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CONTROL ROOM DESIGN REVIEW

SUMMARY REPORT

NUREG 0737, Sufplonont 1, NRC Task Action Plan
requests all licensees of nuclear power plants
and applicants for operating licenses to conduct
a Control Room Design Review, This is Northeast

Nuclear Enorry Company's report for its Millstone
Unit No. 1 plant.
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EXECUTIVE SUMMARY

This Executive Summary discusses the Control Room Design Review
(CRDR) Summary Report for the Millstone Unit No. 1 Plant, (MP-1),
Performance of the CRDR ard submittal of this report are in
response to NUREG 0737, Supplement 1. The objective of the CRDR
is to improve the ability of the control room operators to
prevent accidents or cope with accidents if they occur by
improving the information provided to them. The MP-1 CRDR
commenced with the development of the Implementation Plan and its
submittal to the Nuclear Regulatory Commission (NRC) on March 2,
1987,

The MP-1 CRDR was performed in accordance with the Implementation
Plan and the E. J. Mroczka letter to the NRC staff dated February
28, 1989, except as explained in the introduction to this Summary

Report (page 3).

A total of 676 Human Engineering Discrepancies (HEDs) have been
identified as a result of the design review and task analysis
efforts, These discrepancies involve, control panel design
aspects identified as noncompliant with specific NUREG-0700
design criteria and potential operator task performance problems.
These HEDs were assessed by the CRDR Core Team against the
specified criteria, resolutions were developed and the HEDs were
dispositioned. During the dispositioning of the HEDs,
approximately 389 individual discrepancies were identified which

require some typc of corrective action.
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EXECUTIVE SUMMARY

This summary report provides justification for safety significant
Human Engineering Discrepancies identified by the CRDR which will

be partially corrected or left uncorracted.

Figure 1 provides an overview of the MP-1 process, starting with

the plarn and concluding with this summary report.



INTRODUCTION

This document constitutes the Control Room Design Review (CRDR)
Summary Report for the Millstone Unit No. 1 Plant, submitted to
the Nuclear Regulatory Commission (NRC) per NUREG-0737,
Supplement 1. This report follows the schedule and methodology
discussed in the Implementation Plan submitted to the NRC on

March 2, 1987, except as described below.
The following describes changes to the CRDR Implementation Plan.

Prior to the start of the Task Analysis Phase of the Control Room
Design Review, (CRDR), Millstone Unit No. 1 committed to an
Emergency Operating Procedure, (EOP) revision to conform to
Revision 4 of the BWROG Emergency Procedure guidelines (EPGs).
Due to this, the Core Team utLliied a plant specific draft of the
new, BWROG Revision 4, Based EOPs for performance of the Task

Analysis.

The validation phase of the CRDR was performed with a final draft
form of the BWROG Revision 4, EPG Based EOPs.

Due to Revision 4, EOP Operator Training and the 1989 refueling
outage schedule, it was necessary to utilize scveral, licensed
Operators, for performance of the Task Analysis and validation
phases. The resumes for these individuals are attached as Fiqure

4.
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INTRODUCTION

The report consists of five major sections:

Mecthodology

Genetal Findings

Corrections

Implementation/Scheduling

Integration

The Methodology section consists of seven subsections. It pro-

vides a general description of each method used to carry out the

CRDR and describes in detail, any deviations from the plan,

Section

Section

Section

section

i.1¢

1.8

1,31

1.4;

Overview, provides a synopsis of the

Implementation Plan,

Management and Staffing, discusses the

interaction and responsibilities of the
review team and consultant personnel, and

any manpower reallocations,

Investigation, discusses the process and

criteria used for the design review and
the type of discrepancies that were

generated.

Assessment and Correction, describes the

precess by which discrepancies were

evaluated and categorized for resolution,

ol



Section 1.5:

Section 1.6:

Verification and validation, describes the

process by which the corrections were
reviewed to verify and validate their

appropriateness.

Implementation, describes the methodology

utilized to determine the schedule for
implementation of control room correc-

tions.

The General Findings section of the report identifies the twelve

(12) types of discrepancies found and discusses the findings.

These discrepancy types include:

Section 2.1:

Section 2,2:

Section 2.3:

Section 2.4:

Scction 2.5

The Experience Review (Q).*

The Workspace Review (6.1).*

The Communication Review(6.2).*

The Annunciator Review (6,3).*

The Controls Review (6.4).*
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Section 2.6:

Section 2.7:

Section 2.8:

Section 2.9:

Section 2.10:

Section 2,11

Section 2.12

The Display Review (6.5).*

The Label Review (6.6), ¢+

The Computer Review (N/A)

The Panel Arrangement and Control/Display

Integration Review (6.8 & 6.9).*

The Task Analysis findings (T/A)* and

Information and Controls Characteristics

Review (ICCR)*,

The Verafication Review (V)*

The Validation Review (VD)*

*Used to denote identification or HED forms.

The Corrections section summarizes the disposition of the

discrepancies and consists of three subsections.

Section 3.1:

Overall Panel Improvements (Enhancement):

Discusses the criteria and approach to HED
corrections through the use of enhance-

ments, coloy, demarcation, mimics,



INTRODUCTION

Section 2.,2:

Section 3,3:

Section 4:

Section 5:

swapping or relocations and hierarchical

labeling.

Individual and Class Improvements

Describes corrections made to various
classes of components, annunciators,
controls, and displays, as well as
individual correcticns for equipment

evaluated for its singular application,

Procedure/Training Corrections

Identifies discrepanciss that were found
in the procedures, the use of Administra-
tive Controls, and those indicative of a

need for additional operators’ training.

Schedule and Implementation

Identifies the proposed schedule for
implementation of corrective actions,
Reviews the the schedule development

in light of the ISAP evaluations.

Integration with Other Activities

Describes the integration of the review
with other NUREG reguirements ard plant

modifications.



1.1

1.2

1,0 METHODOLOGY

OVERVIEW

This section presents the methods, criteria, and processes
utilized in the conduct of the various phases of the MP-1
CRDR, The subsections herein follow the Implementation

plan directly. Each major block from Investigation through

Implementation shown on Figure 1 will be expanded to

illustrate the methodrlogy used.

A key feature to point out is that the Implementation Plan
including changes identified in this Summary Report were
followed during performance of the CRDR. A detailed
reiteration of the Implementation Plan is not included

herein.

MANAGEMENT AND STAFFING

Management and staffing for the CRDR multi-disciplined
review team are describnd in the Implementation Plan with
the exception of the use of five licensed Operators for
performance of the Task Analysis and validation phases of
the review and follow the reconmendations of the NRC'S
NUREG-0801. Due to schedule conflicts with operator

training and a refueling outage, it was necessary to



METHODOLOGY

utilize five different operators. This contributed
significantly to the review as it involved more operating
personnel and gave a wider sample of operator input. The
core team consisted >f representatives from: architectural
engineering, human factors, control systems and operations,.
Supplementing the core team as needed were personnel from
operations, training, nuclear, mechanical and electrical
engineering disciplines, licensing and computer operations,
The interaction and responsibilities of the review team and
consultant personnel are as described in the implementation

plan,

The project organization is shown in Figure 2 and their
resumes are included in the Implementation Plan, The

additional operator resumes are included as Figure 4.

Other organizations utilized in the course of the MP-1 CRDR
en an as needed basis were operating plant instrument and
controls (14C) and engineering personnel, and various

equipment manutacturers,

Operating plant engineering, operations, maintenance and
14C personnel were utilized by members of the core team to
obtain additional input for the identification and
disposition of HEDs., When requested, they assisted the

core team members in obtaining greater understanding of



METHODOLOGY

1.3

plant operating and maintenance philosophies., The
equipment manufacturers provided the core team with
technical information to assist in the resolution of HEDs,

i.e, meter scales etc,

INVESTIGATION (Figure 3, Investigation Process)

Three primary technical work efforts were initiated: the
detailed control room survey, the experience review, and
task analysis. In summary, the review items consisted of

the following:

© Construction of a full scale, plant-specific mock~up of

the control room panels.

© Completion of an operating experience review,

© Completion of a control room survey using NUREG-0700

guidelines,

o Completion of the task analysis of the Emeryency Oper-
ating Procedures (EOPs) which are based upon Revision 4
ot the BWROG Emergency Procedure Guidelines and included
the independent development of 1&4C requirementz by a
Consultant Firm (Information and Controls Characteris-
tics Review, ICCR) and the comparison (by the core team)
of these requirements with the eguipment utilized at

MP-1 to satisfy these requirements,.



METHODOLOGY

© Development of a control room inventory for emergency
equipment to supplement the complete inventory that

existed.
© 1ldentification and documentation of HED's resulting from
the control room survey, experience review, and task

analysis,

1.3.1 Control Room Survey

1.3.1.1 Inventory

A computerized control room data base inventory was
developed from review of the Architect/Engineer’'s
uill of mMaterials, the actual control boards and in

progrese plant moditications.

The full scale mock-up was Aesigned fron this
inventory, the design drawings and scaled

photographs of the actual control boards.

The cmergency-utilized equipment inventory was
developed during the Task Analysis phase by com-
paring the MP-1 information displays and controls
utilized by operators pecforming EOPf, to the
requirements independently developed by a

Contracted Consultant.

i




METHODOLOGY

1.3.1.2

Their development and utilization is discussed
further in the Task Analysis and Assessment

sections of this report,

Survey

The control room survey was conducted on all con-
trol room panels and in accordance with the method-
ology discussed in the Implementation Plan, Check-
lists (see Figure 5) were developed using the Sec-
tion 6 guidelines of NUREG-0700, to administer the

control room suivey.

Figure 6 is a detailed criteria matrix between
NUREG-0700, Section 6 criteria, and the appropriate
investigatiun phase to which it is applied. Human
factors personnel from the team administered the
checklists at the control room or simulator. The
items found to deviate from NUREG-0700 or those in
question were classified and recorded as HEDs for
later assessment and reviewed by the team., The
Findings section of this report discusses these in

further detail.

i



1.3.2 Opersting Experience Review

As described in the Implementation Plan this portion of the
CRDR included four aspects; a historical documen® review,
an operator questionnaire, a standards review, and

follow-up operator interviews.

1.3.2.1 Historical Screening and Document Review

The historical document review is an ongoing
assessment of operational events by NU for plants
within the NU system as well as other plants
identified by the Institute of Nuclear Power
Operation (INPO).

The NUSCO Nuclear Safety Engineering (NSE) Branch
reviews all Licensee Event Reports (LERs) for the
Haddam Neck Plant and Millstone Units No. 1, 2 and
3 in wWaterford, Connecticut. 1In addition, they
review all Significant Operating kxperience Reports
(SOERs) and Significant Event Reports (SERs)
distributed by the INPO for applicability to the
four nuclear plants involved in the NU system,

This review process is described i, the MP-1

Implementation Plan and has been in place since

1981,




METHODOLOGY

1.3.2.2

Historical information was also available from
operations personnel on a first hand basis #s the
average experience level of the MP-1 operators is
»>6 years. Many staff, training, maintenance and
other positions are presently filled by original
operators of the plant. Because all problems
identified by operators and NSE are reviewed at the
time of identification and because solutions to
these problems are subsequently devised, it was
concluded by the core team that a re-review of all

events was not necessary.

Instead the NSE files were examined and a list of
significant events (including SOERs and SERs) that
might have significance for the CRDR effort was
prepared. Each item on the list was evaluated and
HEDs prepared where further review by the core team

was indicated.

Operating Personnel Survey

The operator guestionnaire was administered by the
core team as described in the Implementation Plan.
Follow-up operator interviews were conducted with
six operators and one training instructor for items

needing clarification. A summary of the resulting

-14-



METHODOLOGY

1.3.2.3

data was written as Experience Review type HEDs for
further review and assessment b iLhe core team.
Although written as HEDs, mar’ items were solely
informational in nature and were not necessary to
be included., They were included, howevei, to
insure they were not overlooked by the core team
during the assessment process. Those HEDs
applicable to other aspecte of the review were
deferred to that phase for further investigation

end/or substantiation.

Standards Review

To assist in the identification of deviations from
the conventions utilized in the design of the
control boards, the review team examined the files
applicable to the main control boards. From this
treview the standards vwere identified for inclusion
in the survey; e.g., color utilization for lights;
switch types for controls; abbreviations for labels
and annunciators; etc. Where no etandards existed
or were outdated, they were created or revised

(i.e., Acronym & Abbreviation List).

=18



METHODOLOGY

The deviations from these standards were noted as
HEDs and are discussed further in the Findings

section of this report, Section 2.0,

1.3.3 Task Analysis

The Task Analysis of the Emergency Operating Procedutres was
performed in accordance with the methodelogy presented in

the lmplementation Plan,

1.3.3.1 Methodology (Figure 7, Task Analysis Process)

An outside consulting firm, (Proto-Power Enginesr-
ing), independent of the core team, generated ger -
eric and plant specific information characteristics
and control requirements (ICCR) for performance of

the MP-1 EOPs as shown in Figure 17.

Concurrently, the Core Team recorded the individual
task requirements of each step in the EOPs (see

Figure 8) on the Task Data Forms, (Figure 9).

Upon receipt of the ICCR report from Proto-Power,
the core team compared the Proto-Power developed

requirements witn the devices identified by the

operators as being used to accomplish the EOP step.




METHODOLOGY

These devices were inserted on to the Proto-Power
form and discrepancies identified as HEDs (Figure
17). The utilized instruments and controls were
also inserted on the Task Data Forms for the
individual tasks (Figure 9). Missing or inadequate
information or control needs werc recorded as HEDs

on the forms.

Using the EOPs (Figure 8) and the Task Data Fornms
(Figure 9) the walk/talk-thru process of Task
Analysis was performed for identification of the
dynamic aspects of the operator's task per Figure

10.

HEDs were recorded on the Task Data Forms for ary
questionable tasks or discrepancies found by the

core team, all of whom participated in the process.

Following this, the JCCR report (Figure 16) was
utilized to record the instrument and control
characteristics of the eguipment used, for
comparison to the tequired charactevistics (e.g.
range, accuracy, response, etc.). Discrepancies

were recorded as HEDs on the form (Figure 11),

" .



METHODOLOGY

1.4

Finelly, the 1&4C representative of the ccre team
examined the elementary and loop diagrams for
status vs. demand criteria for the main control
board instruments and controls. Demand items were

recorded as HEDs for further assessment.

Assessment & Corrections

The assessment process was performed by a triage or pre-
liminary assessment (see Figure 12 asb), and a final

assessment,

The priority assigned to each HED durinng this assessment

was determined by:

'ts consequences upon the safety of operation (emergency

aind normal) for a simulated error.

o 1Its applicability to the emergency inventory of instru-

ments and controls.

o 1Its applicability to the operators comments of the

experience review,



METHODOLOGY

© The origin of the HED (from the investigation phase of

the review)

© 1ts duplication among the three investigation phases of

the review.

© The unanimous agreement of the core team.

The triage methodology allowed the tear to resolve the

HEDs with obvious

implications and/or solutions to reduce

the number reguiring more in-depth considerations during

the final assesement.

The triage was performed by members of the cove team,

HED was openly discussed by the team nembers first for its

impact upon the safety of both normal and emergency opera-

tions using the guidance of Section 4 of NUREG-0801.

Dissenting opinions as stated in the plan, would have been

recorded but none
classified as one

initial or triage

The correction of

assessment during

resolutions (e.q.,

developed, All HEDs were initially
of the four (4) priorities during this

stage.

many HEDe became an integral part of
the triage, due to their obvious

wrong meter scales, incorrect switch

«19.-
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METHODOLOGY

application, inaccurate labels and abbreviations, etc.).
Consequently, the resolution was included on the HED form
with the appropriate® resolution code identified as outlined

in the Implementation Plan.

The core team’'s final assessment of HEDs was performed
after the triage was completed for those HEDs held in

abeyance for further study and resolvement.

They inclnded HEDs that were no% obvious as to their
consegquences (e.g., involved discussion with supplemental
disciplines concerning their implications and/or involved

consideration with other HEDs from an overall viewpoint).

Some of the initial priorities were corrected in view of

the fuller understanding of the problem.
Appropriate corrections were then selected by the team for
installation on the mock-up and the verification as

explained helow.

The summary ot the assessment and correction phases is

included as figure 14.

30~



METHODOLOGY

1.5 Verification and Validation

1.5.1

1 .

$.2

Verification

The verification phase was an integral part of the

overall correction phase.

The improvements were conceived by the team and
detailed on computer aided scale drawings (CAD).
Following review of the drawings, the corrections
were installed on the full scale mock-up for the
"field" review and verification that they indeed
resolved the HED and did not introduce a new HED,
Operations personnel were included in this process
and the comments received by all were reviewed by
the core team and put into the final recommended
HED resolutions. 1In total, this process involved
some twe or three iterations to reach the final
recommendations. Seven additional HEDs were

generated as a result of this evolution.

Validation

The validation was accomplished by the performance

of a walk-thru of selected Draft emergency proce-

dures by licensed operators from the operations

3] -



METHODOLOCY

department on the mock-up of the enhanced and
corrected control boards. The operators utilized
were freshly trained on the BWROG, Revision 4, EPG

Based EOPs.

puring this validation the emphasis of the core
team was to ensure the HEDs were resolved and did
not introduce new HEDs. 1In total this process

resulted in the Documentation of nine HEDS.

1.6 schedule and Implementation

With the overall knowledge of the changes to be made, the

core team has recommended to management an implementation

schedule that addresses the priorities of the changes, the
manpower allocations necessary and the operational con-

straints that are imprsed.

Those HEDs categorized as priority 1 and dispositioned fcr
no corrective action are included as Figure 13. There are
104 individual discrepancies which fall into this category.
Justification of no corrective action for each discrepancy

is provided on the respective HED form.

w2l



METHODOLOGY

Figure 15 is a Summary of the HEDs to be corrected, sorted
by priority assignment. A copy of this, the applicable
HEDs and the enhancement drawings are to be placed in the

control room prior to implementation.

In addition the operators are to be briefed on the changes
and made aware of the proposed installation dates. The
Nuclear Training Department will receive this same informa-
tion so that they may implement their appropriate actions

in a timely manner.

In this manner all parties will be advised of the problems

and the corrective actions to be taken.

In summary, the HEDs found were deficiencies in the methods
to accomplish tasks, not the inability to do so. The
corrections will make the operators tasks easier and/or
more efficient, rather than possible. Consequently, in the
interim, the operators will continue using the current

methods to overcome the eguipment’s shortcomings.

“9 8w



2.0

2.0 GENERAL FINDINGS

This section highlights the findings obtained from the
control room survey and task analysis efforts. There are
eleven (11) subsections which are listed below. These sub-
sections conform in general to the human engineering
guideline categories of NUREG-0700, Section 6. The

categories and the HEDs found include:

Category No. of HEDs 1
Experience (Q) 124 1
Workspace (6.1) 37
Communications (6.2) 8
Annunciators (6.3) 25
Controls (6.4) 35 '
pDisplavs (6.5) 233
Labels (6.6) 35
Panel (6.8 & 6.9) 42
Task Analysis (TA) 112
ICCR 19
Verification 7
Validation 9

A summary of discrepancies identified within the above
categories is discussed. Each HED sheet contains the

stand-alone documentatinn of the noted discrepancies.

il




GENERAL FINDINGS

2.1

All of the HED documentation sheets are not provided since

that level of detail is not intended for this report,

From the onset, a HED was written if any deviation from the
guidelines was observed. 1In addition, HEDs were generated
if an item was guestionable or the reviewer was unsure of
its classification, The purpose was to ensure thorough

review by the core team during assessment.

Secondly, a HED may involve many instruments and controls
as in meter scale discrepancies. Rather than write a HED
for each instrument, one HED was generated with an attach-

ment provided to identify all instruments involved.

Experience Review (Q)

The Experience Review identified items that involved con-
trol panel layout concerns, location or lack of controls
and displays, the environment, communications, annuncia-
tors, labeling and meter scale probleas. Additional HEDs
were identified by the operators in the correction and

verification iterations.



GENERAL 1 "NDINGS

2.2

2.3

2.

4

Workspace (6.1)

An overall evaluation of control room workspace was con-
duccted using anthropometric guideiines from NUREG-0700.
Findings identified during this review centered around
control actuation/movement and reach distances. All
controls mounted on the vertical portion of the boards,
above the reach distance of the 5th percentile male
operator, (50th percentile female), were moved to a lower

position on the boards.

Communications (6.2)

This portion of the review disclosed many problems in the
operators ability to communicate with selected areas
throughout the plant. Control Room internal communications

were found satisfactory.

Annunciators (6,3)

There are some 800 annunciator windows in the control room,
These annunciators relate to the controls and indications

on the benchboard and vertical sections of the main control
board and local system panels. HEDs were written concern-
ing location, consistency of abbreviations and terminology,

and legibility along with nuisance alarms.

26~



GENERAL FINDINGS

2.5

2.6

Controls (6.4)

This review consisted of an evaluation of main board con-
trol handles, pushbuttons, and various other manipulative
components. The types of problems identified were both
peculiar to specific components and inconsistencies with
conventions. Deviations from guidelines consisted of lack
of activation feedback on pushbuttons, pushbutton surface
finish, layout of functionally related legend pushbuttons,
differing operation of apparently identical control

switches, and deviations in colors, handle shapes, etc.

Displays (6.5)

An examination of indicators and recorders using the
guidelines set forth in NUREG-0700 was conducted for this
portion of the review. The most predominant design
deficiencies were indicator and recorder scale

inconsistencies as well as resolution requirements.

L D



GENERAL FINDINGS

2.7

2

.8

Labels (6.6)

This review involved analysis of panel and component label
identifiers on both an individual and integrated basis. An
overall deficiency in panel labeling was identified; i.e.,
the lack of hierarchical labeling within the control room,
and inconsistencies between procedures and control panel
nomenclature. Certain labels were excessively worded and
unclear in their meaning. Deficiencies in character size,
legibility, and spacing were documented as well as incon-

sistencies in the use of acronyms and abbreviations.

Computer (6.7)

Section 6.7 of NUREG-0700 (Computers) was not performed es
the MP-1 Plant computer has been replaced with an
Integrated Computer 3System (I1CS) ~ombining processing and
SPDS.

The criteria of NUREG-0700 were administrated into the

design of the 1CS/SPDS by the human factors member of the

core team,

=38~




GENERAL YINDINGS

2.9

panel Layout and Integration

This review consisted of a review of the control room

penels from an overall arrangement, and individual panel

perspective. The criteria utilized came primarily from

NUREG-0700, Sections 6.8 and 6.9.

Main Control Panel 903 was found to be
the low pressure coolant injection and
systems had no mimic representation of
system flow paths. Panel 903 was also

gseveral indications which were located

deficient in that
isolation condenser
the respective
found to lack

on Auxiliary Control

Room Panels outside the primary operating area.

Main Control Board 904 evidenced a few

ptoblems in the

functional grouping of related instruments and controls.

Main Control Panel 906 had a poor representation and

functional layout of the Steam Jet Air

Ejector Controls

which was repetitively documented in the operator

questionnaires.

Main Control Panel 908 was found lacking in the use of

color to provide ease of electrical system bus identifi-

cation.

T



GENERAL FINDINGS

2.10

2.11

2.12

Task Analysis (TA)/ICCR

The HEDs found during this aspect in most cases substan-
tiated the findings of the survey and experience review,
particularly in the area of labeling, arrangement, lack of
information, etc. 1In addition, the functions of the in-
struments and controls were better examined which revealed
some feedback problems as well as problems with location
and display correlation., Deficiencies in procedural items,
and administrative control, and operator training aspects
were also revealed. The ICCR identified deficiencies in

meter scales along with the lack of information displays.

Verifacation (V)

This phase of the review verified the adequacy of the
corrections implemented on the full scale mocik-up. The
HEDs found, identified oversights in the enhancement design

and errors in panel mimic.

Validation
This phase of the review ensured that the resolution of

HEDs did not introduce new HEDs. The HEDs written

identified concerns with the enhancement design such as:

-30-




GENERAL FINDINGS

e

a) Lack of Indication
b) 1Incorrect Labels

¢) Enhancement Design Errors
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3.0 CORRECTIONS

This section discusses the modifications recommended by the re-
view team to improve control panel design. These recommendations
were based on the core team’s assessment of discrepancies gener-
ated during the investigation phase of the review, and are
grouped into three broad improvement categories: Enhancements,
Class and Individual Improvements, and Procedure/Training

Corrections.

Upon completion of the survey phase, the triage methodology was
performed on the 415 HEDs found with approximately 80% being
resolved. For the T/A phase, 271 HEDs were found, with the
triage resclving 90%. The remaining (10%) HEDs were deferred to
the final assessment. Seven HEDs were found and resolved during

verification.

The fina. corrections of the remaining HEDs were defined follow-
ing further investigation and/or assistance provided by support

disciplines for their disposition.

Of the 686 HEDs generated, 54 were recognized as being duplicates
of other HEDs and were documented as such. Thirty-eight were
considered non-HEDs by the core team, as they were guestionable
items during the investigation phase and written as HEDs for
further review. Fifty-two were categorized by the review team as

being non-significant

-



CORRECTIONS

or as having no safety or operating implications, such as the
lack of slip resistant or concave surfaces on certain push-
buttons. One hundred four HEDs were considered justifiable by
the review team. These involved HEDs which upon assessment were
felt to be discrepancies (such as the lack of feedback) but where
a change was felt unnecessary as appropriz:e alternative feedback

information from other sources existed,

Four hundred one HEDs were referred to management for corrective
action and primarily were generated during the survey and task
analysis, involving control board deficiencies, operating

procedures, administrative control and training.

See figure 14 for a collation of HEDs by disposition categories
(MP-1 HED Summary).

3.4 Overall Panel Enhancements

The analysis of HEDe indicated that 169 were in the area of
meter scales, mimicking, labeling and arrangement of com-
ponents, which could be corrected with control panel en-
hancements. To ensure that the overall panel enhancements
would be designed for improved operator performance, a
philosophy was established regarding the operational
population (i.e., level of expertise), which would ensure

that the enhanced panels be designed for a newly licensed

«3Be



CORRECTIONS

operator, with minimal operating experience. With agree-
ment on this basic issue, a general design criteria of

enhancements was arrived at.

Enhancements would:

o Functionally group control board components

o Add and/or improve mimics to assist and provide useful
information for the operators

~ Employ hierarchical labeling for ease in system and
component location, grouping and legibility

© Meet accepted human engineering principles

© Be consistent with NUREG-0700 guidelines

o Establish consistent application of color use, and

standardize acronym and abbreviation usage.
To make the groupings and overall enhancements design
effective, a number of component relocations have been

included.

3.1.3 Methodology

The enhancement design developed reguires extensive
modification to Main Control Board 903, Considera-
ble operator input for system and functional
aspects of plant operation were included in the

enhanced control board design.
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CORRECTIONS

3 .

1.

Three technigues have been used for the design.
First, an overall functional grouping to be
accomplished by encompassing a technique using
relocation of components shading, boxing, etc. The
second technigue is the use of shading, demarcation
and hierarchical labeling. The third technique is

the shade coding of controls switch handles.

An initial design for each panel wae made, and im-
plemented on the mock-up. The core team reviewed
this design and then made modifications in accor-
dance with the comments. Following several itera-
tions, the modified board was then reviewed by both
the core team and groups of orerators. The design
was again modified to incorporate all applicable
comments. Another review, including the verifica-
tion that the design resolved the applicable KEDs,

was then established as the final design.

Panel Labeling

In conjunction with the enhancement effort, hier-
archical labeling was adapted to improve the
legibility and functional relationship of com-
ponents. The entire board will be relabeled.

Prior to determining the specific label content, a
list of standardized acronyms and abbreviations was

developed for present and future use.
iy e



CORRECTIONS

2.1.3

Color Use

Color shading was utilized for contiol switch
handles as the core team found it assisted the
operator in distinguishing pump from valve
contruls. In situations where the relationship
between instruments required clarification, shading

and demarcation are used,

Inconsistencies in indicator lighi colors have been

corrected to conform with standaids,.

Color for mimics is primarily used for separation
clarification and does not necessarily depict a

specific system,

Mimics

Control panel mimics are being added and improved.
Using P&IDs as the source material, the flow paths
depicted by the mimic lines were made more obvious
by directional arrows. The size of the lines was
altered to differentiate major and minor flow

paths. Mimic origins and termination points have

been clarified to reduce identification diffi-

culties.




CORRECTIONS

3.1.5

Additional demarcation lines, to improve functional
grouping of components, are unigue and used
sparingly as they clutter the panels and could be

confused as mimic lines.

Enhancement Implementation

As stated in Section 3.1.1, the enhancements were
implemented on the full-scale mock-up. Operations
personnel were formally involved in reviewing and
commenting on the enhancements tliroughout the

correction phase. Operations personns2l were also

formally involved in the verification process.

With the mock-up implementation complete, a
transmittal of the computer aided design drawings
and modifications shall be made to the Project
Manager for incorporation on the actual control
boards along with the individual HEDs reguiring the

changes.

$ee Section 4.0 for scheduling.

3,2 Class and Individual Improvements

The use of enhancement techniques will correct many panel

discrepancies. In addition to enhancements, other

3%



CORRECTIONS

approaches to solving discrepancies are necessary. The
combination of minor changes to a particular type of
control or display may correct an entire class of problems.
This correction method is referred to as a Class Improve-
ment. Specific class improvements and individual improve-

ments are discussed below,

3.:3.1 Controls

The control switches for valves and small eguipment
were not easily distinguishable from switches for
pumps and major eguipmen' items, i.e.: pumps. All
pumps and large equipment items will be provided
with oval shaped, color coded handles to distin-
guish them from vther egquipment which shall utilize

"J" type handles.

3.2.1.1 Pushbuttons

Circular pushbuttons throughout the control room
were not consistently color coded. All buttons
including the recommended sleeve guard, will be

colored in accordance with the following code:

~38~
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CORRECTIONS

Function Color

Emergency Trip or Emergency
Activation. cicvscsvasssssssssescRod
Reset, Test, Stop, Acknowledge

Bypass, and All Others..........8ilver

3.2.1.2 Indicators

Large electrical eguipment which utilize a ceparate
control power supply, i.e.: DC control power, were
found to cause operator problems in the event of a
loss of the equipment's respective electrical bus,
In this event, the eguipment, although de-energized
and not available for use, would indicate the
egquipment status to be that condition which existed
when the loss of power occurred, For all such
egquipment white lights will be added to indicate

power available to the respective equipment power

supply.

.



CORRECTIONS

3.2.1.3

3.2.2
3.2.2.1

Reverse Acting Controllers

Controllers which were found to be not consistent
with population stereotype of clockwise to open
were found to be reverse acting controllers. These
controllers increase output signal to close their
respective valves. These controllers shall be
labeled "Reverse Acting", as changing the con-
trollers to conform to population stereotypes would
misrepresent the process controlled (i.e., reverse
acting temperature controller will increase output
signal to increase process temperature which is
accomplished by closing a cooling water supply

valve.)

Displays

Indicators and Recorders

With the receipt of the Proto-Power Information
Characteristics and Control Reguirements (ICCR), a
complete review of all arnalog indicator, recorcer
and controller scales was made. This review
assures that all scales conform to both operational
and human factors criteria. Meter scales will be
revised to conform to Human Factors, Operational

Criteria and comply with resolution requirements.
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CCRRECTIONS

3.2.,3

3.2.4

3,

2.

5

Annunciators

In general, annunciator panels related well to the
corresponding instrumentation on the control
boards, The acronyms and abbreviations will be
corrected to conform to the standards. Some
relocation of tiles will be made to functionally
group them with relocated equipment for better
association with their corresponding instruments

and controls.

Regulatory Guide 1.97 Instruments

Instruments that meet Regulatory Guide 1.97
criteria are located throughout the control room.
Each 1.97 instrument will be marked by a red label
on the component and engraved "PAM" to enable

operators to quickly identify the 1.97 instruments.

Individual Corrections

Those discrepancies that could not be resolved
using either enhancement or class improvement
techniques were reviewed on an individual basis and
specific solutions developed. An example of this
would be the relocation of the RBCCW controls and

indication to main control panel 904.
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CORRECTIONS

3.3 Procedure/Training Corrections

Thirty-seven (37) discrepancies were classified as
Procedure/Training Corrections as outlined earlier and are

of three types.

o Training
o Operational Procedures

o Administrative Control

3.3.1 Training

There are seven (7) HEDs in this category. These
HEDs were identified in Task Pnalysis. They were
transmitted to the Operation and Training

Departments for emphasis during training.

3.3.,2 Operational Procedures

puring the task analysis, the Core Team expretcsed
significant concerns about the layout, format and

complexity of the new EOPs.

il g



CORRECTIONS

The EOPs used for the Task Analysis were in first

draft form and the operations staff were not yet

that these concerns would be better addressed

trained on them. Due to this the Core Team decided
during the validation phase of the CRDR,
|

In the interim the Human Factors Engineering,

(HFE), representative on the Core Team worked with |

the EOP writers to provide HFE input and ensure the

Core Teams' concerns were addressed during their

development,

The validation phase of the CRDR was performed with
a final draft of the BWROG Revision 4, EPG based
EOPs and the operations staff had received training

on them.

\
|
\
|
|
|
\
|
;
The validation phase of the CRDR verified that all
but one major concern had been addressed. This

concern was the requirement for simultaneous exe- ‘
cution of a number cf EOPs. As a result of this

concern, the normal once per year EOP Operator

Training will be supplemented by performance of

training on at least one EOP in every training

cycle for which simulator training is scheduled.
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CORRECTIONS

3.3.3

Nineteen (19) discrepancies previously identified
as HEDs documenting inconsistencies, questions or
corrections to the draft EOPs were transmitted to

the Operations Department for resolution.

Administrative Control

Twelve discrepancies of this type were transmitted
to the Operations Department for their action to
apply administrative controls for certain functions
(e.q., control of the keys for key lock switches,
clsaning of the labels, etc.). Development of
procedures for the installation of jumpers,

bypasses and fuse removals.
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4.0 SCEEDULING AND IMPLEMENTATION

The MP-1 CRDR was evaluated as part of the Integrated Safety
Assessment Program (ISAP) under Topic No. 1.07. The ISAP
evaluation resulted in a moderate ranking. Accordingly, NNECO
has currently scheduled the HED ~orrections over three
consecutive refueling outages beginning with the 1991 outage.
However, NNECO is carefully considering the appropriateness of
performing the various HED corrections. As part of this
continuing review, NNECO plans to perform an ISAP evaluation of
the proposed corrections for individual or groups of HEDs. NNECO
will inform the NRC Staff of any resulting scope or schedule
changes in future pericdic ISAP/IIS update submittals to the
staff. The following is a schedule and breakdown for HED

corrections as currently planned.

4.1 Implementation Schedule

Figure 18 lists all HEDs which are to be ccrrected and
identifies the refueling outage during which they will be
accomplished. The outages are identified as #'s 1 through
3 with #1 being the 1991 refueling outage. 1In order to
ensure an orderly implementation, corrections are planned
concurrently with major changes to their respective

control board cection. These corrections are listed
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SCHEDULING ANU IMPLEMENTATION

as being performed in outages 1, 2, and 5.

Two mator considerations in developing the schedule were
the relative safety sigrificance of the individual
c.cvections and the logistics of perferming euch control
reom changes., In several instances the logistics ot
accor 2lishing the modifications had to be considered as
earlier implementation of cther changes wnuld present
unacceptable temporary contiol board laysuts and ~ause

significant training problems,
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5.0 INTEGRATION WITH OTHER ACTIVITIES

The CRDR integration has been an ongoing process since the
review's conception, Members of the team include personnel

involved with the other facets of Supplement 1 to NUREG-0737;

e.9.1
(<] The conttol operators in vhe devolopment of ths T/A
Chatts and ICCR equipnert,
o The Humen Pacters Specialist and Opeiations Eny. in tne
development of the SPDS.
o The training Supe:visor as a discipline support of

Review,

Additionally, the CRDR provided design input to on-going plant
modifications (i.e., RBCCW isolator valve additions, etc.).

the findings of HEDs are indicative of their integration; e.g.:

(<] Seguential task identification for the assessment of

crew structure,

o The need for administrative control for certain devices

and/or eguipment,

ey




INTEGRATIUN WITH OTHER ACTIVITIES

Finally, the solutions for HEDs use all encompassing methods of

integration; e.g.:

o Highlighting Regulatory Guide 1.97 instruments and

sonteo)s in the enhancement design,

L Iuentificetion of Training and Procedure modifizations

nr emphasis as necessary.

- taffing and Craw Structure,

Finally, the validation of the review was performed using
operating personnel performing a selected group of time-sensitive
procedural steps at the mock-up. As explained in the validation
methodology, the items forwarded to the applicable departments
(e.g9., procedures and training) will be reviewed as a part of

this validation. The validation process has identified 9 HEDSs.
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1975 te present:

1979 10 present:

1977:
1964 10 1971

1964

Resume of

Eric H. Pelish

Northeast Nuclear Energy Company, Millstone Unit |
Operations  Department

Northeast Nuclear Energy Company, Millstone Unit 1
Control Operaior

Reactor Overators license
United States Navy Nuclear Power Program

Graduate Patchogue High School, Paiciicgue, i.ong Island,
New York

FIGURE 4A




Resume of

David P. Chatfield
28 North Bridebrook Rd.
Niantic, Ct, 06357

Formaul_Edocation.

Received N. Y. Stutes Regents Pigh School Diploma fror: James L.
dperry Highk School in 197§

Atiended The Citadel in Charleston, S. C. from 8/75 w0 §/76

Present'y taking courses frorn University of Connecticut toward
obtairing a2 MNuclear Technology degree.

Technical Background and Experience

Enlisted in U. S. Navy in June 1977]
Successfully completed the following training programs:
Electricians Mate ‘A’ School
Naval Nuclear Power School
Nuclear Prototype Training
Naval Electric Motor Rewind School

Attained the following qualifications:

Electrical Ope ator (S3G Prototype)

Electrical Switchboard Operator (U.S.S. Enterprise)
Electrical Load Dispatcher (U.S.S. Erterprise)
Received Honorable Discharge on June 21,1983

Employed by Northeast Utilities on February 13, 1984
Successfully completed the following training programs:
Fire Brigade Member and Fire Brigade Leader Training
Plant Equipment Operator
Reactor Operator (Licensed by NRC on January 30, 1987

FIGURE 4B




Resume of

William E. Spahn

U. §. Navy: September 1973 to Janvary 1979
Electic Boat. Jetruacy 197¥ 16 May 1979 (Technical Writer)
Miilstone Unit 1: May 1979 1o Preseni
PEO: May 1979 to January 1982
Control Operator: Yanuary 1982 to Presemt
Reactor Operator license: January 1582 to May 1983
Senior Reacton Operaior: May 1983 to Present

Associates Degree Nuclear Techuology, Thames Valley State Technical
College, June 1989
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EXPERIENCE SUMMARY

RAME: REZD, PAUL DAVID

AGE: 30 years

POSITION: MILLSTONE ONE Senior Licensed Plant Equiprment Operator

EDUCATION/EXPERIENCE:

JUNE 1977: Graduated High School Scholastics /rograa

SEPT. 1977: Enlisted U3 Nuvy Nuclear Pover Frog-we

FEB. 1977: Graduvated Machinis. Mate "A" School

DEC, 1978: Graduated Navy Nuclear Pover School

JULY 1979: Graduated Navy S7G Prototype; Qualified Navy Nuclear Operator
(Machinist Mate)

JULY 1979: Retained for STAFF Instructor at S7G (MARF) PROTOTYPE

OCT, 1981 - SEPT, 1985: Assigned to SSBN 626 Daniel Vebster
APR. 19B4: Graduated Machinist Mate "C" School

NOV. 1985: Employed vith Northeast Utilities Millstone One Training
Department

JAN, 1987: Received Senior Reactor Operator License from NRC

DEC. 1988: Transferred to Millstone One Operations Department

JULY 1989: Peer Evaluator Pilgrim Station duiing 2 week Simulator/
Station INPO EVALUATION

OCT. 1989: Successfully completed NRC Evaluated Licensed Requal

Examination for SRO
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EXPERTENCE SUMMARY

NAME: D'ABATE, DON

AGE . 40 Years

PO*I1.0N: MILLSTONE CNE Control Operator, Rezctor Gperator licensed

EDUCATION/EXPERIENC™
1967 Graduated High School
19671 Enlisted 'S Navy
1967 Machinist Mate school graduate
1968: Navy Nuclear Pover school

Navy Nuclear Pover Prototype
Submarine school
1969: Navy Welding school
1969: Assigned to Submarine and qualified these vatchstations:
Engine Room Supervisor
Engineering Vatch Supervisor

1973: Discharged US Navy

1973 Auto Mechanic

1979: Aux. Equipment Operator (Fossil)

1981: Plant Equipment Operator (Nuclear) at Millstone
1984: Granted Reactor Operators License

1988 Promoted to Control Operator

Figure 4E




ROTARY CONTROL SPECIFICATIONS 644

6445 ROTARY SELECTOR CONTROLS (Tont'd)

DIMENSIONS ~ Recommended dimensior « for
rotary selector switchos are as follnw (see
Exhibit 6.4.13):
(1) Length (L) linches)

Minimum 1.0
2/ Wigth (W) (inches’

"Raximun 1.0

(3) Diameter (O) (inches)
Minimum 1.0

(4) Dapth (M) (inches)

Minimun. 0.625
(6) Resistance (inoch/pounds)

Minimum 1.0

Maximum 6.0
MOMENTARY -CONTACT ROTARY SELEC.
TOR CONTROLS-Knobs for springlosded
momentary contact rotary selector controls
should be large enough to be easily held against
the spring torque, without fatigue, for as long
as necessary to accomplish the control action.

6.4.24

Figure 5a
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DETAILED CONTROL ROOM DESION REVIEW

GUIDELINE MATRIX

6.1 Contro! Room Workspace

© T NUREG-0700 DATA COLLECTION COMMENTS/REFERENCE
- = METHOD
6.1.2_ Work Station Design OER__CRS___TA
6.1.2.1 Anthropometric Basis for Equipment vV
Di .

6.1.2.2 Stand-up Console Dunensions P S 6.1.2.2.¢, 4, iz
Use 28 inches to acromodate extended functional reach
and related t0 6.1.2.3. ¢, d, |

6.1.2.3  Sit-Cown Console Dimensions P 6.1.23.¢c,d, 1:
Related tn 6.1.2.2. ¢, 4, 1
6.1.2.%: Related 10 6.7.2.3. ¢

6.1.2.6  Sit-stand Work Stations P

€.1.2.5 Vertical Panels P S 6.1.2.5 al2), W2k
Determimation of frequently used couwdsl&vhys tobe
deloroned by TA

6.1.2.6 Use of Procedures and other P

Reference Materials 2t Consoles

. P refers to Primary Source for obtaiming data
** Srefers to Secondary Source for obtaining data

FICUPT ¢



TASK ANALYSIS PROCESS

PROTO-POWER BWROG EMERGENCY

ICCR PARAMETERS . PROCEDURE GUIDELINES

¥

NP-1 DRAFT
PROCEDURES

DEVELOP TASK
DATA FOURM

i

PROCEDURAL
WALK-THROUGH/
TALK-THROUGH

(MOCK-UP)

1

HED
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EOP 580 Rev 0
Page 1
MILLSTONE UNIT 1

PRIMARY CONTAINMENT CONTROL

Page No, Rev.
11027 0

A. PURPQOSE
The purpose of this procedure is to'
¢ Maintain Primary Containment integrity, and
¢ Protect equipment in the Primary Containment,

B. ENTRY CONDITIONS
Any of the following conditions require entry to this EOF:

* Torus water:  (emperriure above Y0°F
level above 13.3 ft
leval heiow 13.5 ft

¢ Drywell: buk remperature above 155°F
pressure above 2.0 psig

¢ Primary Containment H; concentration above 2.0%

PRIMARY CONTAINMENT CONTROL
FIGURE 8



NPl TASK DATA FORM (TDF)
EOP ND. 580 REV. 0  TITiE Primary Containment Control

—

STEP ND. STEP TITLE Entry Conditions

~  TASK REQUIREMENT _PTANT SQUIPMENT USED

NO. VERB TASK DEVICE PLANT I.D. LOC. RANGE STATE HED NO.

1 c8 Torus Temp Temp Ind. 1603-51A,B 903 >90°F

2 o8 Drywell Bulk Temp Temp Ind. TI-1602-6A.B w03 >150°F

3 oB Drywell Press. Press Ind. 1601-10 903 >2.0 psig
Press 1602-1 503
Pecorder

4 oB Torus Water Level Lvl Redr Torus Lvl 925 >13.8 ft. TA-48
Lvl Ind. LI-1602-2A.B 925 TA-49
Computer

5 oB Torus Water Level <13.5 ft.

{See Pg. 1 #4)

6 oB Primary Ctmt H, Concent. |H /O RCDR H2 Concen”. 925 >2.0% TA-50

fnal ct. =0 0-10 925 Lit
FIGURE 9

3INP1/TDF .37:88



Millstone Unit 1 CONTROL ROOM DESIGN REVIEW (CRDFP)

TASK ANALYSIS MED PRINCIPLES

Are al. the ~m~ntrols and dlopxnxo required te'pcxlorm
this task presen. in the control room?

6llla 6411b €125

Are the controls and displays grouped by seguence,
function, or uvse for the reguirements of this task?

€51%d 6ell 6821
691lc 6921b

Are the controls and displays labeled according to the
requirements of this task?

651de & £ 6633¢c
can the controls and displays used in this task be read
accurately from the operators' viewing position? Can tre
displays be read while operating the associated controis?

6€113¢c(2) 6122e(2) & ¢ 6125a(2) & p(2)
€542b(2) 6%lla

Do .he controls and displays give the operator direct,
read.ly useable information if required? (e.g.:

Parameter values

Range, band and limits

Trend information

Rate of change

Percentage information

Digital or analog information
status of demand information
precision and feedback information

641la & b 6511 6512
65419 6931c 6932

Is the control room arranged and staffed to accommodate the
requirments of this task?

6111b 6112 61134

FIGURE 10
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MP-1-CRDR

Figure 11

HUMAN ENGINEERING DISCREPANCY
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Condidering the safety and operational

of eych
1.
.

MEN GE METH Y

{gnificance
MED, every HED will be reviewed as follows:

Is the HED truly @ deficiency

Is the MED in the process of /resolution
with an existing design cha

¢ the HED a logicel candidate for nanage~
nt resolution? (e.g., tfaining/proce~
ddares /PC display)

1s \the HED part of a larger, duplicate or
genqric HED?

Are Aurface enhancementys the logical
resolytion?

Is the\HED resoluvtion/obvious and minor for
change %o both the céntrol room and the
simulatar?

Does the HED require further st and
assessment?

FIGURE 12a



MILLSTONE UNIT 1

CONTROL ROOM DESIGN REVIEW (CRDR)
ASSESSMENT TRIAGE FLOW CHART

DOCUMENT
HED L"&‘—‘i (Gee Plan -~ 6,01)

NS

DESIGN CHANGE _Xll___.‘
IN Amus

== e

DUPLICAE T _‘
L %
RESOLVED |__Yes e

ENHANCEMENT | _Yes J DESIGN

ASSESSMENT
FURTHER STUDY (See Plan -~ 5,0)

1 -
FIGURE 12(b)
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FIGURE 13
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FIGURE 13
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MILLSTONE UNIT 1
HUMAN ENGINEERING DISCREPANCY

HED NO. BI1TO09" """

CONTROL ROOM WORKSPACE DL —
:

Stand-up Console Control Height PRIORITY: 1/2
CORNENT : iy
Controls above 56 inches height level
Reviewer Date Ref ., Bource
Sabeh /Trump 7-21-87 §.1.2.2 b(1) Tontrol Room Survey

YDENTYFITATION:  Panel: O0%, 90"

Counonent Name: Sce Altachment

ID ¢r No.:  NA

m— — — — o —— Vo —— —

See attachment for controls ahove 4o inches J 1 height

m‘m“ 7 . Teh - 3 I

RESOLUTION:  —  (Code £ )
COKRECTION: (Code 1V)

A glant specific oxcogtton/qutdolino is applied such that all controls
will accommodate the 5% male and 50% female.

Approved lignltuu:‘ﬁ# natﬂ_{?{"fz gz
/ 7 Additional page(s) atfache

HED1,/87/11



NP1
ATTACHMENT FOR:

HEDY 6.1.009 GUIDELINE REF$ 6.1.2.2B (1) DATE 1/21/81

PRIORITY PANEL SUB PANEL DESCRIPTION
A) 2 905 -

channel selector switches 21 thru 24
(2 finger type rotary switches #23
B) 1 907 o i turbine bearing temp (R-46) and
turbine vibr (R-47) clear + speed
(Toggle control switch) and

guthbuttonl for Emerg. Trip ST & 67T,
T & 8T,

HED1/87/11



MILLSTONE UNIT 1
HUMAN ENGINEERING DISCREPANCY
HED NO, B 1010 """7°"
sg;;;gb ROOM WORKSPACE L% 91} £
2

Benchboard Slope & Control Distance PRIORITY: 1

'
Benchboard slope and control distance beyond 28 inches from front edge
of console,

Reviewer 'Bo;o Rel . goureo
fabeh, Trump -21-87 6.1.2.2 ced (2) ontrol Room Survey
IPENTIFICATION: Panel: 907, 9047, 90%, 908, 907, TOB s
Cosponent Namse:
ID ur No.:
DHSCRIPTION: 25

Generic Btobl!l all controls on 2 section of stand-~up consule are
beyond 28 inches from front edge of songole. See At'achment.

b T e e e d bt N e e M g e i o

RESOLUTION: ~ (Code ¥ )
CORRECTION: (Code 1IV)

The NUREG 0700 Guideline does not allow for operator flexure to reach
controls.

,af’;25§; E’ ?5&,?2
Approved Signature: ,/ Date:
/ 7 Rdditional page(s) attache

HED1/87/12



Page 2

MP1
ATTACHMENT FOR:

HEDY 6.1.010 GUIDELINE REF4 6.1.2.2c&d (2) DATE 1/22/87

PANEL SUB PANEL DESCRIPT.ON
903 o’ LPCI CONTROLLERS: ESW HX A, HX B,

STM DRN SCV 1-2 , DRN TRAP BYP VLV,
(Rotary Finger SW's)

CONTROLLERS: N2 Flow 1-AC-16, 1-AC-41,
1-AC-40, and 4 ISOL VLVs (Rotary Finger
SW) - 6 SW’'’s unlabeled.

CTMT PRES TORUS/DRYWELL CONTROLLER,
(PB) GR 4 ISTL CONDENSER,

904 Wt 2 CONTROLS (¥B): DW EQUIP. DRN, SUM?
PP. CLN-UP TEMP CONTROL (7 POSITION
SW),
CONTROLLERS: DRN FLOW REG, CLNUP SY§
CONTROLS (3)
CLNUP PRES CONTROLLER, DW EQ DRN (2
HAND 8SWs)

905 i ROD WORTH MIN (KEY CONTROL), PB's ATWS

"A", TRN "A ORC", ATWS "C",
(2 FINGER SW) CHANNEL _ELECT 21 THRU 24
(6 FINGER £W) CHANNEL SELECT, APRMs

(2 PBs) RBM TRIP RESET, (6 PBs) CHANNEL
SELECT AND APRMs

(2 FINGER ROTARY SW) RX LVL SEL, VSL
LVL CONTROL

(3 PBs) ATWS, TRN B, TRN BED, TRN D

906 " (18 HAND CONTROLS) RTN PPA, B, RF SEAL
WTR PPA, B AND C; RF PP RECIRC A, B, C,
M/V HW BYP IMW9, 1CN69, COND A & B VLV,
C AND D, COND A AND B XOVER VLV, C AND
D INTAKE DEICING VLVs

(6 FINGER ROTARY SW) RFP AUX OIL PPA,
B, C, HW RECORDER, SJAE OVERRIDE (MO
LABEL) STATION AIR.

HED1,/87/12



Page 3

MP1

ATTACHMENT FOR:

HED&% 6.1.010 GUIDELINE REF# 6.1.2.2céd (2) DATE 7,22/87

PANEL SUB PANEL
906 cont'd

907 IOZW
908 ! o

HED1/87/12

(cont

DESCRIPTION

(6 PBs) OFF GAS REST, COND MI 2A, 2B
(16 PBs) SJAE AR-4, SJAE A&B
(8 PBs) STM TRAP BYP

(4 PBs) EXTR STM BYP

(17 PBs) BYP VLV TRIP(2), VCM TRIP, LO
VCM TRIP, RESET (2) VCM TRIP, EMERG
TRIP, TURB TRIP (2), 5&6 EMERG TRIP
(2), AMPLIDYNE VOL REDUCTION CONTROL

(4 HAND CONTROLS) BYP VAC TRIP 1 & 2
EMERG GOV TRIP TEST, TORARY, GEN VOLT.

(2 FINGER SW): ACCEL PANGE SEL., AUTO
TRACK CUTOFF

(20 HAND SWs) STA BATT VOLT, RSS
VOLT/AMP METERS, NSS TRANS/AMP METERS,
MCC, EIRB-4, E2 2nd, E3 1st, E4 1lst,

E5 2nd, E6 3rd, FIRE PUMP HOSE, COND TR
PUMP HOSE, F1 SERIES SAME AS E SERIES -

RX BLDG FRME FIRE PUMP HOSE, COND TR
PP

DG VOLT M, GAS TURB GEN, ESS TRNAS
"MPM,

(S PB’s) DG EMERG (2), GAS TURB EMERG
(2), GAS TURB PEAK RESERVE

(KEY CONTROL) CT GOV MODE SW



MILLSTONE UNIT 1
HUMAN ENGINEERING DISCREPANCY

HED NO. B.1.012°7°""°7
CONTROL ROOM WORKSPACE
TITLE:
Display Horizontal Displarement PRIORITY: 1

COKMENT :
Oblique angie of display from work position less than 45 degrees.

Reviewer Dat= Ref. Source
Sabeh/Trump 7-22-87 §.1.2.2 e(2) Control Room Survey
TDENTIFICATION:  Panel: 903, 904, 905, 906, 907, 908

Component Name: See Attachment

ID or No.: NA

DESCRIPTION:

See attachment for displays less than 45 degrees from operator work
position.

POSSIBLE SOLUTIONS:

%

{Code E, A ) Gee Attached

The operator can place himself so as to operate the controls and view
the display. He can also move one step to view display.

Approved Signature: 7//4 Date:_%j/ﬁ
/ 7 Additional page(s) attaChed

HED1/87/14



Page 1 of

3

MP1

ATTACHMENT FOR:

HED% 6.1.012 GUIDELINE REF# 6.1.2.2e (2) DATE 7,/22/87

silence to 903 right

RES
CODE PANEL
A) A 903
add ACK,
side
B) E 904
£ 904
D) E 904
E) E 905
r) E 908
G) E 906
H) E 906

HED1/87/14

v

I11

v

v

Iv

v

IV

”1"

|l2"

ll3"

“1"

"3"

"1”

"3“

Right half of Annunciator Panel A-4
outside the 36 inch limit from the
acknowledge control PB.

CORR SUB
CODE PANEL DESCRIPTION
Ix nl"

Test, Reset

Right half of panel A-4 outside the
limit guideline from the acknowledge
PE.

"DW floor lumg pump" pushbutton
beyond 24 inches fromwork positio-.

Master Controller away from "A Recirc
Pump" and Panel "2",

Annunciator panels A-2 and A-3
outside the guideline limit from the
acknowledge pushbutton.

Generic problem with this panel.
All controls/displays on right and
left sides of the panel beyond the
guideline limits. See Attachment
Page 2.

Right half of annunciator Panel A-2
outside guideline limit from the
acknowledge PB.

Conductivity Recorder on Panel 906
out of reach from Rx FWS Position.
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Page 3 of

NP1

ATTACHMENT FOR:

HED% 6.1.012 GUIDELINE REF4 6.1.2.2e¢ (2) DATE 1/22/87

Right half of annunciator Panel A-2
outside guideline limites from

Turbine Control Position -
Turbine VIB recorder and sync scope
outside guideline limits.

Annunciator Panel A-2 outside
guideline limits from acknowledge PB,

(cont

RES CORR SUB

CODE PANEL CODE PANEL DESCRTYPTION
1) E 907 v "3

acknowledge PB.

J) E 907 Iv ar
K) E 908 Iv o e
L) E 908 v ng=-3"

HED1/87/14

Sync scope for DG outside guideline.
(note sync scoEe large).

Selecting breakers on vertical panel
909 about 20 feet away.



MILLSTONE UNIT 1
HUMAN ENGINEERING DISCREPANCY

HED NO. B.T.0I3°""""""
CONTROL ROOM WORKSPACE
TITLE:
Lateral Spread of Controls & Displays PRIORITY: 1
COMNENT :

Thohaaxinum spread of controls and displays should not exceed 72
inches.

Reviewer Date Ref. Bource
Sabeh/Trump 7-31-87 $ei.d.3 ¢ Control Room Survey

TDENTIFICATION:  Panel: 300

Component Name: See Attached

ID or No.: NA

DESCRIPTION:

Controls and displays that exceed 72 inch lateral spread of a single-
operatc- workstation.

POSSTBLE SOLUTIONS:

REEOLUTION: {Code E )
CORRECTION: (Code IV )

Controls and displays are funct'cnally grouped and do not cause
operating problems.

Approved Signature: Date:_tﬁggy?7
/ / Additional page(s) attached

HED1/87/16
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MILLSTONE UNIT 1
HUMAN ENGINEERING DISCREPANCY

CONTROL ROCM WORKSPACE
:
Control Heights PRIORITY: 1

CONNENT :
Controls should be placed between 34 and 70 inches above the floor.

Reviewer Date Ref. Source
Sabeh /Trump 7-31-87 6.1.2.5 a(1) Control Room Survey

IDENTIFICATION: Panel: GSee Attached

Component Name: See Attached

ID or No.: See Attached

DESCRIPTION:

See attached for controls above 70 inches and below 34 inches.

POSSIBLE SOLUTIONS:
: ode )
CORRECTION: (Code 1V )

The operators can operate and/or view these controls and displays
without undue problems by bending and flexure,.

Approved Signature :ﬂ% Date: %f/g?
/ / Additional page(s) attached

HED1/87/17



Page 1 of 3

MP1

ATTACHMENT FOR:

HED# 6.1.015 GUIDELINE REF# 6.1.2.5a(1) DATE 7/31/87

PANEL

909

924

918

925

934

HED1/87/17

SUB PANEL

ﬂ‘"

"4"

"4"

"4”

"4"

DESCRIPTION

Controls above 70 inches are:

Line select prshbutton(s) labeled 1
thru 4 and spare.

Li?ht pushbuttons labeled trip off,
point cancel, close/on 188, audible
reset, flash reset, lamp test (6).

Controls above 70 inches are:

TR, HT Element Temp, ELE HTR 1A
offgas output temp, ELE HTR 1B, HT
Element Temp, ELE HTR 1B oftgas output
Temp, A Recomb Skin Temp, B Recomb Skin
Temp.

Controls above 70 inches are:

ontrollers, signal fail alarm,
limiter Lo/Hi, Limiter Lo, Signal fail
alarm, S/U Gen & Limiter.

Controls below 34 inches are:

Controller Rx Feed Flow Alarm Unit,
Rx Level Reset Alarm Unit.

Controls above 70 inches are:

ooling sample (High rotary
control), control and S/D coolin?
Return (rotary), Pas U/V permissive
(key SW).

Controls below 34 inches are:

Cooler Alr Damper, Blower, Stdby Gas
Treatment Xover, Cooling Air Damper,
Blower, CTMT H,0, (key SW), Analyzer
Byp SW.

Controls above 70 inches are:
{4 controllers)

Controls below 34 inches are:
RF Pump (6 controllers)




Page 2 of 3

MP1

ATTACHMENT FOR:

HED# 6.1.015 GUIDELINE REF¥ 6.1.2.5a(1) DATE 7/31/87

:

945

1AC-1

VAC-1

916

ATWS DIV 112

902

910

HED1/87/17

SUB PANEL

ﬂ‘"

"4"

"4"

"4"

"4”

"4"

(cont’

DESCRIPTION

Controls above 70 inches are:
on Data equipment Panel toggle switch,

Controls above 70 inches are:
Circult Breaker Switch I thru 10

Centrols below 34 inches are:
Circult Breaker Switch 59 thru 70

Controls above 70 inches are:
Circult Breaker Switch I thru 8

Controle below 34 inches are:
Circult Breaker Switch 63 thru 68

Controls above 70 inches are:
Toggle fwitches on Rows 39, 43, 47 and
51,

Controls below 34 inches are:

Toggle Switches on individual Rod Scram
Timer Panel.

Controls above 70 inches are:
Bl stable (PB)

Controls below 34 inches are:
{ Power SW for channeiz A, B, C and D

Controls below 34 inches are:
PB alarm acknowledge

Controls above 70 inches are:

Closed cooling water effluents, SW
effluents (chassieg), power Supply
Process Mon Ch 2, Rx Bldg Vent Exhaust,
Iso Cond Vent Ch 2, Refuel Floor rad,
stack sample room (Radiation Monitors).

Controls below 34 inches are:
Powetr Supply Pushbutton




Page 3 of 3

MP1

ATTACHMENT FOR:

HED# 6.1.015 GUIDELINT REF¥ 6.1...5a(1) DATE 7/31/8”

PANEL
911

913

DC 11A-1

DC 11A-2
921

919

922

HED1/87/17

SUB PANEL

N‘"

ﬂ‘"

N‘ﬂ

"4"
”4"

"4"

"4"

(e nt’

DESCRIPTION

Controls above 70 inches are:
Supply area Mon and 4 indicator
controls (1,2, 3, & 4)

Controls below 34 inches are:
Rad Monitors #25 thru 30 and 36 legend
pushbuttons.

Controls above 70 inches are:
Rad minimizer cursor controls.

Controls below 3 inches are:
Controls on valve control channels 1
thru 4.

Controls above 70 inches are:
Breaker Controls 1 thru 13

Controls below 34 inches are:
Normal and Emergency Pushbuttons

Same as DC 11A-1 (above)

Controls above 70 inches are:
Control Rod Temp (toggle SW's)

Controls above 70 inches are:
Controllers CA-9-110A, CA-9-110B, 340/2

Controls below 34 inches are:
Bay A, B, C, D & E

Controls below 34 inches are:
RSST 5/U lockout relay (2 rotary
controls).



MILLSTONE UNIT 1
HUMAN ENGINEERING DISCREPANCY

HED No. B T1.018 “"""""
CONTROL ROOM WORKSPACE
TITLE:
Emergency Controls PRIORITY: 1

COMMENT:

Precise or emergency controls should be between 34 and 53 inches above
the floor.

Reviewer Date Ref. Bource
Sabeh/Trump 7-31-87 6.1.2.5 a(2) Control Room Survey

IDENTIFICATION: Panel: 0910 and 907

Component Name: Rad Waste Effluents and 5T and 6T Emerg. Trip
ID or No.: NA

DESCRIPTION:

Precise or emergency controls outside the 34-53 inch height window
are:

Panel 910 (4) 2 potentiometers "Rad waste effluents"
Panel 907 "2" 5T and 6T Emergency Trip (2 pushbuttons)

POSSTBLE SOLUTIONS:
RESOLUTION: (Code E )
CORRECTION: {Code 1V )

A plant specific exception/guideline is agplied such that all controls
will accommodate the 5% male and 50% female.

Approved Signature: Date: é%?ffgdﬁ7
/ / Additional page(s) attache

HED1/87/18



MILLSTONE UNIT 1
HUNAN ENGINEERING DISCREPANCY

L R R T
TITLE

:
Display Heights PRIORITY: 1

COMMENT :
Frequently or precisely read displays should be between 50 and 65
inches above the floor.

Reviewer “Date Ref. “Source
Sabeh/Trump 7-31-87 6.1.2.5 b(2) Control Room Survey

IDENTIFICATION: Panel: GSee Attached

Component Name: See Attached

ID or No.: See Attached

DESCRIPTION:
See attached for displays outside the 50 and 65 inch height window.

See Attached.

POSSTBLE SOLUTIONS:

RESOLUTION: (Code E )
CORRECTION: (Code 1V)

A glant specific excegtion/guideline is appliecd such that all controls
will accommodate the 5th% male and 50th% female.

Approved 819nature:ﬁ Date: égz&?i
/ / Additional page(s) attache

HED1/87/1¢



Page 1 of 2

MP1

ATTACHMENT FOR:

HED® 6.1.017 GUIDELINE REF# 6.1.2.5b(2) DATE 7/31/87

904

905

906

907

909

925

921

HED1/87/19

SUB PANEL

"2" (all
above 65")

u Ladll € 1 W )
above 65")

"2" (all
above 65")

b Sl 8V N
above 65")

"2" (all

"‘"

ﬂ‘"

ﬂd"

DESCRIPTION

LPCI/ISOL Cond. Temp TR1540-5,
LPCIl/Flow, Rx Press, Fua2l Pool 4
recorders.

TRi040-2, CR1290-3, CR262-32,
CR262~19 Recorders (See attached Pg. 1)

2 Complete trend recorders, source
range monitor recorder, Rx Wtr level,
Total FW flow recorder, Rx Press
Recorder, digital diaplays, Rx Recirc
Loop Temp. Rx Press, Gen ontput large
digitals.

See Attachment Page 2

Turb., bearing temp and turb. vibration
eccent.icity recorders R46 and R47
Cond. Vacuum Recurder.

Displays above 65 inches are:
Trans & Gen lead temp recorders
TR931-3, TR931-3, TR2-70, TR2-43

Displays below 50 inches are:
Totalizers 4 and £, gen., watt hours

Displays above 65 inches are:

DW atmos temp recorder SPL/DW Press
Recorder, DW temp recorders (top 3
recorders), SPL/DVW Press LI630,
PR1631A, SP Press & SPL/DW Press
Recorder, H,0, Conc Recorder.

Displays above 65 inches are:

CRD temp Recorder TR340-16, 2 Torus
Temp Recordere, i.e., TR1601-53B and
TR1601-53A

Safet¥ and B/D Temp TR260-20 Recorder,
X-K Bldg/Turb Bldg Meters.



Page 2 of 2

NP1
ATTACHMENT FOR:

HED# 6.1.017 GUIDELINE REF$ 6.1.2.5b(2) DATE 7/31/87

PANEL SUB_PANEL

902 "q"

HEN1,/87/19

DLSCRIPTION

Displays above 65 irches are:
Off-gas Rad Level Ch. 1&2 Recorder
Stack Gas Rad Level Ch. 1&2 Recorder

Displays below 50 inches are:
X-K Bldg. Rad Recorder
Stack Gas Recorder
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MILLSTONE UNIT 1
HUMAN ENGINEERING DISCREPANCY

BED NO. §.3.002°""""""
ANNUNCIATOR WARNING SYSTEMS
TERLE:
Fi.st Out Annunciator Panels PRIORITY: 1
CONMNENT :

Reactor System and Turbine Generator System "first out" Annunciator
panels should be provided.

Reviewer Date aAef. “Bource
R. Sabeh 7-24-87 £.3.1.3 asb Control Room Survey

IDENTIFICATION:  Panel: NA

Component Name: First Out Annunciator Panels

ID or No.: NA

DESCRIPTION:

MP-1 does not leave first out annunciator panels.

POSSTBLE SOLUTIONS:

RESOLUTION: Code E )
CORRECTION: (Code 1V)

Trip annunciators on Panel 9505 along with sequence of evente recorder
adequately serve the first out annunicator panel.

S
Approved Signature: ﬂ Date: é__gzié&?
/ / Additional page(s) attache
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MILLSTONE UNIT 1
HUMAN ENGINEERING DISCREPANCY

ANNUNCIATOR WARNING SYSTEMS
TITLE:
Number of Tiles Per Matrix PRICGRITY: 1

CONNENT :
The alarm tile matrix should be less than 50 tiles.

Reviewer “Date Ref . Source
. Sabe 7-24-87 6§.3.3.3 4(1) Control Room Survey

TDENTIFICATION:  Panel: 903, 508, 907, 90F
Component Name: Annunciator Matrices

ID or No.: See Below

DESCRIPTION:
The following annunciator panels have more than 50 tiles per matrix:

903/A~3 = 72 tiles

206/A~1, A-2 = 63 tiles
907/A-1, A-2 = 63 tiles
908/A-1, A~2 = 73 tiles

POSETBLE SOLUTIONS:

RESOLUTION:  (Code E )
CORRECTION: (Code 1V)

Enhancements to label axis and the existing alarm sequence allows
operator to identify what is in alarm.

el

Approved Signature: 77;? Date: 57457?9
/ / Additional page(s) attached
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MILLSTONE UNIT 1
HUMAN ENGINEERING DISCREPANCY

HED NO. §.3.017°""""""
ANNUNCIATOR WARNING SYSTEMS
TITLE:
3ignal Intensity PRIORITY: 1
COMNENT :
Nominal value should be 10dB(A) above the ambient noise.
Reviewer Date Refl. Bource
R. Sabeh 10-1-87 £.3.2.1 a Control Room Survey

TDENTIFICATION: Panel: Al

Component Name: Annunciator Signals

ID or No.: NA

DESCRIPTION:
The signal intensity is about 5dB(a) above the ambient ncise level,.
POSBTBLE SOLUTIONS:

: ode )
CORRECTION: (Code 1V)

Intensity is set to operator preference.

Approved slqnntuu:M Date: :fézféz i
/ / Additional page(s) attache
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MILLSTONE UNIT 1

HUMAN ENGINEERING DISCREPANCY

neo wo. §.3.002 -
CONTROLS
TITLE:

Controls No Longer In Use PRIORITY: 1

COMNENT :
There should be a good reason to require a control

Reviewer “Date ReT. ‘Bource
R. Sabeh 7-30-87 §.4.1.1 b(1) Tontrol Room Survey

IOENTIFICATION:  Panel: 906, 907

Component Name: Legend Pushbuttons

ID or No.: NA

DESCRIPTION:

Control legend pushbuttons no-longer in use are:

Panel 906 (2) Last 2 pushbuttons on STM TRAP BYP
Panel 907 (1) PB by EXTRA SU1M

POSSTBLE BOIUTIONS:

RESOLUTION: (Code A7
CORRECTION: (Code XIII)

Future Spares

Approved stgnatnte:-ﬁw‘ Date:_%(éi? .
/ / Additional page(s) attache

HED1/87/56



MILLSTONE UNIT 1
HUMAN ENGINEERING DISCREPANCY

SONRGOLE . 0 e s e TR TS SASAER R e e e
TITLE:
Direction of Movement PRIORITY: 1

CONRNENT :

Control movements that should conform with populatiun stereotypes.

Reviewer Date Ref. Bource
R. Sabeh 7-30-87 £.7.2.1 Tontrol Room Survey

TDENTIFICATION: ~ Panel: » ' , 906, ' ' '

Component Name: See Attachment

ID or No.:

DESCRIPTION: P

See attachment for control movements that do not conform with the
population stereotype.

PCRBTBLE BSOLUTIONS:

RESOLUTION: (Code )
See Attached

o

Approved Signature: ﬂ@% Date: f/%?

/ / Additional page(s) attached
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Page 1 of 2

MP-1
ATTACHMENT FOR:

RES SUB CORR
CODE PANEL PANEL CODE DESCRIFTION

A) A 905 3 b 4Y Disc. Vol. 1so Test (J Handles)
Norm Isolate (Right)
(Rewire so isolate position is on

left)

B) A 906 3 b 4Y Heater Drains Pumps A, B and C (J
Handles) on (left) auto (center) off
(right)
Rewire s0 off (left) auto (center) eon
(right)

C) A 908 3 1 ESST Disconnect (Rotary Switch) Open

(left) close (right)
Non-HED (Mod)

D) E 924 4 1v Off Gas Condenser Level (Controller)
ALB
Open (left) Close (right) Controllers
operate reverse acting valves decrease
signal to increase level.

E) E 923 4 1v Bypass VAS 1 thru 5 (Rotar¥ Control)
number increase 2, 4, 6, (10), B8 and
Bypass VAS 6-10 1, 3, 5, (9), 7
Use only for testing.

r) [ IAC < 1V Right side or breaker controls on
(left) off (right) Normal Electrical
Convention

G) £ VAC 4 v Right side break2r controls on (left)
of (right) Normal Electrical
Convention

H) E DCl1A 4 v Right side breaker controls on (left)
off (right) Normal Electrical
Convention

1) E DCl1lA-1 4 IV Right side breakers on (left) off
(right)

Normal Electrical Convention

HED1/87/57



Page 2 of 2

J)

K)

L)

M)

N)

HED1/87/57

RES
CODE

MP-1

ATTACHMENT FOR:

HED#6.4.003 GUIDELINE REF.46.4.2.1 DATEZ 7-30-87

SUB
PANEL

CORR
CODE

fcont’'d

DESCRIPTION

913

906

903

903

v

v

v

LPRM GP1l and GP4

Channel 1, 5, 2, 6, 3 and 2 (all the
same units)

A

B

e Counter Clockwise Movement

D (Rotary Contrel)

Drive contrel chassis 1, 2, 3 4

(all the same units)

Main Valve Control Open (left) close
(right) Used only for testing.

SJAE A and B Element Throttle Valve V
2-601/IAR 601 and Vv2-602/1AR 602

open (left) close (right)

Reverse acting controllers.

Key Control (SW) Pump 1lA/1C inhibit
override - start (left) stop (right)
Change stop label to "Auto",

BCS LPSI VLV Closure Permigsive
Normal (left) Close (right)

Switch is selector gwitch labelled
normal (left) close permissive (right)



MILLSTONE UNIT 1
HUMAN ENGINEERING DISCREPANCY

HED No. §.3.008 """ """
CONTROLS DA
TITLE:
Legend Pushbutton Barriers PRIORITY: 1
COMMENT :

parriers should be used to prevent activating two or more pushbuttons.

Reviewer “Date Ref. Bource
R. Sabeh 7-30-87 .4 Control Room Survey

YDENTIFICATION: Panel:

Component Name:

ID or No.:

DESCRIPTION:

Barriers are not used with legend pushbuttons.

POSSTBLE SOLUTIONS:

RESOLUTION: {Code E )
CORRECTION: (Code 1V )

Operators have experienced no problems with legend pushbutton
controls.

Approved Signature: ﬁj% pDate: %2?42
/ / Additional page(s) attache
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MILLSTONE UNIT 1
HUMAN ENGINEERING DISCREPANCY

A T T T ek R T T RTINSl b apuiian
TITLE:
Pushbutton Surface PRIORITY: 1

COMMENT :
Surface of pushbuttons should be slip resistant

Reviewer “Date Ref. Bource
R. Sabeh 10-2-87 $.4.3.1 ¢ Control Room Survey

IDENTIFICATION: Panel: 905, 906, 907

Component Name: Pushbuttons

ID or No.:

DESCRIPTION:

This is a generic problem with the legend pushbuttons, they do not
have slip resistance surfaces:

Board Panel Legend Pushbuttons Number
905 3 SR, IR and control detector 14
3 Rod Select Pushbuttons 145
3 Feedwater lockup Reset Switch 1
906 2 SJAE VV Control Switch 17
2 EJAE Bypass (6 active) 8
907 3 Main Stm Leads Byp 4
POSSTBLE SOLUTIONS:
RESOLUTION: (Code E )
CORRECTION: (Code 1IV)

Operators have never had problems with pushbuttons.

.

Approved Signature: ///J Date: ?{zéé??
/ / Additional page(s) attache
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MILLCTONE UNIT 1

HUMAN ENGINEERING DISCREPANCY
HED NO. B DI

CONTROLS

TITLE:

Key Operated Controls PRIORITY: 1
COMNENT :

Off-Position for key operated controls should be vertical.

Reviewer Date Rel. Source

R. Sabeh 10-2-87 £.4.4.3 4d Control Room Survey

IDENTIFICATION: Panel: 0905
Component Name: Standby Liguid Control

ID or No.: NA

DESCRIPTION:
"Off" position is not vertical.
£CEETRLE SOLUTIONS:

RESOLUTION: (Code E )
CORRECTION: (Code 1IV)

Operation of this component is not *ime sensitive and does not present
problems to the operator.

— "
Approved Signature: 2_4 g’% pate: §/25/¢

/ / Additional page(s) attache
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MILLSTONE UNIT 1
HUNAN ENGINEERING DISCREPANCY

Hep wo. §. 0057777

ssgig?bl

Key Removal PRIORITY: 1

'
Key should not be removable in the on position

i yigvor t !:;. ourc
l? abe -2-87 4.4.3 ¢ ontrol Room Survey
IDENTIFICAT/ON:  Panel: 903 137,908 1Y)

Component Name: Drywell Press, CTMT Spray, ESWPP, Disch., Wtr,
ID or No.: NA |

DESTRIPTION:
Keys can be removed in operating position for controls ont

Panel

903(3) Hi DW Press, CTMT Spray 1st key & 2nd key, System Crosstie,
ESWPP 1B & 1D and CTMT Spray lst & 2nd key

905(3) Disch Vol Hi wWtr

POSSTBLE SOLUTIONS:

CORRECTION: (Code 1V )

These keys must be removed to operate the next sequential keylocked
switch,

Jg@é £ %{ 9
Appreved signatuce: 7S —7 7 KBATCTSRaT §he s) & i‘ér“

i
\
|
RESOL O (Code E )
HED1/87/69



MILLSTONE UNIT 1

HUMAN ENGINEERING DISCREPANCY
wep No. B.3.01

B

sg;;g?bl

Rotary Control Skirt Dimensions PRIORITY: 1
CONNENT

Rotaty controls with knob skirts should conform with guideline
dimensions

{Qvlgvot te Ref. Source

. Sabe -e~87 E.0.3.4 e(1-5) Contiol Room Survey

IDENTYFICATION:  Panel: 907 (37, 910 107, 919 147,930 70D
Component Name: GE Controllers

ID or No.: NA

DESCRIPTION:
This is a generic problem with "GE" Type Controllers dimensions:
Panel

904
91

Recirc PP Controllers, CH. A&B (GE Controllers)
26 GE Controllers
17 GE Controllers
<3 GE Controllers

o e

— i — —
oo bsw
- — —

w -
oS0 ™

POSSTBLE BOLUTIONS:

RESOLUTION: (Code E ) TR
CORRECTION: (Code 1V

These controls do not present problems to the operator.

-

Approved Signature: ) Date: {4&74?2
/ /7 Additional page(s) aftache
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MILLSTONE UNIT 1

HUMAN ENGINEERING DISCREPANCY
HED NO. EIRDIYTTTCCC

;g;{;?bl """"""

Readability of Rotary Selector Controls PRIORITY: 1

Rotary controls should have a moving pointer and fixed position
setting.

Reviewer ate Rel. Bource
R, Sabeh -2-87 €.7.4.5 ¢ Control Room Survey

IDENTIFICATION: Panel: S04 (3), SIR (47, 919 147, 93¢0 70D
Component Name: GE Controllers

ID or No.: NA

DESCRIPTION:

This is a generic problem with "GE" Type Controllers dimensions, they
use moving scale and fixed pointer:

904(3) Recirc PP Controllers, CH. A&B
918(4) 23 GE Controllers

919(4) 17 GE Controllers

934(4) 23 GE Controllers

POSSTBLE SOLUTIONS:

RESOGLUTION: (Code E )
CORRECTION: (Code 1V)

These devices do not present operational problems,

Approved ltqnatuu:‘ﬁ# Date: f{lﬁ?%
/ /7 Aaditional page(s) attache
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MILLSTONE UNIT 1

HUMAN ENGINEERING DISCREPANCY
HED NO. BLX.0IB_CTCCCC

o A R A e L (R R L T S O IS - i by ik
TITLE:
Rotary Control Diameter PRIORITY: 1
CONNENT:
Rotary selector controls should have a diameter of 1.0 inches,
Reviewer “Date Rel, gout ce
R. Sabeh 10-2-87 €.0.4.5 e(3) ontrol Room Survey
TDENTIFICATION:  Panel: ' S
Component Name: See Attached
ID or No.:
DESCRIPTION:

See Attachment for rotary controls that do not satisfy the guideline
diameter.

POSSTBLE SOLUTIONS:

RESOLUTION: (Code E )
CORRECTION: (Code 1V)

These devices do not present operational problems.

.

Approved Signature: Date: Qéfég
/ Additioral page(s) attache
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Page 1

MP-1 (CRE)
ATTACHNENT FOR:

HED§ 6.4.0186 GUIDELINE REF§ 6.4.4.5 ¢(3) DATE 10-2-87

PANEL SUB PANEL  DESCRIPTION

924 “ TIC 20-2005 & TIC 20-1005 (TEMP)
ric/20-21, ric 20/20 (Orr-GAs Flow)
LI1C/20/5, LIC/20/6 ALB (OFF-GAS CONDENSER
LEVEL) GE CONTROLLERS

937 4 Meter controls fo:r units:

LPRM GPl1 & GP2
APRM CH 1 thru 6
RMB CH 7 ¢ 8

913 “ Units For:
Drive Control CH 1 thru 4

911 o Units For:
Power Supply Area Monitor Units for (1 thru
30)

910 4 Upscale Hi and Hi/Hi Units for Rad Waste
Effluents

ATWS M ATI Selt Test Controls for Trip Set (4)

CRP

9680-1

980-2 4 AT1 Self Test Controls for Trip Set (4)

HED1/87/72



MILLSTONE UNIT 1
HUMAN ENGINEERING DISCREPANCY

LS

]
Thunbwheel Dimensions PRIORITY: 1

:
Thumbwheel dimensions should conform with guidelines.

Ioviovot Rel, !outco
. Sabe -~¢~87 €.1.5.14 ontrol Room Survey
IDENTIFICATION:  Fanel: 32% (1)

Component Name: Hour Meters

ID or No.: A&B

DESCRTIPTION:
These meters do not satisfy the guideline dimensions for thumbwheels.

POSETBLE SOLUTIONS:

REBOLUTION: (Code E )
CORRECTION: (Code 1V)

These devices do not present any operational problems.

App-oved llqnatuu:M Date: %e{é%?
/ 7 Additional page(s) attache
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MILLSTONE UNIT 1
HUNAN ENGINEERING DISCREPANCY

HED NO B 500777
;*'232_212259!5 -!z!&!!- ......
!
Character Meight PRIORITY: 1

Character Height should subtend a visuel angle of 15 minutes of arec.

=§v;ovgt ¥8to Rel, !Qutgo

. Sabe ~-5-87 £.%.1.3 ontrol Room Burvey

TDENTIFICATION:  Panel: Eee Attached
Component Name: See Attached

ID or No.: See Attached

DESCRIPTION:

See Attached for displays that are less than 0.4 inches in height,
POBETBLE SOLUTIONS:

REBOLUTION: {Code )

See Attached

Approved Signature: f;;;i Date: {%Jt4i7 I
/ ditional page(s) attache
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Page 1

RES

CODE
Al A
B) ©
C) ©®
D) A
E) E
r) e
G) E
H) E
1) E

HED2/87/9

MP-1

ATTACHMERT FOR:
HED#6.5.007 GUIDELINE REFé 6.5.1.3a DATE 10-5-87

lurprosuton Pool Temp ALB Meters
Make scale marking larger (Dixson)
Modify or replace indicator,

Source Range Recorder

Cond pr Flow Meter
cales are easily read

Hi Range CTMT Rad Mon. for Reccrder

Sup Pool Lvl A, Supp Press Chamber Lvl

B, H, Conc Recorder Scales. Modify or
‘co indicator scale on reccrder,

GE Controllers Not at Eye Lvl

14C Surveillance Controls

GE controllers Not at Eye Lvl

14C Surveillance Controls

Meter For Rad Monitors, Pwr Lvis

(Monitors 25 thru 30)

Meter Scales are emasily read

Rad Waste Eff]l Meter Units, Serv Wtr

Effl, Stack Gas CH 1 & 2, Channel Trip

Test Meters (2) Power Lvls or small

Meter Scales are easily read

SUB CORR
PANEL PANEL CODE DESCRIPTION
ST P xv
g XvViil
905 2 11
(Power Levels)
Not Significant
906 . v
Meter
925 4 XV
XViil
repl
934 4 v
(11 Controllers)
919 4 v
(8 Controllers)
936 4 1v
910 4 v
numbers,
902 4 v

Recorders: Service Wtr Effl, Steck Gas
Rad, Off-gas 1lvl, stack alarm set
points, MSL Rad Lvl - Power Levels
Meter Scales are easily read



MILLSTONE UNIT 1
HUMAN ENGINEERING DISCREPANCY
HED No. B.5.008°"""""
TP 85009
Contte't (Character/Background) PRIORITY: 1

CONNENT:
Displays should contain black characteis on white background,

;gviovor t ' gog. ’ ource
. Sabe ~5-87 .$.1.3¢(1,2) ontrol Room Survey
TDENTIFICATION:  Panel: See Attached

Component Name: See Attached

ID or No.: See Attached

DESCRIPTION: i

See attached for character /background that are not of high contrast,
POSSTBLE SOLUTIONS:

RESOLUTION:  (Code )

See Attached

Approved Signature: :é # Date:
page(s) a a e

HED2/87/11



MP-1
ATTACHMENT FOR:

HED#6.5.009 GUIDELINE REF¢ 6.5.1.3c(! 2) DATE 10-5-87

RES SUB CORR
CODE PANFL PANEL CODE DESCRIPTION
A) 903 2 DUP Supp Pool Wtr Temp Metere A&B

6.5.00/A Black on clear glass (Plexiglass).

B) 904 2 DUP Cleanup Temp (TI 1290-21A)
6.5.00BA Pencil on white
Enhancements to Correct

C) A 924 4 v T1/20/23, P/T1/20/25/29, T1/20/24,
P/T1/20/26/40, F1C/20/22,
LIC/20/5, LIC/20/6 Black on Clear

Glass

D) A 936 4 v Aux Units CH 11, 13, 15, 17 (Light
r:d on faded white) CH 12, 14, 16,
1
Enhancements to correct

E) E 937 4 v LPRM GP1 & GP2, APRM CH 1 thru 6,
REM Ch. 7 & 8 1&C Surveillance
equipment.

HED2/87/11



MILLSTONE UNIT 1

HUNAN ENGINEERING DISCREPANCY

HED NO. 8 5 013°"""""
;{lﬂh& DISPLAYS
!
Transformat;ons Needed PRIORITY: 1

To multiple/divide dllfl.{td reading by powers of 10, the operation
required must be clearly indicated.

Reviewer Date Ref. “Bource
R. Babeh 10-%5-87 €.5.1.4¢ Tontrol Room Survey

TDENTIFICATION:  Panel: GSee Attached
Component Name: See Attached

ID or No.: See Attached

DESCRIPTION:

See attached for transformations that do not use readings to the Lase
10.

POBSTBLE SOLUTTONS:

RESOLUTION: {Tode )

See Attached

Approved Signature: g % Datox 7
page(s) a e

HED2/87/15



MP-1
ATTACHMENT FOR:

HED# 6.5.013 GUIDELINE REF4 6.5.1.4f DATE10-5-87

RES SUB CORR
CODE PANEL PANEL CODE
A) 903 B bup
6.5.003A
B) A 904 B b 4Y
C) §45 D DuUP
6.5.003E
D) A 925 D XV
XVIIl
E) E 902 D v

HED2/87/15

DESCRIPTION

Isol Condenser Meter must multiply
by 12.

Drywell Floor/Equipment Drain Sump
Flow Readouts ~ Each number on the
readout represents the numeral 15,
Revise to be an actual gallons
rcugout or a X 10 or X 2. Easier to
read,

Recorder: Water Quality Monitor
measures values in units of 9.

SPL Recorder channels A and B starts
élg :aluo at 2.2 ft. and increases by
. t'

Area Rad Recorder

Green Light = 1-24 channels

Blue Light = 25-48 Channels {.e.,
Blue Light channel 1 reading =
channel 26, 48 Channel Recorder



MILLSTONE UNIT 1
HUMAN ENGINEERING DISCREPANCY

HED NO, "B 5 013" """

vicw DISPLAYS P —

'

Multi Scale Indicators PRIORITY: 1

CONNENT : .

Multi Scale Indicators =hould be avoided.

viewer te Refl. Bource
-5-87 §.5.1.5¢ fontrol Room Survey

IDENTIFICATION:  Panel: Efee Attached
Component Name: See Jttached

ID or No.: See Attaclied

DESCRIPTION:

The attached identifies tie multi scale indicators (single pointer
multiscale).

POBETHLE BOLUTIONS: v 7

RESOLUTION: (Code )
See Attached.

: /59
Approved Signature: ﬂ# 77 onﬂ"‘p‘i’ig::riﬁéﬁ*

HED2/87/21



Page 1 of 1

MP-1
' ATTACHMENT FOR:

HEDY 6.5.019 GUIDELINE REF4 6.5.1,.5¢ DATE10-5-87

RES suB CORR
CODE PANEL PANEL CODE DESCRIPTION

A) E 903 B v Recorders: 24 point recorders, points
over-write
Meter: Cleanup Temp 1290-21A 1 scale/é
position switch, These indicators are
easily read.

B) E 904 B 11 TR262-19 (16 channel) with 7 different
lines. Not ouotgoncy operating
procedure related.

C) E 907 B 11 R-46, R-47, R-48 24 channels all
overwrite, ACC Range Selector range 2
& 1 low vs. high, Amplidyne voltage
150~150 switch reduce X 10 (15 - 15),
Not emergency coperating procedure

related,

D) €& 906 B v Condenser Recorder 1 pen for Hot W 1lvl
A or B, Equipped with A, B Selector
Switch.

E) E 924 D v Multi Pen Recorders TR20-20, TR20-6,

TR20-7. Thesv devices do not present
any problems to the operators.

) B 931 D v TR931-3, TR931-1, TR2-70, TR2-40,
TR931-2, TR2-58 all 24 point
recorders. These devices do not
present any problems to the operators.

G) E 925 D 1v 8 position switch 1 circular meter
252125 DW Recirc Unit/CLG WTR Temp
Selector, TR1602-6, TR1602-5. These
devices do not present any problems to
the cperators.

H) A 921 D XI1x TR340-16, TR260-20, TR263-104
Meter Refecrence Leg Thermocouple 1
meter 10 temperature ranges.

Add to computer.

1) A 923 D v Vib Phase Meter 16 positions, circular
meter 0-360 degrees no identification
of 15 positions,.

Enhancements to correct.

HED2/87/21




MILLSTONE UNIT 1
HUMAN ENGINEERING DISCREPANCY

HED NO. "B.8.023°°"""C
VISUAL DISPLAYS

Pointer Tip Selection PRIORITY: 1
COMNENT : '

Pointer Tip should be selected to minimize scale concealment and
should not overlap the smallest graduation.

=cvlgvot Date Refl. “"Bource
. Sabe 10-%-87 §.5.2.2 a(2), b(1) Tontrol Room Survey
IDENTIFICATION:  Fanel: GSee Attached

Component Name: See Attached

ID or No.: See Attached

DESCRIPTION:

See attached for pointer tips that do not conform with the guideline.
POSSTBLE SOLUTIONS:

RESOLUTION: {Code )

See Attached.

Approved Signature: ﬁ# Date: %147
/ 7 Additional page(s) uttache
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LR R e e R

A)

B)

C)

D)

E)

Recorders: LPCI 1 Flow Total sys, Rx
Press, Isol Cond, Vsl Lvl, CTMT Press,
DW Atmos Press Red gcintor.

Does not present difficulty te opera-
tors who can read value of chart

Recorders: TR1040-2, CR1290-3,
TR262-32, TR262-19, Cleanup Flow
Press, Vsl Temp, PP A/B Flow, Recirc

Meters: DW Equip Drain Sump PP, Rx
Bldg Equip Drain Tk Temp.

Does not present difficulty to opera-
tors who can read value of chart

Recotrders: Comruter Trend (3),
263-110, SR Mrnitor Lvl, Vsl lvl/total
FW Flow, Rx rress/ lst Stage, Rx

Does n~{ present difficulty co opera-
tors who can read value of chart

Recorders: RF Wtr Temp, Cond A
Conductivity, Cond B conductivity,
SJAE EXH Flow, Denmin D/P,

Meters: Red Pointer A, B, C, RFP Aux

Does not present difficulty to opera-
tors who can read value of chart

Recorders: R46, R47, R4B, Speed
tontrol VA Pos BYP Vu Pos,

Does not present difficuity to opera-
tors who can read value of chart

Page 1 of 2
MP-1
2% ATTACHMENT FOR:
HEDY 6.5.024 GUIDELINE REFé 6.5.2.2a(2),b(1 DATEL10-5-87

RES suUB CORR

CODE PANEL PANEL CODE DESCRIPTION

E 203 2 v
paper.

E $04 2 v
Loop Temp,
paper.,

E 905 2 v
Press/8im flow,
paper.

E 906 2 v
011 PP (3)
paper.

E 907 2 v
paper,

E 924 4 v

F)

HED2/87/26

Meters: P1,/2/29, P1,20/20, F1,/2/100,
Spare
Can be read to regquired precision,



Page 2 of 2

MP-1
ATTACHMENT FOR:

HEDS 6.5.024 GUIDELINE REF¢ 6.5.2.28(2),b()) DATEL1(0-5-8)
(con't)

RES SuB CORR
CODE PANEL PANEL CODE DESCPIPTION

G) E 931 4 v Recorders: TR931-3, TR931-1, TR2-70,
TR2~49, TP2-56, TRO31-2
Does not present difficulty to opera-
tors who can read value of chart

paper,

H) E 925 4 v Recorders: TR1602-6, TR1602-0, SPL/DW
Press
Meters: Red Pointer SBGT A, B Tenp's
Does not present difficulty to opera-
tors who can read value of chart

paper.

1) E 945 o v Recorders: P, Temp, Temp Diff
Does not prc‘ont difficulty to opera-
tors who can read value of chart

paper.

J) E 937 M v Meters: LPRM GPl & GP2, APRM CH 1 thru
6 REM Ch 7, 8
Can be read to required accuracy.

K) E 913 M4 v Flux Amplifier Meter
Can be read to required accuracy.
L) E 902 M4 v Recorders: AR1815-6, Off-Gas 1vl,

Stack Gas Rad Lvl, Rx Bldg Plenum, Iso
Cond Rad Lvl, MSL Rad Lvl, Stack Gas
Rad Lvl,

Does not present difficulty to
operators who read value off of chart

paper.

HED2/87/26



MILLSTONE UNIT 1
HUMAN ENGINEEKING DISCREPANCY

wep No, “B5032°"""CC
DISPLAYS
'
Indicator Colors PRIORITY: 1
CONNENT :

Where meaning is not apparent, label must be provided to identify
message.

Reviewer ?ﬁ‘i {cg. !ontco
K. Sabeh ~9-87 .9.3.2a(1) ontrol Room Survey
YOENTYFICATION: Panel: 8ee Attached

Component Name: See Attached

ID or No.: See Attached

PESCRIPTION:
See attached for non-legend lights that do not conform with guideline,

POSETBLE SOLUTIONS:

REBOLUTTON: (Code )

SEE ATTACHED

Approved Signature: 7/# Date: g‘ﬁlgz‘
/7 7 Additional page(s) attache

HED2/87/34



Page 1 of 2

MP-1 (CRS)
¢ ATTACHMENT YOR:
HEDS §.5.032 GUIDELINE REF#é 6.5.3.a(2) DATE 10-9-87
RES SuUB CORR
CODE PANEL PANEL CODE DESCRIPTION
A) A 905 3 1 White light on control in FW position
B) A 906 3 1 Ht Drn Pumps A, B, C

Red Light “"on", white light with
control in Auto Start position.

! A 906 2 1 White light over
Cond MI Disch VV's, V4-4A, B4-4C

P) E 907 e v Mech Press Reg with White Light
Elec Press Reg with Blue Light
Colors varied for contrast,

E) A 908 2 1 Synchroscope White Light
F) E 08 3 1v Above Gas Turb Control white and

yellow lights
Colors varied for constrast & labelled

G) A 909 N 1 Point Cancel white light

H) A 923 4 1 Main Stm Sampling white light on with
control in "ON" position,

1) A 923 4 1 Thrust wear test blue, white and blue
light.

J) A 922A68 4 1 4 white unlabelled lights on each
panel.

K) A IAC-1 4 1 Single amber light indicates "normal

VAC-1 source" on both panels.
L) A DC11-A-2 4 1 Anber light normal “on"
M) A 936 4 1 12 Units the panel - use colored

liquid édifferent from convention,
Aux units CH 11 thru 18, 21 thru 24

N) A 937 4 1 Use white and amber )ights with 6 red
lights for Hi/Hi indication,.

o) E 913 N v Use white, red, green and amber on
units 1 thru 4 and valve control CH 1
thru 4 "different meanings", Control
CH. 144 are labelled aduguataly.

HED2/87/34




Page 2 of 2

MP-1 (CRE)
ATTACHMENT FOR:

HED% 6.5.032 GUIDELINE REF4 6.5.3.a(2) DATEZ 10-9-87

(con't)
RES SUB CORR
CODE PANEL PANEL CODE DESCRIPTION
P) E #11 4 1v Unit area rad monitor units have white
and amber lights, Lights are well
labelled,
Q) £ 910 B v Units use red, white and amber lights,
Lights are well labelled.
R) A 915 4 v Scram solenoid 4 lite amber lights -

HED2/87/34

Scram lights go "OUT"--
Change to White,



PANEL LAYOUT
TITLE:
Assigning Panel Contents PRIORITY: 1
COMNT:

Controls and displays should be placed to promote efficient operation
by task seguence runctional grouping.

Reviewer te Ref. Sou
l'.—lgi R‘-‘)o-n E.0.1.1.ab caaﬁ'%: Room Survey

IDENTIFICATION:  Panel: Bee attached
Camponent Name: See attached
ID or No,: See attached

See attached for controle and displays not grouped by task seguence or
system function,

POSSTBLE BOLUTIONS :
RESOUATON:— (Code )
See Attached.

Nproved Signature: ’ ____Date: %g’éfz L
/ NAitional page(s) a




A)

B)

C)

D)

E)

HED3 /8712

MP-1 (CRS)
ATTACHMENT FOR:

Isolation Condenser Recorder
(Press Level ) is about 30 inches to the left of
the associated controls,

The Wide Range (Yarway Meters) for Levels A, B
are too far to the right of the LPCI Core Spray
System. Alternate methods available,

Reactor D/P meter should be with recorder (core
press drop/total core flow) on panel 905(2)
about 10 feet away. Locations correct for

The isolation system controls 1-1C-] (tp1¥).
1-1C-4 (Return) are about 50 inches away from
the other 1C tem Controls. These controls
are separated the Main Steam tem and
Atmospheric Control System controls, Operators
tasks reaided by lecations (No misoperation),

RES SUB CORR
PANEL CODE PANEL CODE DESCRIPTION
903 B 2 11
903 E 2 v
903 E 2 v

required actions,

903 E 3 v
924 (3 4 v

The Hydrogen Level Recorder is not close to
other recordersy that rust be read together,
i.e., Electrical Heater Outlet lemperature,
Cyclic Dryer Outlet Temperature and Moisture
Level Recorders. (about 4 feet away). Not used
in EOP's.



MP-1-CRDR
( HUMAN ENGINEERING DISCREPANCY
88D Mo. _CCCRCER-YCCCC
TITLE:
Inadequate Resolution PRIORITY: 1
CONNENT: i
ICCR identifies 1°F as required resolution.
Keviever Date Rel. Source
RE Mccarthy 9/7/89 7.14.3 ICCR

IDENTIPICATION:  Panel:

Component Name: Temp Recorder
ID or No.:t TR-263-105

DESCRIFITONT

TR-263-105 is in increments of 10.

POSSTPLE SOLUTIONS:
None

[ ode )
CORRECTION: (Code 1V )

1°F Resolution is based on setpoint not instrument d
TR-263-105 fulfills the display requirements of 25/1

Approved Signature: W Date: Z{CI%f7 Faas!
/7 tional page(s) attache

isplay Regq.
sep.

P.12.09
HED&A /BB -40




HUMAN ENGINEERING DISCREPANCY

SED Wo. __CTICCRC-STTCC
TITLE: i
Inadequate Resolution PRIORITY:
CONNENT:
ICCR identifies resolution of 1°F,
Keviever “Date Rel, Source
RK McCarthy 9/7/89 7.16.1 ICCR

TDENTTPICATION:  Fanel:

Component Name: Dryvell Temp
ID or No.: TR-1602.5

DESCRYPTION:
TR-1602-5 is displayed in 2° increments.

FOSSTELE SOLUTTONS:

None

RESOLUTYION: (Code B )
CORRECTION: (Code 1V )

Operator can read to 1/2 of smallest scale division.

Approved Signature: ﬁ# Date: ru/b

Additional page(s) attached

$.12.09
HED& /BB -42



-

MP-1-CRDR

HUMAN ENGINEERING DISCREPANCY

SRD Wo. ___R908:°00C
TITLE:
Inadequate Resolution PRIORITY: 1
CONNENT:
ICCR identifies a 1°F required resolution.
Keviever Date “Rel. “Bource
RK McCarthy 9/7/89 7.16.4 ICCR

IDENTIFICATION: ~ Panel:

Component Name: Torus Fool Temp

ID or No.: TI-1601-51A, B

DESCRIFTION:
TI-1601-51A, B Displays in 5°F increments.
POSSTHLE SOLUTTONS:
' ode )
CORRECTION: (Code 1V )

ICCR Resolution requirement is bassd on setpoint, not display
requiremeni.

APPROVED SIGNATURE: 74-4% DATE: ‘é’ﬁ‘ b
77 E(S)

P.12.0
HEDE /0D 44



DISCREPANCY
HED NO. ~TTTOCRZISTC

TITLE:
Lack of Indication

COMNENT :
LPCI Discharge Pressure

Reviever Date Rel’
R. K. McCarthy 9/29/89 7.8.1, 7.8.3
YDENTIFICATION: Panel:

Component Name: LPC] Pump Discharge Pressure

ID or No.:

DESCRIPTION:
MP-1 does not display LPCI pump discharge pressure.

POSSTBLE SOLUTIONS:
Add discharge pressure indication for LPCI pumps.

RESOLUTION:  (Code B )
CORRECTION: (Code IV )

Justify - LPCI A, B, Flovs are indicated along vith total system flovs,
along vith red & green status pump lights and annunciators allow
operators to determine pump/system status.

Approved Signature: ﬁﬂ Date: &t%??
- ditional page(s) attac

HED4/8B-68



FVMAN ENGINEERING DISCREPANCY
HED NO. "~ TCCR-19T

- - -

FITLE:

Inadequate Resolution PRIORITY: 1
CONNENT :

Reviever " Date Ref. Source

R. K. McCarthy 10/4/P9 7.38.2 ICCR

TOENTTUTCATION: — Panel: 977

Component Name: Temp. Ind,
ID or No.: T1-1290-21

DESCRIPTTION:
ICCK idantifies 1°F Resolution Requirements for TI-1290.21.

POSSTOLE SOLUTTONS:

RESOLUTION: (Code B )
CORRECTTON: (Code IV )

Operutor can easily trend temperature on meter reading 1/2 of smallest
vcale division (5°F).

.
Approved Signature: - Date: /{4%2
o tional page(s) atthe

HED4/8B-72




HUMAN ENGINEERING D] SCREPANCY
HED NO, ~~""Q-3 """

-

TITLE:
Controls on Back Panels PRIORITY: 1
COMMENT .
Needed controls should be on front panels
Reviever Date Kel. Source
A. Stave B/24/1988 Operator Questionnaire
TDENTIFICATION:  Panel: Back side of control boards
Component Name:
1D or No.:

DESCRIPTION:  The recombiner should be out front.
Some recorders should be moved out front (MSL radiation, Dryvell Temp.
lvl). Ve have to do frequent chart checks to trend abnormal data.
Surveillance uses 905 & 921 (front and back panels)
Turbine start surveillance (8P 6¢9.,)
Pumping Torus wvater (. va¢ saste (925 and panels in front of boards)
925- RAD level must be checked before restarting N2 compressor.
SBGT swvitches & instrumentation is on back panels. Put on CRP 903,
SRV Tailpipe temperatures, Dryvell hi pressure, FVCI Selector SV., VR
Torus level, AOGS, Relief Valve temps, H2/02 concentration, Some CTMT
operating parameters,
Move APR rail pipe Temperatures:

FROM: TR 260-20 (CRP 921)

TO: TR 1540-5 (CRP 903)

This puts APR temps. on the same panel as svitches.

This requires reviring the annunciator from the back

recorder (260-20) (o the front recorder (1540-5)

Annunciator 903 Al 6-2

For turbine start on DC pover (BLACK START)

need three men: one at 908

one at 932 (vith key to insert accident
sign»l)
one in GT cubicle
(question is, to move key svitch to 908 or not
Teeple feels no need, this test ic done once per month)

POSSTBLE SOLUTTONS:

RESOLUTION: (Code ) 7
See Attached.

Approved Signature: :‘Z%% Dl“‘_%%
onal page(s) atfac

HED4/EB-6




MP-1-CRDR

MP-1
ATTACHMENT FOR:

HED#Q-3 GUIDELINE REF OPERATOR QUESYTICNNAIRE DATF 8/24/88

Recombine

MSL Radiation
Dryvell Temp.
D. Dry.cl. Level

E. Turbine Start

F. Rad. Level
G. SBGT
H SRV Tail Pipe

I. Dryvell Press
J. FWCI Sel. SV
K. Torus Level
L. Off Gas

M. H2/02 PRacorders
N. Relief Valve Temps.

HED4/88-6

~

CoD
E

bup

bup
bup

bup
bup
bup

CORR
CODE

1v This is an infrequently
performed Non-EOP related task

TA-4

v This is a surveillance task
not EOP related.

TA-80, 3
TA-15, 17
XIX

TA-4, 32
TA-22
TA-4, 25

v This is an infrequently
performed Non-EOP related task

111
111



HUMAN ENGINEERING DISCREPANCY

- ——

TITLE:
Communications Problem PRIORITY: 1

Problems vith: Telephones, Maintenance Jacks, Radios, P/A System, and,
in general, contacting people ‘rom the control room.

Reviever Date Ref Source
A. Stave 8/26/1988 Operator Questionnaires

TDENTIFICATYON:  Panel:
Component Name: Communications Equipment

ID or No.: >

DESCRT™! ION:

A) There are not enough telephones on the panels

B) The cords do not reach far enough

C) For TSV testing operators are at 923, 915, and 917 and
communications is by yelling.

D) It is difficult to communicate while wearing a face mask.

E) Telephones on 903 & 908 hanging off the apron are bumped and fall on
the floor.

Further items are on the folloving sheets.

FOSSTRLE SOLUTTONS:

SESOLUTION: (Code )

See Attached

i -

Date: 31"(52
tional page(s) attac

4
Approved Signature: i’

HED4/88-10



HED Q-7 (con't)
Communications Problems

F) (5) Maintenance Jack - noisy (bad connections static)

(2) limited locations (not enough jacks)
(2) not enough circuits (channels), jacks, & headgear are too
undependable.

(4) Radio cuverage can be spotty

Is only good for someone who has his pager selected to the
"vibration" mode.

Ve have had trouble using radios vith the fire drills for
years. Never seem to have it fixed where ve can depend on it
100X,

Hard to use radios inside buildings.
(3) P/A system is ineffective for high noise areas
P/A needs more speakers.
Sometimes PA system goes on the blink.
P/A is misused by non-plant personnel during outages.
Have problems using comm. with people in the plant talking
with the control room.
Phone cords are cumbersome.

(2) The telephone are adequate but used too much for surveillance
or other in-plant events.

Ve should have one touching dialing
Control room to rest cf plant:
Differences in plant terminology sometimes result in

misunderstandings betwveen Operations and the other
departments.,

HED4/88-10



MP-1-CRDR
Page 2

A) A
B) A
C) E
D) A

E) A
F) A

HED4/88-10

CORR
CODE

IX
IX
Iv
IX

XXII

HED Q-7 (con't})
Communications Problems

Add phone to 903
Add long cord to 925 phone
Not EOP related (testing)

Purchase face masks vith integral
Communications

Extended Panel Edge vill correct

Initiate study & resolve identified
problem areas.



MP-1-CRDR
HUMAN ENGINEERING DISCREPANCY

-

TITLE:
Controls thet are Difficult to Use PRIORITY: 1

Some controls are hard to use because they are: too sensitive, require
too much (or too little) force, not enough space is provided.

Reviever Date Ref . Source
A. Stave 9/06/88 Operator Questionnaires

TDENTTFICATION: Panel:
Component Name:
ID or No.:

DESCRIPTION:

A) Master Recirc Controller - Modify the master manual control for the
recirc. MG sets to allov smaller pover
changes. Now the smallest is 4-5 Mvt,

B) EPR & MPR - Not sensitive enough at times or too sensitive at other
times,

C) Diesel Gen Pre Lube - Pump must be held in prelube position up to 4
min. Use a fixed position switch not a spring
loaded one, or a start/stop pushbutton.

D) CR2940 or 0T2 - Valves that are operated with thumb/pointer finger
(knuckle busters) (See Attached)

POSSTBLE SOLUTIONS:

RESOLUTION: (Code )

See Attached

Approved Signature: / Date: {é'éfi
/ / Additional page(s) atta

HED4/88-30




MP-1-CRDR

E)

F)

G)

H)
)

J)

K)

L)

M)

N)

HED Q-27 (con't)
Controls difficult to use

CRP 903 LPCI/ESV Heat Exchanger - AP controllers (A&B).
Vhen running ESV pumps for surveillance test it is very difficult to
obtain EXACTLY 2500 {pn as indicated on "Heat Exchanger ESV Flov"
indicators (903). Slight ad‘ustments in control pot will result in
overshooting the 2500 mark.

LPCI controller (1-LPC-4A & B) -

The function of this valve is to throttle flow. It is a motor operated
valve vhich is a poor throttler (this is a miss-application of the
valve).

Opera ion of the RVCU at rated pressure -
Too many variables to try to adjust.
Lag time from control manipulation until system response usually
results in system {solation and then subsequent recovery isn’t any
easier.

Tvo handed manipulation of cleanup flov and pressure can become tedious
vith the controls located on the vertical part of the panel. It would
be easier if these controls vere on the apron section.

Paralleling the main generator to the grid - Have to walk back and forth
betveen GTAC and 908 panel.

Control of RX level below 60" during EOP operations.

Pressing the APR trimmer PRT button.
Operations of all controllers.

AUG OFF Gas system - Placing in service, because the board is kind of tough
to followv.

The elecirical system - (Because controls and displays are not close to
each other.)

The Feed Reg. valves are on the Flov Control light (annunciator?).
Rearrange things to fit possible accident scenarios.

Accelerating the turbine trom rest to 1800 RPM. This could be done
automatically as with EHC plants.

Control of Rx recirc. speed (is difficult due to) one minute delay till
pressure and power react,

HED4/88-30




A)

B)

C)
D)
E)
F)

G)
H)
1)
J)

K)
L)

M)
N)

RES
CODE

A

CORR
CODE

XVIII

v

11
TA-26
XXIV

11
IV
Ta-14
Vi

v
111

XVIII

Duplicate Q-27A

HED4/88.-30

HED Q-27 (con't)
Controls difficult to use

Replace vith a less sensitive control (wore
movement foir less output change)

Further questioning reveals nc operational
problem.

NON-HED

Not Significant

Investigate and correct cause of controls
difficulty.

Nnt significant

System dynamics dictate operational requirements.

Training to accent start up ¢ operation of
off-gas.

Enhancements to improve situation.

Relocate to vertical section with reset swvitch and
make lignt amber.

Replace acceleration meter with dual indicator.



r———————————————————————ﬁ

MP-1-CRDR
HUMAN ENGINEERING DI1SCREPANCY
U . —
TITLE:
Displays that tend to stick PRIORITY: 1
COMNENT:

Displays must be tapped to be sure they are reading properly.

Reviever “Date ~ Ref. ~Source
A. Stave 9/7/1988 Operator Questionnaires
TDENTIFICATION:  Panel:

Component Name:

ID or No.:

DESCRTPTION:

A) Yarvay Level Indicators

B) Any edgevise indicator - Static electricity can cause any of them to
hang up.

C) 903 - SV Pressure

D) 905 - IRM/APRM

E) Stack Gas Rad Level (when in purge)

POSSTBLE BOLUTIONS:

RESOLUTTON: (CODE~ )

See Attached

7
Approved Signature: Date: "? Zfégz
/ 7 Additional page(s) attac

HED4/88-35




MP-1-CRDR
0Q-32 (con't)
Displays That Tend To Stick

RES CORR

CODE CODE
A) bup TA-1, 2
B) A 1 Static is not a problem, non-HED
C) A 1 System Dynamics caused.
D) E v Existing project to correct,
E) A X1V

HED4/88-35



STONE UNIT MO, 1 TAEY ANAL YB1E

HED TI1TLE: MUST LEAVE FRIMAKY AREA PRIOKITY: 1
uﬁp MU, 8 Th=2s
EQE NO.3 870
EQE_BIEF) BCOL-1 |
TASE _ANALYSE1E: X
ECE_WALETHROUGH: X
DISCREFANCY DESCRIFTIONG: OPERATOR HMAS NO MAIN BOAKD INDICATION OF WHICH
FWET TRAIN 18 SELECTED FOR AUTD STAKT
FEanNEL 1D, 926
COMFONENT ID,2 FWCT BTART

COMEQNENT LAREL 3

SO LT LON. GO £
CORRECTION CODEs 1V

HED RESOLUTION: THE OFERATORE UTILIZE A MAGNETIC SI1GM ON THE CON-
TROL BOAKD TO INDICATE THE FWCI TRAIN SELECTED FOR
AUTD GTAKT NO CHANGE REOUIRED




] T . MIT NO.1 TASY ﬁNﬁLVEIS
M RA Rt INEFE THE T TECREP ALY

WED TITLE: TIMER INTERLKE ON LFCI PPE & VLVE FRICKITY 3
LS

{

. BOENDG 820

| TASK _ANALYEIE: X

i EQF WAL K THEOUGH: X

‘ DIBCREFANCY DESCRIFYION: % & 10 MINUTE TIMERE FPREVENT THE QFERATOR FROM
CONTROLLING LFE] FLOW FOLLOWING RECEIFT

A =-48" OF 264 ACCIDENT INITIATION BIGNAL .OFERATOR

HAE NO INDICATION OF WHEN TIMERS ARE TIMED OUT,
FANEL _ID.: 03

COMEONENT ID.: LFS1 VALVES
COMPONENT L AVEL ;

BY THE TIME THE OFERATOR 18 READY TO INJECT. THE
TIMERE HMAVE TIMED OUT AND HE CAN UBE THE #10 VALVE
FOEITION INDICATION TO ESTAELI&SH TIMER STATUS

WRITTEN Ev: b MCOARTHY DATES (E/01/8%
AFFPROVED FY: 1.8, 5HAFFEFR q DATES /. _/

a



MILLETONE UNIT NOD.1 TAGK ANALYE1S
HUMAN ENGINEERING DISCHEFANL v

an e —

HED _J1TLE: MUST LEAVE CONTROL KOOM EEIORLIYS 3

HER NO.1  TA-ZZ

BOP NO.s 820

GOE_STEF)  BCL=2

TABE _ANOLYS1E: ¥

EOF_WALKTHEOUGH: X

RDISCREFANCY DESCRIPTION: LAET REGORT ETEFS TO MAINTAIN VEEBEL LEVEL REOUIKE

OFERATOR TUO PERFORM MUTLTIFLE OPERATIONS FEMOTE
TO THE CONTROL ROOM.

EANEL _ID. 3
COMPONENT 1D, 3

COMFONENT LAKEL S

ESOLUTION % Rl

SORKRECT LD v

HED RESOLUTION: THERE ARE ENOUGH ON EHIFT OPERATORS (B) TO PERFORM
THESE LAST RESORT REMOTE TASKS

Vi R i mooan DATE! 0B/01/BE




MLLLSTONE UNIT NO.J TABK ANALYS1S
HUMAN ENCINEERING D1ECKEFANLY

HED TITLE: S8KV'E ARRANGEMENT FRIOEITYs 1
MED ND.3  TA-29
BOE NO.: 20
EQE _BTEF:  FELD-1
TABK ANALYE1E: X
EQOF _WALKTHEOUGM: X

DISCREPANCY DESCHIPTION: VALVES ARE NOT ARRANGED PER FOPULATION STEREQTYFES
THE ARE ARRANGED E,F.F.C.D.A,

EANEL 1D, O

GOMEONENT 1D, 3 M8-SARCDEF

COMEONENT LAKELY

RRECTION CODE: 1V

HED RESOLUTION: THESF VALVES ARE AKRANCED LIKE THIS TO UNIGUELY
IDENTIFY THE AUTOMATIC PRESSURE RELI1EF VALVES

WRITTEN BY: R,k MCCARTHY ReTE: 08/01/8F
BEPKOVED By 1.6, GHAFFER /{A q\"&t\ beloi oo



MILLSTONE UNIT NO. 1 TASK ANALYSIS
“"HUWAN_ENGINEERING DISCREPANCY —

HED TITLE: INADEQUATE RECORDER SCALE UNITS PRIORITY: 1
HED NO: TA-68

BOP NO: 580

EOP STEP: OVRIDES

TASK ANALYSIS: X

EOP VALKTHROUGH: X

DISCREPANCY DESCRIPTION: THE OFFSITE RADIOACTIVE RELEASE RATE (STACK GAS)
RECORDER IS PRESENTED IN COUNTS PER MINUTE. THE
TECHNICAL SPECIFICATION IS PRESENTED IN MICROCURIES
PER SECOND.

PANEL 1ID.: 902
COMPONENT ID.: 1705-11
COMPONENT LABEL:

RESOLUTION CODE: E

CORRECTION CODE: IV

HED RESOLUTION: THE CPM TO MICROCURIE PER SECOND CONVERSION TS A VARIABLE
FACTOR AND IS UPDATED REGULARLY BY I&C AND HP/CHEMISTRY.

VRITTEN BY: R.K. MCCARTHY DATE: 08/05/88

APPROVED BY: T.A. SHAFFER {@\ DATE: 7 AR 4
\1‘\\




MILLSTONE UNIT NO. 1 TASK ANALYSIS
~ HUMAN_ENCTNEERTNG DISCPEPANCY

HED TITLE: MUST LEAVE PRIMARY AREA PRIORITY: 1
HED NO: TA-81

EOP NO: 585

EQP STEP: OVKIDES

TASK ANALYSIS: X
EOP VALKTHROUGH: X

DISCREPANCY DESCRIPTION: OPERATOR MUST LEAVE CONTROL ROOM TO RESTART THE
REACTOR BUILDING VENTILATION.

PANEL 1D, :
COMPONENT 1ID. :

COMPONENT LABEL:

RESOLUTION CODE: E

CORRECTION CODE: IV
HED RESOLUTION:  OPERATOR STAFFING IS ADEQUATE TO PERFORM RESTART OF EQUIPMENT

VRITTEN BY: R.K. MCCARTHY DATE: 08/04/88

APPROVED BY: T.A. SHAFFER /II)\ ‘\ﬂ DATE: / /
1
a




MILLSTONE UNIT NO. 1 TASK ANALYSIS
" HUNAN_ENGINEERTNG DISCREPANCY

HED TITLE: MUST LEAVE PRIMARY AREA PRIORITY: 1
HED NO:  TA-83
EOP_NO: 585
EOP STEP: SCT-1

TASK_ANALYSIS: X
EOP VALKTEROUGH: ¥
DISCrEPANCY CESCRIPTION: OPERATOR MUST LEAVE CONTROL ROOM IN ORDER TO

START ALL AVAILABLE SECONDARY CONTAINMENT AREA
COOLERS

PANEL ID.:
COMPONENT 1D. :
COMPONENT LABEL:

RESOLUTION CODE: E

CORRECTION CODE: IV

HED RESOLUTION:  OPERATIONS STAFFING IS ADEQUATE TO PERFORM THIS TASK

VRITTEN BY: R.K. MCCARTHY DATE: 0B/08/88

APPROVED BY: T.A. SHAFFER //7\ ﬂ DATE: / {~_
§
\ o\\"




T NO 1 _TAEN ANALYELE
4 | R G D18 CREF AN ¢
. HER TITLER LACK OF INSTRUMENTATION EEIORITY) 1

HER.NC.  TA-@E
- RRENO.g %70
COE_STEFs  ENT _COND
1AGE _ANBLYEIE: X
EOF_WALETHEDUGH: X
RIBCREFANCY DESCRIFTION: THEKE 18 ND CONTROL RODM INDICATION OF THE SCRAM
DISCHARGE VOLUME LEVEL
EANE!L_1D.t N/&
EOMEONEN] 1D,
COMEQNENT_LAREL s

CORRELTION CODE 3 v

HED RESOLUTION: DISCHAREE VOLUME TANK “NOT DRAINED" ALARM FROVIDES
ADACUATE INFORMATION FOR OPERATOR USE

WRITTEN BY4 B K MCCARTHY # DATE: 0B/09/8E
PEROVED F 1.6, SHAFFER /(/) qh %1 DRATE: 7 AR




MILLETONE UNIT NOLI TABK ANALYETE
FFRING

T ANCY
HED TI1TLE: MUST LEAVE PFRIMARY AREA PRIOKITY: 1
WED NU.2  TA-BY
Ok NO.3 828

EOE_STEF:  ENT _COND

1ABK _ANALYETG: X

EOF _WALKTHEOUGH: X

RISCREFANCY DEGCHIFTION: OFERATOR MUST GO TO PANEL 920 TO DETERMINE TUKEINLE

STOF VALVE FOSITION UPON VERIFICATION OF BOFRA&M
INITIATION EIGNAL

EANEL 1D, ¢ a2
CLMFONENT ID.s TURE BTP VLVE
COMEONENT LAREL »

£ IT10) 19 £
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fi1):
(2):
(3*:

{4):
(5):

(6):
(7):
(8):

(9):

{19):
(11):

JUSTIPICATION TABLE 7.3.]1 SUMMARY

RCL~2.1 (BOP 570), DEP-2 (BOP 570)., PLD-1.2 (2OP $7%)., DEP-1.1 {BOP 57%).

Generic and plant specific range corresponding to Reg. Guide 1.97, Rev. 2, Tatle 1 reguirement.
The plant specific IC system is normally lined up for operation with only one vaive reguired to
be opened for system initiation. IC-3 should be opened/verified opn.  IC-6 and IC-7 should be
verified closed. 1IC-1, IC-2, IC-3 and IC-4 should be verified open. v

Generic contreol not specified.

Plant specific response time for IC steam supply isolation valves (IC-1, IC-2) is ”¢ eec., for
condensate return isolation valves (IC-3, IC-4) is 19 sec. and for condenser vent to main steas
isolation valves (IC-6, IC-7) ie 5 sec. per MP-1 Tech. Specs., Table 3.7.1, Peage 3/4 7-iGa,
Amendment ¥o. 22, August 2°, 1988.

Action is discrete node of conditional logic.

Close IC-1, IC-2 and IC-4. Verify IC-3 closed. Verify I1C-6 and IC-7 open.

Genric BCCS setpoint not specified.

Plant specific setpoint: any cne or more of the following conditions coincident with any one of

RPV (lo 1l0) water level < ~48 in. or APV press. > i08S for at least 15 sec. {otherwvisy
tabulated).

* Any one of iC-1, 2, 3, 4 pot open.
* Either IC-6 or S not closed.

Generic units, range and resolution initiated/not initiated to correspond to gemeric setpoint.

Plant specific units, range and resoiution not cliosed/closed corresponding to Reg. Guide 1.97,
Rev. 2, Table 1 reguirement.

Generic BCCS setpoint not specified.
Generic BCCS setpoiat and control not specified.
Plant specific setpoint 1C-1, 2, 3, 4 open, IC-6, 7 closed.
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JUSTIZICATION TABLE 7.3.1 SUMMARY (COWTINURED)

TABLE WOTES (Continued):

Note (12): Cortrol to effect initiation per Table 7.3.1.3.

The plant specific action category directs IC initiation when it is determined that PV level cannot
be maintained above -i27 inches (top of active fuel). This operator determination could be made

at

any level above -127 inches. Since IC imitistes at -48 inches (low-low level trip)., dicection to
initiate IC below -48 inches is not necessary. A step reguiring verification of IC initlation st -48
inches may be sufficient in place of plant specific "Initiate IC* step.
Generic and plant specific steps functionally equivalent.
The plant specific action category directs IC initiation when RPV pressure may be above 1085 peig
(fter 15 sec.) IC inftiation setpoint. A step requiring verification of IC initistion msey he
sufficient in place of plant specific "Initiate IC" step.
Generic and piant specific steps are eguivalent. IC is BOCS per MP-1 Tech. Spec. 3/4.5.
Generic and plant specific steps are equivalent. IC is BOCS per MP-1 Tech. Spec. 3/4.5.
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