESSMENT

HED No. D3-03

EP = 9/PRI 1
Code A
TITLE:
Component String and Matrix Arrangement
COMMENT :
Some panels contain undivided strings and matrices of
components.
Ttem: 4.1.3.3 Ref.: A3.4 Source: CRS

IDENTIFICATION: Panel: C@3, CO4A, CO6A, COJA, COBA, CO9, C12,
Cl4, C43, Cl23, C442, C484
Component Name: N/A
ID or Number: N/A

DESCRIPTION:

No demarcation lines, spacing, c¢olor coding, or hierarchal
labeling is used to group components on many panels.

MITIGATING CONSIDERATIONS:

Interim mimics and/or demarcations have been added to all safety
related panels.

RESOLUTION: (Sched: C43 Panel - 1lst Refuel )
Remainder - 2nd Refuel

Apply panel enhancements according to overall enhancement

philosophy where appropriate. Apply mimics and enhancements to
remote shutdown panels as soon as possible. (C43).

TRAINING REQUIREMENTS:

Incorporate in requalification and licensing training.

PROCEDURE REQUIREMENTS:

None.

Team Approval Signature: '5& (_"/‘T Date: Fgp 28 1996
( Additional page(s) attached
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PEACH BOTTOM
HED ASSESSMENT

HED No., D3-04
EP = S/PR1I 3

“Code A
TITLE:
Color Coding Consistency
COMMENT :
Control coding not consistent with panel mimics.
Ttem: 4.1.3.4 Ref.: A3.5 Source: CRS

IDENTIFICATION: Panel: 20C@3, @0C123

Component Name: Containment Isolation Mimic
ID or Number: N/A

DESCRIPTION:

The controls on the ECCS panels are not color coded consistently
with the color used in the Containment Isolation mimic. This
could confuse the operator during abnormal operations.

MITIGATING CONSIDERATIONS:

Containment isolation controls do have a consistent color code
and they can be related to the present summary panel by virtue of
mimics.

RESOLUTION: (Sched: C03J Panel - 2nd Refuel )
Cl23 Panel - None

20C93: The summary panel will be rearranged by isclation groups
and enhanced The colors will directly relate the
summary panel to the control handle colors for isolation
valves. (See HED SD2-03

@¢cl123: This panel does not have containment isolation valves:
not a discrepancy.

TRAINING REQUIREMENTS:
None.

PROCEDURE REQUIREMENTS:
None .

Team Approval Signature: ':Sk, Date: FEB 28 1986
( ) Additional page(s) attached
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PEACH BOTTOM
HED ASSESSMENT

HED No, D3-05

EP = 9/PRI See
Attached

Code (see
attached)

TITLE:
Control/Display Height

COMMENT: _

Panels have controls/displays mounted above/below
accepted limits.

Ttem: 4.1.3.5 "Ref.: AJ.6 Source: CRS

IDENTIFICATION: Panel: See attached.
Component Name: See attached.
ID or Number: See attached.

DESCRIPTION:

Most vertical panels have controls and displays mounted both
above and below recommended heights,

RESOLUTION: (Sched: None )

While a number of components violated height criteria, most were
infrequently operated or were not involved in safety operations.
Consequently, the Team disagreed with the BWROG EP zssigned. See
attachments for detailed resolutions; related HEDs I1-01, 15-04,
07" .

TRAINING REQUIREMENTS:

None.
DURE R REMENTS:
None.
Team Approval Signature: ’ﬂ‘% Date: frgp 281996

(4) Additional page(s) attached
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HED D3-05
attachment
Page 1

00C124
BEARING WEAR TEST key switches (low)

Resolution: These are infrequently operated; only prior to
starting a feedwater pump. Operators are not under immediate
time pressure. Consequently, the safety significance is minimal.

Code: F PRI: 4

00C123
COOLING TOWER FANS (OAK32, OBK32, OCK32) (low)

Resolution: These would be operated only in the event of major
flooding or excessively low river water level. In either case,
the operator has sufficient time to manipulate them. Minimal
safety significance.

Code: F PRI: 4
20C37
AIT APRM, LPRM, RBM indicator lights (high)

esolution: These are mounted as to be easily viewed from the
Reactor Console by a seated operator,

Code: F PRI: 4

2OC02§20C11
N D MONITORS (20C02) (high)

POWER SUPPLY AREA MONITOR (20Cll) (low)
REFUELING BRIDGE COUNTER (20Cll) (low)

Resolution: These instruments are alarmed, and are easily read
from the break between consoles.

Code: F PRI: ¢4

20C10

BETA SCINT modules (low)

REAC BLDG VENT IND/TRIP A POWER SUPPLY (high)

REAC BLDG VENT IND/TRIP A REAC ZONE counter (high)
REAC BLDG VENT IND/TRIP A REFUEL FLOOR conunter (high)

Resolution: These instruments are easily read by the operator
from the break between consoles,

<:> Code: F PRI: 4



HED D3-05
attachment
Page 2

14
%‘ﬁi SUPPLY MONITOR (low)

RADWASTE FILTER WATER AREA counter (low)
WASTE SAMPLE TANK AREA counter (low)

ADMIN BLNG counter (low)

SOURCE VAULT U Rx BLDG EL 195 counter (low)

Resolution: These instruments are alarmed and have indicator
lights that 1light when a problem occurs and are visible to
operators.

Code: D Pri: 4

20C09

13.8 KV AUX BUS AMM FROM S.U. FDRS (high)
13.8 KV AUX BUS WATT FROM S.U. FDRS (high)
#2 UNIT AUX TRANS #1 BUS AMM (high)
#2 UNIT AUX TRANS #1 BUS WATT (high)
#2 UNIT AUX XMFR WM (high)
#2 GEN A @ AM (high)

GEN WATT METER (high)

GEN FREQ METER (high)

Resolution: These instruments are easily read from the
operators' station.

Code: F Pri: 4

20C03-2

AO~BO@98B (low)
AO<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>