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PREFACE

The control room design review (CRDR) of the South Texas Project (STP) Nueclear
Generating Station was started in September 1982. This review is being performed by
lorrey Pines Technology for Houston Lighting & Power Compuny (HL&P) with Bechtel

Energy Corporation (Bechtel) acting as agent.

Prior to completion of the CRDR, a decision was made by HL&P to redesign six of the
ten main control panels. This redesign effort was required to accommodate design
changes resulting from plant design evolution and Reg. Guide 1.97 requirements. Human
engineering discrepancies determined in the CRDR have been or are in the process of

correction.

[he CRDR is described in the Program Plan document. It contains a detailed deseription
of the plans for the majors task elements. Due to the control room redesign effort, a
modified approach was required to complete and document the CRDR program. The

following changes have been made in the CRDR Program Plan:

A, The documentation program deseribed in the Program Plan was changed

to allow reporting of results on the individual CRDR tasks.

B. An Implementation Plan Report, was written to deseribe the background
and reasons for the redesign effort. It outlines the approach to be used

for implementing panel layout changes.
Co l'he tasks described in the Program Plan have been completed for the

original design. The SFTA and the control room survey have been updated

to validate any desig.: revisions.

vii
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['he following is a description of the documents covering this CRDR (see figure P-]):
A, Program Plan - Defines the plan for performing the CRDR.

’ B. Criteria Report - Provides the detailed guidelines and basis for the CRDR

and describes the interface between the control room and plant systems.

Ce Operating Experience Review (OER) Report - Describes the review
process results, conclusions and recommendations of the operating

experience review (OER) task defined in the Program Plan.

D. System Function and Task Analysis (SFTA) Report - Describes the
methodology, results, conclusions and recommendations for the SFTA

effort defined in the Program Plan.

E. Control Room Survey (CRS) Report - Describes the review process,
results, conclusions and recommendations of the control room survey task
defined in the Program Plan. This report also includes the final results
and dispositions for the human factor observations obtained from the

OER and the SFTA.

F. Annunciator Report - Describes the review process, results, conclusions
and recommendation of the annunciator review task defined in the

Program Plan.

viii
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Special Studies Report - Describes details of miscellaneous studies
performed as part of the CRDR. This includes the anthropometrie study,

the hierarchial labeling study and the demarcation study.

Implementation Plan Report - Summarizes the CRDR, the control room
design changes, and the proposed methods of implementing the design

changes.

SFTA Validation Report - Summarizes the second SFTA review based on

relayed out panels and walk-through/talk-through validation.
OER Validation Report - Summarizes the review made by operators to
determine if the redesigned panels corrected concerns reported in the

OER Report and if any new problems were created.

CRS Validation Report - Summarizes the review made to determine if the

category A and representative samples of the Category B HEDS are

satisfactorily corrected and it any new problems were created.

Executive Summary - Summarizes the CRDR, results, conelusions and
recommendations. Technical details are in the Operating Experience
Review Report, the System Function and Task Analysis Report, the
Control Room Survey Report, the Special Studies Report, and the

Annunciator Report.
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SUMMARY

The annunciator review was performed as part of the control room design review of the
South Texas Project Nuclear Generating Station. The annunciator review includes the
plant annunciator, the plant computer alarm functions, and the ESF bypassed and

inoperable status system.

The review included a review of design documents, the development of criteria, and the
preparation of checklists. The existing annunciator layout was reviewed using the
criteria, and a list of observations prepared. The review was then suspended until the
control board layout revision was completed, at which time the annunciator study task
group (ASTG) examined each window for adequacy. Revisions were made to the tile size,
character size and spacing, and message content. Tiles were relocated to be near the
appropriate controls, and grouped by function. Three levels of priority were chosen, and

each window assigned the proper priority.

The existing design comprised 1055 active alarms. These were reduced, through
combining alarms, moving alarms to the computer or to other locations, ete. to

approximately 700. There are two first-out window boxes containing the priority one

alarms.

The ESF bypassed and inoperable status boxes were revised to include the proper
monitoring signals, and windows were added to each for annunciation, at the system level,
of the status of each system. The window boxes were lowered, the character size
increased, and the messages limited to three lines in order to increase operator

comprehension. All observations were addressed and corrected.

2.10/10213
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1.0 INTRODUCTION

This report documents the results of the review of the annunciator systems in the control
room of the South Texas Project and is part of the Control Room Design Review as
described in the program plan. It includes a review of the plant annunciator, the plant
computer alarm functions, and the ESF bypassed and inoperable status monitoring
systems. The review was performed in two phases on the full scale mockup at Bechtel,
Houston offices. The review began in the fourth quarter of 1982. In early spring of 1983,
a decision to revise the control “oard layout was made. The annunciator review was
deferred at that time because of the large number of changes projected for the controls.
The preliminary phase proceded thru the preparation of observations concerning the
original design. When the control board layout had firmed up, the review resumed,

considering each window for appropriateness, desirability, message, priority, and location.

2.10/10213
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2.0 OBJECTIVE

The objectives of the review were to determine the human factors deviations in the STP
control room annunciator system, to provide recommended resolutions, and to accomplish
a functional integration of all systems that provide annunciation. The review also
supplied recommendations that provided human factors engineering guidance in the

Bechtel engineering upgrading program.

2.10/10213
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3.0 REVIEW

The Program Plan and the Technical Services Contract outline a number of tasks to be
performed during the annunciator review. The review was performed in two phases. The

first or preliminary phase addressed the items listed below.

0 Design Document Review
0 Criteria Development
0 Checklist Preparation and Performance

0 Recommendations

The final phase conssted of a review of the details of each alarm message and input
signal, and recommendations for any revision, relocation, or disposition considered

necessary by the Annunciator Study Task Group (ASTG). This group followed the
guidelines set out in the Annunciator Study Guide.

3.1 PRELIMINARY REVIEW

This phase comprised the review of documents and preparation of eriteria and checklists

preparatory to the detailed review of each alarm window. This phase prepared a base line

upon which to evaluate the existing set of annunciators. The CRDR basic tasks from the
control room survey, the system function and task analysis, and the operating experience
review provided inputs to the evaluation.

- X Review of Uesiim Documents and NRC/EPRI Studies

To become familiar with the present design, the design specifications for the annunciator,

the ESF monitoring and bistable status monitonng systems,

and the plant computer
system were reviewed. NUREG-2147 and NUREG/CR-2176, containing annunciation

ruxdelines and recommendations were reviewed. These reviews provided a good working
i

nderstanding of the various alarm systems and interaction between systems, and
facilitated subsequent tasks in the annunciator review.

21.10/10213
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3.1.2 Development of Review Criteria

One of the major tasks outlined in the program plan is the preparation of control room
design and review criteria. The CRDR Criteria Report includes a description of the
systems and human factors features for the annunciator, computer, and ESF monitoring

interfaces relative to prioritization, consistency, and overall integration.

Two sections of the CRDR Criteria Report, Section 8 "Control Room Annunciation
Features", and Section 12 "Computer”, were prepared. Appendices A and B of this
document are copies. Section 12 "Computer,” has sections of the criteria and four
appendices O, P, Q and R to integrate the annunciator and computer systems, and these

have been coordinated with the respective Bechtel responsible engineers.

3.1.3 Development of Human Factors Checklist

The criteria discussed above provided the guidelines for the preparation of approximately
100 checklists with which to perform the review of the corntrol room annunciator and
ESF monitoring systems. The checklists are organized into those associated with
annunciation (Checklist 3), and with the computer (Checklist 7). Each checklist is
associated with a pertinent paragraph in the Criteria Report in the "Ref. STP" section. If
the criteria applies to a specific control panel, the appropriate number and name are
entered in the spaces provided. If the criteria applies to all control panels, then "all"
appears there. If the criteria applies to the system: in general, then "N/A" is the

appropriate entry. See Appendix C for copies of the checklists.

21.10/10213
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3.1.4 Checklist Review Performance

The checklist review involved a detailed comparison of the annunciator and computer
systems against the criteria. This review encompassed the details of window size,
arrangement, engraving and computer printouts, displays and documents that show
planned or actual signal inputs for each window. Also reviewed were such items as
abbreviations, colors and location based on human factors principles. Observations were

noted in approximately 40% of the items. These are addressed below under

recommendations.

Annunciator tile legends were reviewed in detail to determine the adequacy of the

following:

General Arrangement

Tile Grouping

Location Near Related Controls
Clear Legend Meanings

Legend Size and Spacing

Necessity of Each Tile

Diagrams of each annunciator lamp box were marked up to indicate preliminary tile
groupings. Included are some preliminary alarm changes supplied by the Bechtel Controls

Group. A preliminary working list of each alarm, by alarm group, was prepared.
fhe ESF monitoring lampbox layout was reviewed and found to require readjustments for
consistency in location and inscriptions; however, all were found to be difficult to read

when standing near the panel.

3.2 DETAILED REVIEW

Ihe necessity of revising the layout of the control panels caused the annunciator study to

be completed in two phases. The review could not be completed until after the layout of

the main panels was revised.

21.10/10213
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3.2.1 Review Guide

In order to establish criteria and methodology for the detailed review, an Annunciator
rHeview Guide was published. This guide set up the Annunciator Study Task Group (ASTG)

Lo review the details of each message including:

Physical Characteristics
Priority
System Used

D. Where Displayed
The review guide is included in this report as Appendix D.
ASTG Reviews

The Annunciator Review Guide jrovided for the ASTG to perform a detailea review of
each annunciated point on the main control boards, the HVAC panels, and the basement
operators shelter. The group met twe days each week, over a period of 14 weeks.

At each session, the group discussed with the responsible engineer (RE) tie annunciator
and computer points of each system. These discussions began with the alarms that existed
in the original design. After these were covered, the RE weat through the appropriate

P&ID and logic diagrams, explaining any design changes that concerned the annunciator or

computer system.

For each alarm point, the RE explained the necessity for the alarm, the operator action
required, and some of tue consequences of not acting. The gronp then discussed the

appropriate disposition for the alarm. In some instances, the alarm point was deleted,

either beceuse the system had changed, or the operator had no control over the process

excursion being alarmed.

21.10/10213
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appropriate computer, or relocated to the control panel where the control is located.
Decisions were made concerning combining points when the action to be taken Dy the

operator was similar. Where multiple alarms were generated, the separate inputs were

routed to the computer for further definition of the details of the condition being

alarmed. In those situations where inputs are combined into a single alarm, and the
operator has available an indicator to define the parameter (eg. Hi/Lo), no input was
routed to the computer. The group cecisions on combining inputs were made using the
guldeline criteria that the plant is not to be computer dependent. Prionties were assigned

Lo annunciator and computer alarms ana guidance provided to minimize nuisance alarms.,

Meeting notes were kept during each session, and are located in Appendix E. Using these
notes, a list of changes was made, showing the disposition of every alarm peint that was
deleted, revised, combined or moved to either the computer, or to another panel. A rough
layout of the alarms that remained on a particular panel was made with priorities
assigned. The list of changes and the rough layout were distributed to the group at the

following meeting for comments

3.2.3 Physical Characteristics

[he original annunciator window boxes contained up to 96 windows arranged in an eight
window high, by either twelve, or eight window wide matrix. There were twelve boxes
containing 96 windows each, and two boxes containing 64 windows each, comprising 1280
available points; 1055 were active, and 225 were spares. The Criteria Report set out a
maximum number of windows in any array at 50, and the decision was made to use an
array that is six windows high, and eight windows wide, totalling 48 windows maximum.
Location aids were assigned, leiters A through F vertically and numbers 1 through 8
horizontally. There are 20 arrays on the main control Doards, with 936 possible points,
and 642 are active. There are 71 active alarm points on the HVAC panels. Appenaqix F

contains the revised window box layouts.

21.10/10213
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Ihe window size in the original layout was 1 1/4 in. high by 2 1/2 in. wice, with 3/16 in.
characters. This resulted in messages that were difficult to read at the viewing distances
involved. The new window size is 2 in. high by 3 in. wide, and the character height is
one-quarter inch nominal. Paragraph 3.2.4 is a calculation of the parameters of messages,
including stroke width, character width, spacing between characters ana between lines.
fhe number of characters per line is between 10 and 13, depending upon the message with
three lines maximum, per tile. The abbreviation list from the Criteria Report was used to
ensure consistent messages. The operator response controls for the annunciator and
computer alarms were combined, and the silence controls have been enhanced by use of a

color pad for ease of recognition.

Character Parameters

Ihe parameters of the annunciator engravings, such as character, word, anad line
separation, character height, the number of characters permissible per line and the
number of lines per window are all dependent upon the size of window selected, and upon
the line-of-sight viewing distance. The viewing distance to be determined is the distance
between the alarm and the operator's eye. The position of the operator at the time should

be in front of the alarm, within two feet of the edge of the control board.

Using data from the Anthropometry Report, the eye-height of the 5th percentile female is
06.5 inches above the floor, and the angle between the horizontal and the line to the
center of the alarm section of the board is 59° (see Figure 3.2-1). The horizontal distance
between the center of the annunciator windows and the board edge is 26.25. Solving for h,

the vertical height
26.25 tan 59° = 43.7 in.

Using this calculated value, and positioning the viewer 24 inches back from the front eage

of the board, calculate @ and then L.O.S.

-] S . N VR
# = Tan 43.7 L.OS. = 46.25 = 67.9

46.25 sSin 43.4°

21.10/10213
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FOR ANNUNCIATORS
Figure 3.2-1
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Using the NUKEG 0700 minimum character height multiplier of 0.004, the minimum

character height (H) that can be used is

H=0.004 x 67.3"

= 0.269"

Ihe number selected for H is one-quarter inen nominal. This represents an actual
maximum viewing distance (LOS) of 6 feet, 6 inches. The overall character height, from
outside ecge to outside vertically, is 0.27 in, because of the engraving technique used to

achieve the cesired stroke width.

NUREG 0700 reccmmends that the ratio of stroke-width to character height should be
bDetween 1:6 to 1:8. Maintaining a character height of 1/4" or 0.25 then the maximum and

minimum stroke widths become.

smax. = 0.25 =0.0416 inches Smin. = (1.‘.1.3 = 003125 1nches

b

Within these limits, the bolder the stroke width, the easier the legend 1s Lo read, and a

value of 0.04 inches is recommended.

Ihe limits of character width-to-character height ratio specified in NUREG-0700 are
between l:1 and 3:5. Using 0.25 as a character height, the limits of character width (W)

become:

W = 1.1 = 0.25 inches v = 3.5 9x3/5 =0.15 inches
max

21.10/10213
4642W/0752P




HOUSTON CONTROL ROOM

;IGHTING DESIGN REVIEW

POWER CG
A narrow character width allows the maximum number of characters per line in a given
Lue size, so the choice of width should tend toward the smaller value. Use three
sixteenths of an inch for W, and one-sixteenth of an inch space between characters. The

total width occupied by a character and a space becomes one-quarter inch.
) P 4

The above selections, with a tile size of three inches wide by two inches high, determines
the maximum number of character per line of data. Allowing a margin of one-quarter
inch per side, textual messages can occupy two and one-half inches per line, or ten
characters. This number is less than the fifteen characters recommended by the criteria

report.

Ihe recommended ratio of space between lines-to-character height is one-half, or
greater. With a character height of 1/4 inch the minimum allowable spacing between

lines becomes 1/8 in. However, for better readability, a larger spacing is nore

desirable. Using a tile height of two inches, and subtracting one quarter inch each for top

and bottom margins; the space available is one and one-half inches for three lines and two
spaces. Subtracting three lines of one-quarter each (3/4 in total) leaves three—quaiters
for the two spaces-maximum. The recommended space between lines is three-sixteenths

inch.

Priority
———— e -~ -

The Criteria established for the annunciator and computer systems require that priorities
be assigned to each point that is alarmed. The guidelines used during the review followed
the criteria. All alarms that signal a reactor or turbine trip were assigned a priority
one. Alarms that signal a condition that will lead to a reactor trip or a turbine trip, if
not corrected, or that signal a technical specification violation, were assigned a priority
two. All other alarms are priority three. These priorities apply to both the annunciator

and computer.

21.10/10213
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System Used

e ——

ere are a number of systems in the control room that alert the operator to a parameter
that is out of acceptable limits. These are the annunciator, the plant computer, the ERF
computer, the Qualified Display Parameter System (QDPS), RMS, and the Bypassed and

Inoperable Status system.

e principal method of alerting the operator is the annunciator system, as the urgent
ilarms are displayed there. The plant computer has audible alarm capabilities, and the
perator will expeet to find data displayed there to define any multiple input alarm. The
QRDPS is a Class |E system, and any safety related alarm will be displayed there. The
Bypassed and Inoperable status system provides the plant operators with information
concerning the availability of safety equipment. In this if a device is out of
service, a white lamp indicates this condition, while a red lamp indicates that a device has
received a safety signal but has not actuated. These indications are not for alarming out

of tolerance conditions, but are for status monitoring of safety equipment.

Ihe ASTG reviewed each alarmed point and determined which system is appropriate for

1lerting the operator.
where Displayved
adi. s Mot "\l

'he original control board layout has been extensively revised, with many subsystems

relocated to different control boards. The HVAC systems were relocated to a new HVAC

panel located behind the main control boards. These changes, plus the system revisions

due to continuing design efforts, resulted in many alarms being mislocated.

21.10/10213
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I'he ASTG determiieu the best location for each alarm. The HVAC relatea alarms were
moved to the new HVAC panel (ZCP022). The lLoecal Cecntrol and Not in ESF Status
Position alarms were relocated to the sypassed and Inoperable Status paneis. Alarms that
indicate Reactor or Turbine Trips were moved to two new First-Out window panel, for

Reactor Trips, and Turbine Trips respectively. The Reactor Trip first-out alarm panel is
located on panel 005, Reactor Control; and the Turbine Trip first-out alarm panel 1s
located on panel 006, Steam Generator control. Other alarms were moved to the

locations corresponding to the new positions of the controls.

Within each window box, the alarms associated with each syslem located in that vertical
area ol the panel were arranged in a similar sequence. The alarms for a system were
grouped together, with high alarms locatec in the upper portion of the array and low
alarms in the lower portion Left to right orientation attenipted to follow the controls
layout. Priority was not considered in arranging the layout, as coior differences are

easier Lo distinguish when located at random, than when located together in one area.

3.2.8 Auditory Alert

rive sources ol sound are planned for the control room. These are to be located near the
ESF panels (001, 002 and 003); the primary auxiliaries panel (004); the turbine panel (006);

the secondary auxiliaries (007 thru 010); and the HVAC panels (022).

ESF Bypassed and Inoperable Status

'he ESF bypassed and inoperable status window panels in the original layout were found to
be hard to read. In the new layout, the status panels were placed lower on the control
Doardas, the character size was increased to 0.14in., and the message was reduced to three
lines. The number of tiles was increased to include the proper monitoring points, and the
window boxes relocated to correspond to the new system layouts on the control boards.
Originally, the annunciator window boxes contained a pair of tiles; one for system

Dypass/inoperable, and another for system not in ESF salety position.

21.10/10213
4642W/0752P




HOUSTON CONTROL ROOM

;IGHTING DESIGN REVIEW

Tows
T POWER CO

These two windows were relocated near the ESF status monitoring panels for each
system, and designated as system level alarms. Each monitoring panel is now grouped
into two sections. he upper section Indicates equipment that is bypassed. Located near
this group is a larger system level light indicating that one or more items of equipment in
the system is bypassed. A second group of indicators, located below the bypassed section,
indicates equipment that has not operated when required to do so by a4 safety signal. This
group ol indicators has a larger system level indicator to alarm that some item in the
system has not functioned correctly. These two system level alarms function in the

same manner as annunciators (i.e. flash, reflash, audible, ete).

Each ESF train had a group of back lighted pushbuttons for indicating that a system has
been manually bypassed. These three groups of controls were relocated from the main

control boards to the operators console, for ease cf access.

[he alarms that indicated that a system had been transferred to local control were
located with the other annunciators. These have been re-located to the bypassed section

of the appropriate ESF status monitoring panel.

21.10/10213
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RECOMMENDATIONS
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4646W /0752P

In many instances split alarm tiles are too small to be easily read fron
the acknowledge button locations. Lettering is too small (3/16") and line
of lettering are too close together (1/16"). Current size of an alarm

window is one half of a 2-3/4" square tile which is 1-3/8" X 2-3/4".

Recommendation: Increase alarm tile size to not less than 2" x 3-1/2"

and lettering size to about 1/3". Also allow about 1/6" between rows of

lettering.

lile coordinates are not labeled for easy identification.

Recommendation: Label tile rows and columns.

Alarm tiles have no priority indicated.

Recommendation: Prioritize all alarms and install red plastic on highest

priority alarm windows.

No first-out capability exists within the annunciation system.

Recommendation: Add first-out capability to the annunciators for a

limited set of inputs, or utilize the plant computer digital inputs for this

purpose.
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E. There are more than 1000 identified alarm windows. More may need to

be added. Some alarms are repeated in more than one light box.

Recommendation: Reduce the number of alarm windows. Put low

priority alarms in plant computer. Create more multiple input windows
and put detailed alarm points into computer. Eliminate redundant alarm
Windows.

Annunciator control pushbuttons are all identical.

Recommendation: Differentiate at least the silence control by shape

coding.

More than 70 system and functional alarm tile groupings exist; however,
many are arranged in such away that that it is not easy to discern which
tile belongs to a particular grouping. A few alarms are located on panels

that are distant from the related controls and indicators.

Recommendation: There should be more lamp boxes, with fewer tiles

euch, to aid in rapid identification of plant problems. This would also
make it easier to locate alarm windows near related controls and

indicators, especially when additional alarm points need to be added.

Tile legend does not use consistent format terminology, and standardized
14 BY

abbreviations (e.g., H and H, for hydrogen; Temp Lo and Lo Temp).

2.10/10213
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Recommendation: Hestate tile legend to be consistent and use

standardized abbreviations.

Similar alarms are located on three different ESF boards in different

relative positions within their respective lampboxes.

Recommendation: Move the similar alarms to the same relative position

within each lampbox. A better solution is possible if the controls for each
train are mounted on the same panel for a given system. Then use of

multiple input windows for similar alarms is possible.

Approximately half of the spare annunciator windows are located above
CPO08 in a large lampbox. The rest of the spares are distributed in a
random fashion among all the rest of the annunciator lamp boxes. If
additional alarms are added which belong in a group it will be difficult to

locate them near the related controls.

Recommendation: Minimize the number of annunciator windows needed

and use smaller number of alarm tiles per box. This will increase the

flexibility to properly locate additional alarm windows.

The alarm annunciator response conventions for the main plant
annunciator system and the plant computer system differs. The alarm

funetion controls for annunciator and computer are
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different. This requires the operator to respond to two sets of controls in
different ways. In some cases it will require a double response where the

same alarm goes to both systems.

Recommendation: Arrange to have the computer respond to the

annunciator acknowledge control.

Annunciator alarms are not tied in directly to the plant computer.

Recommendation: All priority 1| and 2 annunciator alarms and those

priority J alarms necessary for post-accident diagnostics should be sent to

the plant computer for recording.

Computer keyboards will be difficult to use in high stress situations.
Key labeling is unclear in meaning for some keys.
Keys are to small to be used in a hurry.

There are too many keys.

Access methods are too complicated and not obvious with

typewriter keyboards.

The system can potentially fail because of incorrect operator action
at keyboard.
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6. "Conversational” techniques for operator computer interaction are

used which requires cursor use and alptianumeric entries.

Recommendation: Assign dedicated function keys on the present

function key bank to enable the operator to select an alarm group

(some control panel number) and to select alarm displays sorted by

time or priority.
The operator will be required to search through long alarm lists because
the computer is not programmed to display alarms by system groups by

priority.

Recommendation: Add software to display Dy system groups with priority

recognition and time of occurrencc listings. This should not be too
difficult because the present alarm processing soitware would still be
used. The new software would sort each alarm to produce a display that
Is related to its proper system grouping and within this grouping alarms
would be listed by time of occurrence and display colors used to indicate

priority.

There is only one computer alarm acknowledge key switch. Thus the
operator does not have the convenience of silencing the computer audible

device from the multiple annunciator horn silence switches.

Recommendation: Tie the computer horn silence feature to the plant

annunciator horn silence switches.
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P. There are

not enough CRTs

distributed
provide detailed information on multiple

around the control panels to
nput ala~ms near the related
controls. Also, more CRTs are needed to back up failed display devices if
the computer is to be relied upon.

Recommendation:

Add more CRTs to the control boards.

2.10/10213
4646W /0752P
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FUNCTIONAL REQUIREMENTS

Alert the operator to the fact that a system or process deviation exists.

Inform the operators about the nature of the deviation and the urgency

(or priority) of any needed action .
Guide the operator's initial response to the deviation.

Confirm whether the operator's response corrected the deviation.

GENERAL CRITERIA

'he annunciator concept shall conform to the following general criteria:

Alert, but not startle the operators.
intervene, but not disrupt control room activities.

\ssist the operators in monitoring the plant, but shall not encourage

undue reliance. Quantitative and status information shall be provided by

other means,

Minimize nuisance alarms, but provide an adequate amount of valid alarms.

Provide abundant and timely information, but should not increase the

workload of the operators.
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INTEGRATION OF SUBSYSTEMS INTO A COORDINATED ANNUNCIATION

PLAN

Ihe components of an integrated annunciation plan shall consist of certain functions of

the following subsystems.

Main Plant Annunciator

Computer Sysiems

ESF Bypass and Inoperable Status System
[hese systems shall be coordinated to provide a coherent means of notifying the operator
of plant abnormalities, to assess the degree of abnormality, and provide an initial
information structure upon which to base corrective action. They shall perform
complementary rather than redundant functions.
Desirable features of an annunciation system are parallel presentation of information and
a fixed mode of display. These features are available witn conventional window box
panels. Flexibility to accommodate changes and to examine a wide variety of
relationships and trends is available in the computer.

8.4 ANNUNCIATION FUNCTIONS

e following are the specific functions and features required of the coordinated

annunciation plan.

8.4.1 Auditory Alert

Ihe operators shall be notified of the existence of an alarm by sound ano have their
attention directed to the appropriate panel or computer display device. Horns and chimes

shall be located on the control panels so that the location of the alarm can be determined

J206P/0752P
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Dy the direction of the sound. Auditory alert (alarm) signals may be initiated by any of

the subsystems in the coordinated annunciation plan.

8.4.2 Visual Alarm

Visual alarm information shall be presented to the operator via annunciator windows and
computer driven display devices. The information shall indicate the nature of the

deviation and be color coded for priority.

8.4.3 Operator Response Capability

Controls for operator response to annunciation functions shall be conveniently located.

The following control functions are required:
Silence Auditory Alert
Controls shall be provided to silence the auditory alert from any silence
control in the primary area. Under control of administrative procedures
it shall also be possible to adjust the intensity of the auditory alert and to
turn off all auditory annunciation.
Auditory annunciation shall be automatically reset when silenced.
Alarm Acknowledge
Controls shall be provided to acknowledge vsual alarms.
\cknowledgement shall turn off the flashing windows and cause them to

continue with a steady display until reset. Acknowledgement shall be

possible only from the work station where the alarm originated.

T06P/0752P
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Alarm Reset

Controls shall be provided to reset alarms after they have been cleared.
[he reset control shall silence any audible signal and terminate the visual
display, indiaating clearance . The reset control shall be effective only at

the work station where the alarm originated.
Alarm Test

Controls shall be provided to assure that the auditory aler. signals and
visual annunciation displays are still functional. Test capability shall be
provided for both the conventional annuncator and the computer-based

hardware.

When a "Test" pushbutton located on a control panel is depressed, all the
related annunciator windows shall flash. "Reset" shall terminate the test
and all visual displays shall again perform their previous functions. Test
of computer alarm functions shall utilize the built in test capabilities of

the computer.

Groups ol annunciation response controls shall have the same relative

arrangement at each location. The controls shall be coded in some way

for easy recognition. The design of the coordinated annunciation plan

shall be such that the operators shall have little reason to attempt to
defeat the controls. Control of both conventional and computer based

alarms shall not require redundant actions or separate control hardware.

9206P/075 2P
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Prioritization

Alarm priority designations shall be used to help direct operator action to where it is most
needed. There shall be three priority levels for computer displays and three priority

levels for annunciator windows. All pnonty levels for the annunciator wincows and

computer driven displays shall be the same.
The coding methods for visual displays shall be color and numerie.

On the annunciator tiles, colors shall indicate priority of the alarms. On the computer

driven alarm displays, there shall be a designation of priority. These displays shall also

have a special character used for flashing and color coded the same as the applicable

annunciator .ille. Alarm priority designations to be used shall conform to those shown in
Section 6.3.1.4 of NUREG 0700.

I'he priority level criteria shall be:
Priority 1 - Red

Plant shutdown

Radiation release

Conditions which must be immediately corrected or will cause plant

shutdov. * or radiation release.

Priority 2 - Yellow
l'echnical specifieation violations

Conditions which must be corrected or may lead to plant shutaown or
radiation release.
Priority 3 -~ White

Plant conditions representing problems which affect plant operability but

which should not lead to plant shutdown, radiation release or violation of
technical specifications.

9206P/0752P
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First Out
some method is required to determine which plant shutdown alarm occurred first. The

capability to determine the initiating event and the sequence of events shall be available

to the operator through the plant computer.

85.4.6 Hard ( "upi

Hard copy records of alarms and the sequence of events shall be available for immediate

use and historical analysis.

8.4.7 Alarm Sereening (Computer)

Alarm sereening shall be used in the computers to reduce the number of alarms necessary

to be handled in any given situation.

Alarm Sort

The capability shall be provided to sort and display alarms by time of occurence, priority,

system, and functional group.

8.4.9 Alarm Combination

Alarm conditions shall be combined into multiple input windows where the multi-input
alarms summarize single input annunciators or where the operator response would be the
same for all. Alarm combinations shall not be capable of being reset until all inputs to
the combined alarm have returned to normal Input deseriptions for these alarms shall be

available on the computer-driven alarm displays and on the alarm log.

9206P/0752P
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8.4.10 Kux Back

when a previously abnormal condition returns to normal it shall be accompanied by a brief
Auditory signal and slow flashing of the visual indication to providge [eedback on the

corrective action. The flashing shall terminate after the alarm is reset.

8.4.11 Reflash

When two or more process deviations share the same annunciator window and the window
is steadily lit, another point going into alarm state shall cause the window to begin
flashing again (and to activate the duditory alert) even though a previous alarm may not
have been cleared. The window shall not return to normal until all process deviations

assoclated with it have been cleared.

8.4.12 Iransient Alarm Detection

An alarm shall remain displayed until acknowledged and reset by the operator even if it
has already returned to normal. This will allow deviations to be detected which are only
momentarily in the alarm state . Further verification of transient alarms shall be

available on the printed alarm log.

8.4.13 Alarm List Paging

Computer-based alarm lists shall have the capability to display sequential pages of the list
Dy depression of no more than a single pushbutton. The capability to return to the latest

page of alarms by a single depression of a pushbutton shall also exist.

8.4.14 ESF Status M(xntunn&

his system shall display only status functions and shall provide alarm inputs to the ERF
computer system. The capability shall exist to test all the ESF status lights on a control

panel by depressing a pushbutton on that penel. Annunciator tiles shall

9206P/0752P
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not display status monitoring information but shall be reserved for annunciation of plant

deviations from normal. Status lights shall indicate only "not in safety position" or

"bypassed or inoperable" status.

5.4.15 Local Annunciation

Annunciation of the activation of the auxiliary shutdown panel shall occur in the control

room.

8.4.16 Data Movement Within the Annunciation System

Multiple input alarms within the main plant annunciator system shall be sent to the plant
or ERF computer. Outputs from the ESF status monitoring system shall be transierred to
the ERF computer. A signal from the auxiliary shutdown panel shall be available at the

main plant annuneciator to indicate activation of the auxiliary panel.

OPERATOR INTERFACE REQU'REMENTS FOR THE COORDINATED

ANNUNCIATION PLAN

Equipment Useage Criteria

viain Plant Anrunciators

Panels of annunciator windows arranged as matrices of visual alarm tiles shall be located
above the related controls and displays at a height where they can be easily observed and
read by an operator. Individual tiles shall be organized in system and functional groups.
he auditory annunciator sources shall be located near the appropriate panels to help

direct the operator by the source of the sound,

9206P/0752P
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ESF Status Monitonng

Status indicator light panels shall be located on the control panels just below the
annunciator windows. Lettering on these shall be large enough to be read by a person

standing near the panel. They shall be organized by system or function.

8.5.1.3 Auxiliary Shutdown Panel

Visual and auditory annunciation requirements shall be provided by the QDPS displays

located on the auxiliary shutdown panel.
5.9.1.4 Plant Computers

Display Devices

Une display device shall be located on the operator console for
alarm display. A second utility display device shall be available on
that console for annunciation support intormation, alarm sorts, and

s & backup device for the alarm display.

An adequate number of alarm display devices shall be distributed on
the vertical boards around the control room. T'hey shall be mounted
recessed and have the face angle adjusted for optimum glare control
under existing control room lighting conditions. They should be
paired with other display devices for backup. The primary function
of these devices is for alarm display related to the controls and
other dsplay devices to which they are near. These alarm display

devices may also be used by the operator for other functions as

desired.

9206P/0752pP




HOUSTON CONTROL ROOM

;ucmmc DESIGN REVIEW

POWER CO

B. Alarm Display Controls

A function control keyboard shall be available on the main control
board near each of the alarm dsplays. These are to enable the
operator to obtain desirea alarm details quickly with minimum
training required to understand the controls and little effort to
utilize them. Function keys shall be availaple to select alarm or
other data displays, to cause alarms to be ordered chronologically or

by priority, and for paging control.

'he operator console shall contain the same function control
kKeyboard as 1s mounted on the main control panels to control the

alarm presentation display. In addition, there shall be function keys

to select "all alarms" and to select alarms applicable to any

specified part of the main control panel. There shall also be the
capability to select alarm presentation by system and functional

groupings.

I'he keyboard on CC020 will control the CRTs on that console and
ZCP004 CRT, while the keyboard on ZCPC07 will control CR1: on
LCPOOT and ZCPOOB. A switeh on each keyboard will allow the
operator to select the CRT to which the Keyboara will be

connected.

[here shall also be keys for reassignment of alarm displays on the
main control panels. A "QWERTY" type keybovarda may be included
in aadition for other functions, but a carefully planned dedicated

function keyboard is required for alarm presentation control.

9206P/0752P
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Printers

One line printer shall be available in the control room to provide a
log of all alarms and status changes. The printer shall have the

capacity to keep up with incoming alarms.

A second printer shall serve as a utility panter and to back up the
alarm pranter. This will supply hard copy to the operator for alarm
functions such as alarm sorts Dy pnority or chronology, and by
system or functional groups A list of points out of scan, all ESF
equipment bypassed and/or inoperable, and all equipment not in

safety position or state shall be availuble.

Functional Criteria for Equipment

Annunciator Tiles

The maximum number of tiles per annuncictor windew box =hall be 50. The must
important deviations shall have annunviator tiles dedivaieu tu them. OQther deviations
shall be dsplayed on multiple input windows whenever this & feasidle. These tils $ shall be
grouped in a logical manner (i.e., by system and functiom) and located above the
appropriate control panel. The objective is to present an acceptable amount of

information for the operator to deal with at any moment.

(he principal means for reducing the number of alarm ties are carefui ucganization by
system and function, elimination of tiles for status indication, use of carefully selected
multiple input tiles, and utilization of the plant and LR¥ computer alarm functions to a

much greater extent for detailed alarm information.

9206P/0752P
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When an alarm concition occurs, the appropriate tile shall flash until acknowledged by the
operator. All flashing windows under control of a given acknowledge control shall cease
flashing, but remain lit, when that acknowledge control is depressed. Highest priority
alarms shall be lighted in red, both when flashing and when steady. /. return to normal
shall cause the window to flash slowly (approximately one-haif the alarm flash
frequency). Reset shall turn off the lights in those windows which have returned to
normal. However, a multiple input window shall not be able to be reszt until all Inputs to

It have returned to normal.
Computer-Driven Display

Selected alarms generated within or going to the main plant annunciator system shall be
available to the plant or ERF computer for display purposes. Additional alarms may be

generated within the computers and these shall also be available for display.

Wwhen one ol these selected points goes into alarm, the computer alarm display shall show
1 line for that point. The point shall be identified and the deviation type and/or numeric
value, if applicable, together with the set poi~* and the priority level shall be shown. One
special character in the dsplayed line shall flash until the alarm is acknowledged. Color
coding of the flashing character shall be used to supplement the indicaic« numerie
priority. Each computer driven alarm display page shall show the current time, what page
of alarms is being displayed, how many alarm pages apply to that display, and how many

unacknowledged alarms exist,
34

All alarms shall be logged on the line printer in the control room.

9206P/0752P
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“Xxample of Annunciation Operation

[he table below provides an example of the operation of a representative coordinated

display and auditory alert plan which is intended by these criteria.

CRT Display
Situation Control Horn Annunciatlor Special Parameter
litle Character vaiue

Normal

Deviation Flashing Red Flash Red
Flashing White Flash WHhite
Flashing Yellow

Deviation Silence Flashing Reag Flash Rea Yellow
Flashing White Flash White
Flashing Yellow

Deviaticn Acknow Steaay Red Steaay Red Yellow
Steady White Flash White
Steaay Yeliow

Return to Chime, Self Slow Flash Rea Slow Flash Green Green
Normal lferminating Slow Flash White Slow Flash White
Slow Flash Yellow

Normal Reset Off Blank Blank

Normal
or lest Flashin~ Red Flashing Red "Test"
Deviation Flashine White

Flasr. i low

Normal

or Resel after Off Automat- As Before As Before As Before
Deviation Test ically

9206P/0752P
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MISCELLANEOUS CRITERIA

Inapplicable Alarms

Alarms not related to Control Room operations shall be eliminated from the control room
(e.g., security alarms should be sent to the security department on the security monitoring
system). During plant operations, where alarms are generated, but no true alarm
condition exists, (such as low discharge pressure when the associated pump is not required

to run), it is desirable that the alarm be prevented.

Device Alternates

All computer-driven dsplay and printer devices shall have alternates and device failures
shall cause the alternate to be used automatically. No single failure of a device shall

cause lost information.

Expansion Capability

Some expansion capability shall exist in both the annunciator system and in the plant and

ERF computers to add additional alarm annunciation.

Response Time

[he time from the input to the annunciator and/or computer systems of a plant d

to the time of the annunciation and display of that deviation shall not be greater than une

second.

Cconsistent Methods

Consistant application of dentification techniques, use color and sound, and operator
response shall be a requiren for all subsystems within the coordinated annunciation

plan.

9206P/0752P
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Parallel Inputs

Inputs to the main plant annunciation shall be isolated and directed in parallel to the

appropriate computer system for display or logging, as applicable.

8.6.7 Window Box Row/Column Labeling

All annunciator window boxes shall have row/column labeling so that each tile can be

readily igentified.

8.6.8 Replacement of Annunciator Lamps

The annunciator window design shall permit rapid replacement of lamps, present no shock
hazard during maintenance activittes, and include a means to ensure correct tile

replacement.

8.6.9 Tile Lighting
i LY

here shall be good contrast between lit and unlit tiles Good contrast i1s also required
between flashing and no flash states. A normal tile shall be
dark. Blank tiles shall never be lit except for testing. In case of flash failure, the tile

shall still light up.

8.6.10 lile Legend

Tile legend shall be unambiguous and address specific conditions. Abbreviations and
acronyms shall be consstant with those usea elsewhere in the control room. Use of

abbreviations shall conform to the guidelines given in Appendix L.

9206P/0752
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8.6.11 llles Readability

lle lettering shoula conform to the following cnitena:

A. Character height shoula subtena a visual angle of 15 minutes as a

minimum, or W004 viewing dstance.

Letter height should be identical for all tiles, based on maximum viewing

distance.

Letters should be in Capital Letters, without serifs.

Character width-to-height should be between 1:1 and 3:5.

Stroke width-to-character height ratio should be betwen 1:6 and 1:8.

Minimum spacing between characters should be one stroke width.

viinimum spacing between words should be one character wiath.

Minimum spacing between lines shoula be one-half the character height.

llles shoula be sized to accommodate at least three lines of 15 characters

each.

9206P/0752P
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COMPUTER CRITERIA

(EXTRACTED FROM CRDR CRITERIA REPORT)
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G‘I.‘\j.l COMPUTER FEATL I(_i;:

'TIONAL REQUIREMENTS
Basic plant computer functions which are required fall into five categories:

General analog and digital input monitoring

Logging of plant operating data, alarms and status changes

Ferformance and other special calcula.ions

Historical data collection, storage and retrievs]

Display of alarms and other plant operation data
'he major advantages of computer assisted information processing in the control room are
improved quality of information presentation as well as reduced number of indicators
necessary for proper identification of the plant status. Potentially, the computer can
perform the functions of preliminary analysis and integration of relevant data on the
basis of a prespecified plant model implemented in the data base.
12.2 EQUIPMENT REQUIRED
Equipment shall be provided for driving the required displays, accepting inputs and
acknowledgements from the operator and providing communication links with other

systems.

An operator interface shall be included which provides display devices, display controls,

and printers for implementing the operator/plant interface requirements.

Sufficient redundancy shall be provided to satisfy all funetional and availability

requirements.
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CRITERION FOR INTEGRATION WITH CONTROL ROOM

Location

Displays shall be located in the control room on the main control panels and on a special
"i"‘f"‘lh'('\ console. Printers shall also be located In the control room.

function control keys shall be the

Dedicated

primary means for requesting displays on the main
control panels. Operator controls for computer displays shall also be located on the
operator console. Programming and other controls which could cause system failure, if

Inadvertently used, shall be locked out or located outside the control room.

12.3.2 Redundancy Requirements

All display and printer devices shall have backups. An adequate number of display devices
shall be mounted on the main control boards to supplement operator requirements for
letailed alarm and other systems and performance information. At least two display
devices shall be located on the operator console and at least two printers shall be located

in the control room.

i

Operator Interface

'he plant computer operator interface shall be integrated into the econtrol room In such a
nanner that it will:

Not interfere with access to the operator interface of any other system;
Be readily observed during normal operational activities;

Impose little or no additional training requirements upon the operating

staff (i.e., the displays, indicators and controls should be very nearly

self-explanatory).
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12.3.4 }‘7]11_”_!7"A;VV']Rl]t"r System Status

Plant computer status indication shall be provided in the control room. Alarm

annunciawon shall be provided for plant ecomputer failures.

Diagnostics, Testing, and Surveillance Criteria

Provisions shall be made for execution of periodiec self-diagnosties at least once per,

second without affecting the normal plant computer functions.

Other programs shall be available to be executed upon operator manual request to verify

the system operation without removing the system from service.

\ set of programs shall be available to support and expedite surveillance testing. These

may require temporary removal of the system from service.

Guidelines

Reference the following appendices for additional guidelines applicable to the plant

computer.

Appendix O - Process Computer Guidelines

B. Appendix P - Guidelines Pertaining to Keyboards, Funetion Controls,

Computer Response Times and Access Aids

Appendix Q - Guidelines Specific to CRT Displays

D. ppendix R - Printers Guidelines
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APPENDIX O

PROCESS COMPUTER GUIDELINES
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0.1 FUNCTION

l'he process computer shall provide the operators with assistance in continuous

assessment and evaluaticn of process and system status information.

OPERATOR - COMPUTER INTERFACE

Effectiveness and operator's acceptance of the computer assisted process monitoring
depends largely on the quality of man-computer interfaces, i.e., simplicity of procedures
required to identify and retrieve necessary data and suitability of formats in which the
retrieved information is displayed. Therefore, the basic Human Factors criteria in the
design of man-computer interface can be formulated, essentially as a requirement to
minimize the number and complexity of computer specific notions and procedures to be
learned by the operator, so that he is able to effectively communicate with the system.

The following criteria shall be considered in the design of the operator-computer interface:

Command method, documents, procedures and CRT displays designed for

the operator's use shall incorporate the operator's point of view, not the

programmer's.

T'he operator shall be provided with a convenient means of major displays
without searching through supplementary manuals or memorizing special

codes and procedures.

Display formats shall be consistent with information presentation

standards adopted in the control rcom.

Groups of functionally interrelated displays, e.g., those representing plant

systems and corresponding subsystems, should be organized into
hierarchical sets with simple access from one display to arother. The
hierarchy of displays shall include a list (menu) of all the display sets

available, with numerically
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designated items. Menus shall be functionally organized into a single

multi-level system.

An operator input procedure shall be developed so that the operator is
prompted through all of the sequential steps for the input procedure. The
system shall provide feedback indicating the mode of system operation,
acknowledging operator actions, or indicating the action's outcome and
subsequent actions required. Correction of individual errors in the
inputted sequence shall not require re-entry of correctly entered data.
Error messages generated by the system shall inelude instruetions on

required corrective actions.
Displays most frequently requested shall be accessed by a group of
dedicated function keys. The function keyboard shall be laid out in the

format that corresponds to natural procedural sequence.

Process parameters that indicate an alarm state shall be represented by

conspicuous (blinking) alarm messages on corresponding displays.

Fhe alarm funetion display shall be updated to reflect most current alarm

status.

As new alarms are received, the previous messages shall be moved down
the screen. After filling the screen, the oldest messages shall be
removed, the information shall be fully retained, and the operator shall
be provided with the means to recall any alarm pagz.

The alarm message shall consist of the following:

Point identification
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English legend

An alpha symbol to denote the limit exceeded

The value of the alarm limit

The value of the variable

l'he operator shall be able to remove alarm messages after the point has

returned to normal.

The acknowledge key shall cause the blinking display to return to steady

state.

Provisions shall be made such that operation of any of the keys on the

main 2ontrol panels cannot cause loss of valid alarms.

Hard copy reflecting the history of the alarm messages shall be generated.

A structured menu of all interface funetions, with their brief
explanations, shall be available to the operator. Selectable menu items

shall be designated by numbers.

Chronological listing of event messages representing the change of state
of any of the inputs designated as sequence of events shall be available at

the operator's request, providing a minimum of 200 sequence of event
{ q I

points, with time resolution of the sequence of events not greater than

one millisecond.

All CRT displays shall be conveniently located and provide unobstructed
view for the operator at the normal work station. Maximum sereen fill
time shall be less than one second. Dynamic update time shall be as close

as possible to two seconds.
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0.2.1 SOFTWARE SECURITY
(Ref: NUREG-0700, See. 6.7.1.1)

\ccess to the process computer software and data base from the control room shall be

closely controlled. The following criteria shall apply to ensure software security:

465TW/0130W

Provisions shall be made to ensure that only authorized personnel have

access to the data base, programs, and other areas in software.

Preferred security method is keylock and password combination for
accessing different software levels along with other built=in security

deterrents.

Fhe plant data acquisition system shall be protected against overwriting
Its operating system software due to error or improper instruction in

unrelated software or due to unauthorized or inadvertent changes. One

copy of the current operating software shall be stored in a specially

designated remote location.

Certain data must be preserved through extended power outages. Power

backup should be provided for a minimum of two hours.

Any operator action which might result in permanent changes to the
existing data, or yield significant consequences to the computer system,
shall be executed only after explicit operator confirmation. The
confirmation shall not be a component of a routine command sequence

and shall present sufficient safeguard against inadvertent actions.




HOUSTON CONTROL ROOM

;lGHTING DESIGN REVIEW

WRCVECT POWER CO.

O 2d OPERATOR/COMPUTER DIALOGUE
(Ref: NUREG~0700, Seec. 6.7.12)

I'he following criteria shall apply for the operator/computer dialogue:

Command language utilized in the operator/computer interaction shall be
based on vocabulary and syntax suitable for use by the expected user

population.

Keywords the operator is required to input in the dialogue shall

approximate generally used words.

Abbreviations shall be used whenever practical to minimize the entry
length. Only standard abbreviations from the Abbreviations List in

Appendix L shall be used.

In any entry sequence, individual input words shall not have more than

seven characters.
Entry sequences shall be initially stored in the buffer area and displayed
for operator reviewing before being collectively inserted by special

command.

Provisions shall be made so that information about the mode of system

operation, currently processed file, and peripheral devices summary are

available upon request to indicate the status of the system and system

peripherals.
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APPENDIX P

GUIDELINES PERTAINING TO KEYBOARDS, FUNCTION CONTROLS
COMPUTER RESPONSE TIMES, AND ACCESS AIDS
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KEYBOARDS AND COMPUTER FUNCTION CONTROLS
(Ref. NUREG-0700, Sec. 6.7.1.4, 6.7.1.5)

l'he following criteria shall apply for the computer keyboards:
If alphanumeric keyboards are used they shall be of standard "QWERTY"
typewriter keyboard configuration. However, dedicated funetion
keyboards shall be the primary means of communication with the
computer by the control room operators at the main control boards.
o maximize the effectiveness of keyboards:
Key dimensions and separations shall be as indicated in Table P-1.

Keyboard shall have a slope between 15° and 25° from the horizontal.

Key displacement and resistance shall be as indicated in Table P-2.

Control room keyboards shall contain only those keys which are used by

the operators. A positive key activation feedback shall be provided to

the operator.
Data shall be displayed as it is being entered via the keyboard,

Function pushbuttons located on the control pancl shall be grouped

together.

Each function key shal! have a label identifying its function.
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lerms and abbreviations used on funection controls shall be consistent with

those designating the associated computer function.

Refer to Appendix Q for eriteria specific to CRT displays.

Refer to Appendix R for eriteria specific to printers.

P.2 MASTER CONTROLS AND CONTROL DEVICES

(Ref: NUREG-0700, Sec. 6.7.1.6)

lhe computer's controi devices shall conform to the following criteria:

Centrally located CRT controls shall have positive indication of what
CRTs are operated by them. At the same time, individual CRTs shall

have indication of whether they are under loeal or centrally located

conirol.

Control devices shall be operable from the locations designated for

operator/computer interaction.

Speed and accuracy of control devices shall be commensurate with the

functions to be served.

Location and design of controls shall allow the operator sufficient

freedom of movement.

COMPUTER RESPONSE TIME TO QUERIES

(Ref. NUREG-0700 See. 6.7.1.7)

[he computer system shull have response time for each type of query which does not

exceed the limits in Table P-3.
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P.4 ACCESS AIDS
(Ref: NUREG-0700, Sec. 6.7.1.8)

A complete set of documents necessary to accomplish all of the operator-computer
interface functions shall be available in the control room. Documents shall be in
hard-copy form and prepared from the point of view of the control room operator. The

set of documents shall include the following:

A. Manual for the computer system describing its operation and interface
procedures, including a functional diagram and location of status
information.

Addresses by which data displays can be called up by the operator shall be
cross-indexed by: Alphanumeric or numeric codes, program name,

system/subsystem identification and functional group identification.

Plant computer system restart log.
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TABLE P-1
" DIMENSIONS AND SEPARATIONS

Key Dimension Key Separation
(inches) (inches)
Minimum 0.385
Maximum 0.75

Preferred 0.5

TABLE P-2
KEY DISPLACEMENT/RESISTANCE RANGE

Displacement Resistance

(inches) (ounces)

Minimum 0,05

Maximum 0.25
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'ABLE P-3
MAXIMUM RZESPONSE TIME

Query Type Seconds

Control activation 0.1
System initialization 3.0
Request for given service
Simple
Complex
Loading ana feedback
Error feedback
Response to [D
Information on next procedure
Response to simple inquiry from list
Response to complex inquiry
Reguest for next page 0.5~]
Response to "execute problem"
Response to complex inquiry in graphie form
Response to graphic manipulation

Response to user intervention in automatie

process

When response time for a query exceeds three seconds, normal computer operation

be periodically confirmed by delay messages.
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APPENDIX Q

GUIDELINES SPECIFIC TO CRT DISPLAYS
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CRT DISPLAY CHARACTERISTICS
(Ref. NUREG-0700, Sec. 6.7.2.1)

Most contemporary process computer systems include one or more CRTs. These CRTs
comprise the prinecipal interface between computer output and control room operators. It

is therefore important that the characteristics of the CRT display optimize the

information transfer from the computer to the operator. The quality of the displayed

image must be consistent with operator needs. The following criteria shall be used to

ensure image quality:

Readability - All characters, both alphanumeric and graphice, shall be

easily readable by the operator under all control room lighting conditions.

Reflected Glare - CRT sereens shall be installed to minimize or eliminate

glare at normal operator viewing angles.

Sereen Luminance

Ambient illumination shall contribute no more than 25 percent to

sereen luminance.

When the CRT employs dark characters on a light background, the
sereen background luminance shall be between 23 foot-Lamberts

(minimum) and 46 foot-Lamberts (preferred).
When the CRT employs light characters on a dark background, the

character luminance shall be between 23 foot-Lamberts (minimum)

and 46 foot-Lamberts (preferred).
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D. Luminance Contrast

Contrast between the characters and the background shall be 15:1

(minimal) and 20:1 (preferred).

Geometric Distortion - No point on the CRT viewing area shall be
displaced by more than five percent of the picture height from its correct
position.

Resolution

Alphanumeric CRTs shall have a minimum of 20 resolution elements

per inch.

CRTs for displaying complex symbols and graphic detail shall have

a minimum of 100 resolution elements per inch.
Complex symbols whieh must be distinguished from other complex
shapes shall have a minimum of 10 resolution elements for the

longest diriensions of the symbol.

Alphanumeric characters shall have a minimum of 10 resolution

elements per character height.
Regeneration Rate

lhe regeneration rate for a particular CRT display shall be above the

eritical frequency at fusion so that the occurrence of disturbing flicker is

not perceptible.
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H. CRT Display Controls
Brightness, contrast and color shall be adjustable by the operator.
Adjustment controls shall conform to the appropriate criteria in
Section 6.2 for Controls, and Section 6.6 for Control-Display

Integration.

SYMBOLS AND CHARACTERS
(Ref. NUREG~-0700, Sec. 6.7.2.2)

Visual angles are the vertical angles subtended at the eye by a viewed object, symbol, or
character. This angle, expressed in minutes of are, decreases in proportion to the

operator's distance from the CRT. This distance varies considerably because of the

operator's movements within the control room. The human eye can distinguish symbols

and characters at visual angles of five minutes of arc under ideal conditions. However,
because operational environments are not ideal, more stringent criteria than the above

have to be applied. Following is a list of such criteria for seven CRT symbol/character

variables.

Symbol Size - A visual angle of least 20 minutes of are shall be used for

complex symbols that must be distinguished.

Alphanumerice Character Size

Alphanumeric character shall have a visual angie of not less than

9

2 minutes of arc at the required viewing distance.

Alphanumeric characters shall be upper case letters.
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C. Character Width-to-Height Ratio - The width-to-height ratio for

alphanumeric characters shall be between 3:5 and 1:1.

Stroke Width to Character Height FRatio - Stroke width to character

height ratio shall be between 3:5 to 1:10.

Graphics - Graphic lines shall contain a minimum of 50 resowtion
elements per inch to ensure the illusion of continuity among these
elements.

Character and Symbol Separation

Horizontal separation between characters or symbols shall be

between 10 percent and 65 percent of symbol height.

Separation shall not be less than 25 percent of character or symbol

height when any of the following degraded conditions are present:

Character or symbol width is less than 85 percent of height

Character or symbol luminance is less than 12 foot-Lamberts

Luminance contrast is less than 88 percent

CRT screen location is greater than 35° to either side of the

operator's straight ahead line-of-sight (LOS)

Visual angle subtended by symbol height is less than 15

minutes of are
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Visual angle subtended by character height is less than 12

minutes of arc
G. Character Style (Font)

Simple character fonts shall be used (no serifs, variable stroke

widths, slanting, etc.).

When dot-matrix characters are used, 7x9 dot-matrix shall be used

in preference to 5x7 dot-matrix.
Character styles such as Lineoln/Mitre or Leroy shall be used.

OPERATOR - DISPLAY RELATIONSHIP
(Ref. NUREG-0700, Section 6.7.2.3)

CRTs may be either (1) fixed position mounted in a seated operator console; (2) fixed

position mounted in a vertical standup panel; or (3) rotatable or moveable mounted on a

stand or desktop. The following eriteria will be considered regardless of the type of CRT

installation and applied as necessary.

A. Viewing distance shall be at least 18 inches.

'he minimum angle between the operator's actual line-of-sight (LOS) as
measured from the operator's normal work loecation when viewing a
display and the plane of the display screen shall be 45° or greater, in

either the horizontal or vertical direction.
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C. Scereen Location, Sested Oy eratois

l. CRT displays requiring frequént or continuous monitoring, or which

display critical (e.g. alarm) ini¢smatior, shall be located within the

following its as measured from the normal operator work station:

Horizontal Limits - N¢t more than 35° to eithe? side of the

operator's straight-aheac LOS

Vertical Limits - Not more than 20° . = and 40° below the

operator's horizontal 1,LOC

2. CRTs not requiring frequent or continuo: s ionitoring, and which do
not display critical {e.7. alar™) informatior, shall be located within
the following limits as measured from normal work stations

perm..tting full head and eye roieiion:

Horizontal Lixiils ~ Not mope thair 95° to either side of the

operator's struight-ahead LOS

Vertical Limits - Nol maore theu 70° ghove and 30° below the

operator's horiconcel LOS

D. Screen Location, Standing Operators

CRT displays requiring frequent or continuous menitoring, or which
display critical (e.g. alarm) informalion. shall be ic~ated within the
following limits as measured from ror nal operatir work locations in

the control room:

Horizontal Lim ts - Not more than 35° to either side of the

operator's s‘re.ght ahenad .08
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Vertical Limits - Not more than 35° above and 25° below the

operator's horizontal LOS

CRTs not requiring frequent or continuous monitoring, and which do
not display critical (e.g. alarm) information, shall be located within
the following limits as measured from normal work locations in the

control room permitting full head and eye rotation:

Horizontal Limits - Not more than 95° to either side of the

operator's straight ahead LOS

Vertical Limits - Not more than 85° above and 90° below the

operator's horizontal LOS

When CRTs are mounted in consoles, the console configuration,

dimensions, and type of use shall conform to the criteria that apply to

work station design. These criteria are given in Appendix A.

All data and messages shall be within the unobstructed view of an

operator at the normal work station.

DATA PRESENTATION FORMAT
(Ref. NUREG-0700, Section 6.7.2.4)

Fhe forma* used in presenting CRT data shall correspond to the following criteria:

Usability of Data

Data shali be presented in a readily usable format.
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2. Operators shall not be required to transpose, compute, interpolate,
or mentally translate displayed data into other numerieal units or

bases.

[llustrations shall be used whenever possible to supplement text.

Character Grouping
Characters shall be grouped in blocks of three to four whe: five or
more digits and/or non-t:xt alphanumerics are displeyed, and no

natural organization ex(sts.

Groups should be separated oy & minimum of one blank character
space.

Elements in a data field should be displayed in logical order (e.g.

chronological)
Presentations of Identical Data

The manner of presentation of identical data should be based on the

uses to which the data will be put by the operator.

Within the limits of 1. above, identical data in difierent

presentations shall be displayed in a consistent, standardized manner.

Menu Designators

Numbers shall be used as designators when listing selectable items
unless confusion is created because of other numbers comprising the

designated items in which case, alphabetie characters may be used.
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2. Numerical designators shall start with the number "1" or "101" (not

zero).

If used, alphabetic designators shall start with the letter "A",

Lists shall be vertically aligned and left-justified.

Indentation shall be used for subclassifications.

lables and Graphs - Quantitative data to be scanned and compared shall

be presented in either tabular or graphic form.

Hyphenation - Hyphenation will be minimized.

Alignment

When presented in tabular form, alphanumeric data shall be

left-justified.

When presented in tabular form, numeric data shall be

right-justified with decimal points aligned.

Periods shall be placed after item selection designators and at the end of

a sentence.
The following standardized fields will be used:
Telephone Number: (914) 555-1212

Time: HH:MM:SS, HH:MM, MM:SS:(.S)
Date: MM:DD:YY
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M. Data Group Labeling

Descriptive titles shall be used for each individual data group or

message.

Unique characteristics of the content of the data group or message

shall be reflected in the selection of labels.

Labels shall be located in a consistent manner either above or to the left

of the data group or message they describe.
Labels shall be horizontally (not vertically) oriented.

Label Highlighting

Labels shall be highlighted or otherwise accentuated to facilitate

operator scanning and recognition.

The technique used to highlight labels shall be easily distinguished

from that used to highlight emergency and other critical messages.

When presenting a list of operation options, the label shall reflect the

question or choices being posed to the operator.

SCREEN LAYOUT AND STRUCTURING

(Ref. NUREG-0700, Section 6.7.2.5)

Sereen layouts and data structure presented on CRTs shall minimize the probability of

operator error. The following criteria shall be used to achieve this goal:
Displayed data shall be organized in a logical, consistent manner and shall

reflect some obvious and inherent quality of the data groups (e.g.

hierarchical, sequential, or mimie).
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B. Consistent physical locations shall be used for specific data groups.

Organization and separation of information subgroups shall be made
apparent through the use of blank spaces, lines, or some other form of

visible demarcation.

Lists of options shall be organized according to the probability of

selection of each item (high probability items presented first).

Non-option lists of equal probability options shall be presented in

alphabetical or numerical order.

At least one blank line shall be used to separate paragraphs in continuous

text.

At least one blank space shall be used to separate selection designators

from texi designators.

When multiple pages are used to present data, each page shall display

both page number and total number of pages.

Items contained in a numbered list and described on "continue" pages

shall be numbered relative to the first number on the first page of the list.
Operator instructions shall precede the list of options.
Urgent messages requiring immediate operator response shall be:

Highlighted to attract attention

Displayed in the same location
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L. In systems where selection is made by use of a cursor, formats shall be

organized to minimize positioning movements of the cursor.

F'he amount of information-bearing activated screen area shall not
exceed 25% of the total screen area (exeluding demarcation lines used to

separate data groups).

[renc plot scales shall be consistent with the intended functional use of
the data .

MESSAGES
(Ref. NUREG-0700, Section 6.7.2.6)

Messages (whether prompts, error messages, or systems feedback) shall conform to the

following criteria:

Messages shall be concise and provide information required to complete a

specific action or decision sequence.

Information contained in messages shall be necessary, complete, and

readily usable.

Prompts shall be used when the operator may need direction o guidance

to initiate or complete an action or sequence of actions.

Prompts shall ecntain elear and specific cues and instructions which are

relevant to the action to be taken.

Directions shall be in the sequence to be usad by the operator.
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F. Error messages shall be included for any error or invalid input.

Error messages shall contain instructions regarding required corrective

action.

Capability shall be provided for individual error correction without

affecting adjacent valid entries

When system status changes, feedback messages shall convey this

information to the operator.

When a displayed item is selected as an option or input to a system, the
item shall te highlighted, or otherwise positively identified, to indicate

acknowledgment by the system.

When system functioning requir2s the operator to standby, such as when
the computer is searching for requested data, periodic feedback shall be

provided the operator to indicate normal system operation and the reason

for delay.

When a process or sequence is completed by the system, positive

indication shall be provided concerning the outcome of the process and

requirements for subsequent operator actions.

GRAPHIC CODING AND HIGHLIGHTING

(Ref. NUREG~07v0, Section 6.7.2.7)

I'he following criteria shall be «pplied:

Highlighting shall be used to attract attention to displayed data that are

important to actions and decisions.
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B. Consistent Approach

Highlighting methods shall be consistent among applications.

Highlighting methods shall be different for normal and abnormal

conditions.

When contrast enhancement is used for highlighting, not more than two
(preferable) or three (maximum) brightness levels shall be used in a single

presentation.

Blinking of a symbol or message shall be used for emergency (or other

critical) conditions only.

Blink Rates

No more than two blink rates shall be used.

For a single blink rate, the rate shall be two to three blinks per

second with a minimum of 50 msee "on" time between blinks.

When two blink rates are used, the fast blink shall approximate four
per second and the slow rate shall approximate one per second. The
on/off ratio shall approximate 50%, and the higher rate shall apply

to the most critical irformation.

Image reversal (e.g., dark characters on a light background) shall be used
primarily for dense data fields, such as a word or phrase in a paragraph of

text, or a set of characters in a table of data.
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G. Graphic coding (e.g., boxes, symbols, underlining) shall be used to present
standard qualitative information or to draw attention to a particular
portion of the dispiay.

Graphic codes shall have the same meaning in all applications.

When geometric shape (symbol) coding is used, the symbols shall vary

widely in shape.
Number of Symbols

l. The number of basic symbols used for ecoding shall not exceed the
operator's ability to discriminate among them. This will range from

6~20 symbols, depending on the display conditions.

Other highlighting and graphic techniques (e.g., color) shall be used

as needed to display different states or qualities of a basie symbol.
Use of Color

F'he following eriteria shall be applied to the usc of eoior for CRT display

presentations:

is CRT colors shall be consistent in use and meaning with all other

color codes in the control room.

Once colors are assigned a specific use or meaning, no other color

shall be used for the same purpose.
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L. Color Meanings - Where possible, color meanings shall equate with the
commonly understood meanings of those colors. Following are the
specific meanings for three colors - red, green, an- yellow/amber.
However, other meanings of these colors, which are commonly understood

for control room use, are also acceptable.

Red - Unsafe, danger, immediate action required, or -critical

parameter value out of tolerance.

Green - Safe, no action required, or parameter value is within

tolerance.

Yellow/amber - Hazard, potentially unsafe, caution, attention,

marginal parameter value exists.
Red-Green Combinations

Whenever possible, red and green colors shall not be used in

combination.
Use of red symbols on a green background shall be avoided.

MULTIPLE-PAGE CONSIDERATIONS
(Ref. NUREG=0700, SEction 6.7.2.8)

When it is necessary to include muitiple pages, or when serolling, panning, and zooming of

a single page is anticipated, the following eriteria will be applied:

All data relevant to a specific operator entry shall be displayed on a

single page, and requirements for operator me.norv shall be minimized.,
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B. Location References

When serolli~¢ or panning is required, location references shall be

provided in tl.c viewable portion of the frame.

Sectional coordinates shall Ye used when large schematies must be

panned or magnified.

A capability shall exist for controlling the amount, format, and

complexity of information displayed by the system.

If the message is a variable option iist, common elements shall maintain

their physical relationship to other recurring elements.
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APPENDIX R

PRINTERS GUIDELINES
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R. CHARACTERISTICS
(Ref. NUREG=-0700, Section 6.7.3.1)

['he following criteria apply to the use of printers:

Printer Applications

Printers shall be part of the process computer system and be located

in the primary operating area.

Control room printers shall provide the capability to record alarm

data, trend data, and plant status data.

Display Copies

The capability shall exist to print any page appearing on the CRT.

If the print request is to be executed on a device remote to the

operator, a confirmation (or denial) message shall be displayed.

Printed information shall be in a directly usable form with minimal

requirements for decoding, transposing, and interpolating.

Printing speed shall be adequate to avoid more than one minute backlog

of trend, alarm, and critical status information.
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E. Printer Operation - Paper, ribbons, and ink (if used) shall be consistent

with the following:
ks Hard-finish matte paper shall be used.

Instructions for routine maintenance (e.g. paper, ribbon reload) shall

be attached to the printer.

When the printer is temporarily down, data whiech would normally be

printed shall not be lost.

A takeup device for printed material shall be provided. This device

shall require minimal operator attention.
Printers shall be plug-compatible and interchangeable.

Copy Accessibility

An operator shall always be able to read the most recently printed

line.

Printed material shall have a contrast ratio sufficient to ensure

easy reading.

It shall be possible to annotate the print copy while it is still in the

machine.

Recorded matter shall not be obscured, masked, or otherwise hidden

in a manner which prevents direct reading of the material.

4660W/0130W




HOUSTON CONTROL ROOM

:IGHTWG DESIGN REVIEW

POWER CO.

ALARM MESSAGES
(Ref. NUREG-0700, Section 6.7.3.2)

I'he following eriteria shall be applied to alarm messages:

Alarm Records

A printer shall be provided for recording alarm messages.

All annunciator alarms shall be recorded.

nessages shall be recorded in their sequence of oceurrence.

perator request, printouts by alarm group (e.g., system, subsystem,

ponent) shall be provided.

sages shall be readily distinguishable from other messages.

Alarm messages shall provide rapid identification of the nature of the

ilarm.

r in alarm message should:

‘learly relate to the specific annunciator tile that illuminated, if

such a relationship exists.

Contain at least that information presented in the annunciator tile.

Provide additional specifie data,

4660W/0130W




HOUSTON CONTROL ROOM

:ncnnnc DESIGN REVIEW

POWER CO.

GRAPH AND TABLE REQUIREMENTS
(Ref. NUREG-0700, Section 6.7.3.3)

When printers are used to record/present tabular data, criteria applicable to CRTs shall

be used,

If decisions are predicated on the shape of the function, a graph shall be
b

used.

If interpolation is necessary, line graphs are preferable to bar graphs and

tables.

l'ables

l'ables shall be simple, concise, and readable.

When table columns are long, numbers shall be separated into

groups by providing a space between groups of five lines.

When columns are not separated by vertical lines, the columns shall

bDe separated by at least two character widths.

4660W/0130W
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;IGHTING DESIGN REVIEW
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APPENDIX C
REVIEW CHECKLISTS
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" ESIGN
HECKL!
TITLE ) 0 . NO REFERENCE

03 ANNUNCIATORS ! 4 1

RITERION TITLE ANNUNCIATOR AUDITORY ALERT-LOCATION F ALARM RITERION NO
HORN AND CHIME ARE LOCATED ON THE CONTRL PANELS SO THAT THeE
ALARM AN BE DETERMINED BY THE DIRECTION OF THE SOUND
«HUMAN ERROR CATEGORY NO
DELAY IN ITDENTIF ING ALARM
*DESCRIPTION OF OF ERVATION
ES FOR | ONE DC BUZZER

'
SPECIFICAT"UN PROVID

*DESIGN REVI“wW TEAM RECOMMENDED ACTION PRIORITY
ou36 P OVIDE ANNUCIATOR HORN FOR EACH PANEI

*PRLUJECT REVIEW TEAM DISPOSITION
0122 PROVIDE ANNUNCIATOR HORN FOR OPERATING AREA PANELS 1,2 ,3,PANELS
4485 PANELS 6; PANELS 7.8.9.810, AND RECORDER & HVAC PANE!

*REMARKS

*MANAGEMENT REVIEW TEAM DISPOSITION ACCEPT?

*REMARKS

NO DEVICE DEVICE CODE DEVICE TYPE

1 N1OO - XXXXX 00-ADO-206 ANNUNCIATORS




03 ANNUNCIATORS

¢sCRITERION TITLE ANNUNCIATOR-PRIORITIZATIC
FOR COMPUTER DISPLAYS

THERE SHALL BE THREE PRIORITY LEVELS

*HUMAN ERROR

FAILURE TO IMMEDIATELY RECOGNIZE URGENCY OF ALARM

DELAY IN IDENTIFYING ALARM

*DESCRIPTION OF OBSERVATION

THERE 1S NO PRIORITY OF THE COMPUTER ALARMS

*DESIGN REVIEW TEAM RECOMMENDED ACTION

0037 PROVIDE PRIORITY CODING OF ANNUCIATOR SYSTEM

*PROJECT REVIEW TEAM DISPOSITION

0124 PROVIDE PRIORITY CODING OF ANNUNCIATOR SYSTEM OF WITHIN

CAPABILITY OF THE COMPUTER SYSTEM
0091 CHANGE CATEGORY NO e o

*REMARKS

*MANAGEMENT REVIEW TEAM DISPOSITION

*REMARKS

NO DEVICE TAG NO DEVICE CODE

ssams = SESSETSSAAE === SEENT SIS

DEVICE TYPE

s=== FEYTTE L

1 N1OO - XX XXX XX XX 00-A00-206 A INCIATORS

THE

CRITERION NO

CATEGORY

PRIORITY

NO




JUTH TEXAS M EAR PRD T ( 14926
. WM DESIGN RFVIEW REPORI OTAL DATA BASE

v RY RV <TE

MO REFERENCE

*SHT CHECKLIS
« NO NO
.

O518 O3 ANNUNCTIATORS 8.4

*CRITERION TITLE ANNUNCIATOR-FIRST Our
SOME METHOD IS PROVIDED TO DETERMINE wWHICH

*HUMAN ERROR
DELAY IN IDENTIFYING ALARM

*DESCRIPTION OF OBSERVATION
A FUNCTION TO DETERMINE WHICH UNIT TRIP REACTOR OR TURBINE
OCCURRED FIRST IS NOT INCLUDED IN THE SPECIFICATION OF THE
ANNUNCIATOR SYSTEMmM

*DESIGN REVIEW TEAM RECOMMENDED ACTION
0062 ADD FIRST OQUT TO ANNUCIATOR SYSTEM

*PROJECT REVIEW TEAM DISPOSITION
0125 ADD FIRST OUT TO ANNUNCIATOR SYSTEM

*MANAGEMENT REVIEW TEAM DISPOSITION

*REMARKS

DEVICE TAG NO

STASTRETEE

1 N1IQO - XXXXX XXX

ALARM

CRITERION NO

CATEGORY NO

PRIORI VY

ACCEPT? YES




I ANNUNCIATORS

ALARM OND I TIONS MALL BE COMBINED INTO MULTIPLE INPUT WINDOWS WHERE
MULTI-INPUT ALARMS SUMMARIZE SINGLE INPUT ANNUNCIATORS OR WHE RE THE
OPERATOR RESPONSE WOULD BE THE SAME FOR Al

CRITERION TITLE ANNUNCIATOR-ALARM COMB INAT IONS

*HUMAN ERROR
DELAY IN OBTAINING NEEDED INFORMATION
FAILURE TO IMMEDIATELY RECOGNIZE URGENCY OF ALARM

*DESCRIPTION OF OBSERVATION
ALARM WNODITIONS ARE NOT COMBINED INTO MULTIPLE INPUT WINDOWS
*DESIGN REVIEW TEAM RECOMMENDED ACTION
0063 OMBINE THE SAME ALARM CONDITIONS INTO MULTIPLE INPUT TILES
AND USE THE COMPUTER TO SUFPLY ALARM DETAILS OR ADD STATUS
INDICATION ON THE ONTROL PANEL

*PROJECT REVIEW TEAM DISPOSITION
0063 COMBINE THE SAME ALARM CONDITIONS INTO MULTIPLE INPUT TILES
AND USE THE COMPUTER TO SUPPLY ALARM DETAILS OR ADD STATUS
INDICATICTN ON THE CONTRO'. PANEL

*REMARKS

*MANAGEMENT REVIEW TEAM DISPOSITION

*REMARKS

DEVICE TAG NO DEVICE (

NIOT - XXXXX 00 15M Q0
NI1OT-XXXXX 0002™ 00 206 ANNUNCIATORS
N102 - XXXXX 00 13M 00 27 -206 ANNUNCIATORS

THE

CRITERION

ATEGORY

NO

NO




-

et

o

INNINNY
INNNNY
INNINNY
INTINNY
INTINNY
INIINNY
v-s 4-} v
INMININY
INNININY
NMNNY




M TEXAS M

ONTROL ROOM ESIGN REVIEW REPORT 3 { ! ! S BT MRS 5 AR

LK KLIST o

N( TITLE NC
I ANNUNCIATORS

ION TITLE ANNUNCIATOR -ALARM COMBINATIONS RITERION N
TAILED INFORMATION ON COMBINATION ALARM I
IVEN ALARM DISPLAYS AND ON THE ALARM LOG

*sHUMAN ERROR ATEGORY NO
FAILURE TO GIVE PROMPY ATTENTION TO PLANT I
DELAY IN OBTAINING NEEDED INFORMATION

+*DESCRIPTION OF OBSERVATION
CHERE ARE ONLY 150 OuTPuT FROM ANNUNCIATION WHICH AN GO
FROM MULTIPLE INPUT ALARMS AVAILABLE IN THE COMPUTER

*DESIGN REVIEW TEAM RECOMMENDED ACTION PRIORITY
Y064 - EXPAND THE NUMBER OF ANNUCIATOR OUTPUTS WHICH CAN GO TO THE
OMPUTER

*PROJECT REVIEW TEAM DISPOSITION
0064 EXPAND THE NUMBER OF ANNUCIATOR OUTPUTS WwHICH CAN GO TO THE
COMPUTER
093 CHANGE CATEGORY NUMBER TO (

*REMARKS

IMPLEMENT ONLY IN CONJUNCTION WITH ANNUNC IATOR DESIGN CHANGES TO
MINIMIZE FIELD CABLING IMPLEMENT ONLY FOR MULTIPLE INPUTS

EMENT REVIEW TEAM - DISPOSITION ACCEPT?: YES NO

*REMARKS

NO DEVIC TAG NO CODE DEVI(

N10O - X X XXX KXXX 00 -A00-206 ANNUNCIATORS




3 ANNUN

*CRITERION T1I PERATOR INTERFACE
RITERION 1| ! AVAILABLE FOR THE
ANNUNCIATOR T ARE ORGANIZED

*HUMAN [RROR
DELAY IN JIDENTIFYING ALARM
FAILURE TO IMMEDIATELY RECOGNIZE URGENCY OF

ION OF OBSERVATION
TONALLY RELATED ANNUNCIATO
ENT AROUPED

REVIEW EAM RECOMMENDED A(

!
REPOSITION ANNUCIATORS

*PROJECT REVIEW TEAM DISPOSITION

0128 i3 PART OF THE ANNUNCIATOR STUDY REPOSITION ANNUNCIATORS CONCURRENT

WITH PANEL MIDIFICATION

*REMARKS

*MANAGEMENT REVIEW TEAM

DEVICE TAG NO DEVICE CODE DEVICE TYPE

NI1OT - XXXXX 00 15m Ot . ANNUNCIATORS
NIOT-XXXXX 0002™ o1 C ANNUNCIATORS
N1O2 - XXXXX 00 13M )2 J ANNUNCIATORS
N102 - XXXXX - -0002™ 02 ANNUNCIATORS
N1O3 - XXXXX Q002AM ) ANNUNCIATORS
N103 - XXX XX 0002M ANNUNCIATORS

PRIORITY




NINNY




RITERION TITLE ANNUNC IATOR -PLANT IMPUTE
AN ADEQUATE NUMBER OF ALARM DISPLA .
BOARDS AROUND THE CONTRO R00

*HUMAN ERROR
DELAY IN OBTAINING NEEDED INFORMATION

*DESCRIPTION OF OBSERVATION
ONLY 3 RT ARE MOUNTED ON THE VERTICAL BOARDS THIS IN INSUFFICIENT
MAVE AN ALARM DISPLAY DEVICE REASONABLY NEAR ALL PARTS OF THE BOARD
*DESIGN REVIEW TEAM RECOMMENDED ACTION PRIORITY
0098 DEVELOP COORDINATED SCHEME FOR ALARMS OR ANNUNCIATOR TILE
DISPLAY

REVIEW TEAM DISPOSITION
DESIGNATE EXISTING ALARM CRT FOR ANEL 7 AND ONE FOR PANEL 4-5 AREA
CONSIDER PROVIDING ERF DISPLAYS FOR ESF ANNUNCIATION ON PANELS 1-3

HANGE ATEGORY NUMBER TO

*REMARKS

*MANAGEMENT REVIEW TEAM

DEVICE TAG JEVICE CODE DEVICE TYPE

BO2-213 CRT'S
0006M 5-D02-213 CRY
0007T™ BO2-213 CRIT 'S
00 10M )4-B02-213 CRT




549 ANNUNCIAT
«CRITERION TITLE ANNUNCIATOR -FUNCT IONAIL RITERIA FOR EQUIPMENT
-

IHME MAXIMUM NUMBER OF TILES PER ANNUNCIATOR WINDOW BOX I°f 3

*HUMAN ERROR
DELAY IN IDENTIFYING LARM
FAILURE 17 sIVE PROMF ATTENTION 7 PLANT

*DESCRIPTION OF OBSERVATION
ANNUNCIATOR WINDOW BOXES HAVE UP TO 96 ALARM WINDOWS

*DESIGN REVIEW TEAM RECOMMENDED ACTION
103 DECREASE THE NUMBER OF ANNUNCIATOR TILES PE

REVIEW TEAM DISPOSITION

DECREASE THE NUMBER OF ANNUNCIATOR TI_ES PER ANNUNCIATOR BOX

*REMARKS

*MANAGEMENT REVIEW TEAM

sREMARKS®

NOC DEVICE CODE DEVICE TYPE
00 15m 0 A28 206 ANNUNCIATORS
OO 2M A12-206 ANNUNCIATORS
00 13 2-A27-206 ANNUNCIATORS
0002m A10-206 ANNUNCIATORS
0002A 03-A20 206 ANNUNCIATORS
O002A 3-A08-206 ANNUNCIATORS
YWOOYA 04 -A17-206 ANNUNCIATORS
0002A )5 -A25-206 ANNUNCIATORS
0009A 0% -A07-206 ANNUNCIATORS

CRITERION NO

PRIORITY




- AR A e




I
INTERPRETATION OF ISPLAYE
AY IN IDENTIFYING ALARM

RIPTION OF OBSERVATION
INTENT JF EGEND ON MANY
BOXES ARE AFFECTE!

€S

*DESIGN REVIEW EAM RECOMMENLDED A PRIURITY
0104 REWORD LEGENDS TO ADORESS

«PROJECT REVIEW TEAM DISPOSITION
136 . REWORD LEGENDS TO ADDRESS
STUDY

ANNUNCIATOR

*REMARKS

*MANAGEMENT REVIEW TEAM DISPOSITION

*REMARKS

DEVICE TAG NO

DEVICE CODE DEVICE TYPE

z SEETIRTTEE == s === za= ==

f N1O1 XXXX - -015M 00-A28-206 ANNUNCIATORS
2 NIOY XXXX - -002M 00 A12-206 ANNUNCIATORS
3 NIO2-XXXXX--0O13M 00-A27-206 ANNUNCIATORS
4 N102 XXXX -~ -002™ 00-A10-206 ANNUNCIATORS
S N103 XX XX O02AM QO-A20-206 ANNUNCIATORS
6 N103 XXXX - ~002M 00-A0B-206 ANNUNCIATORS
7 N104 X AX o0O9m 00-A17-206 ANNUNCIATORS




INTINN Y
INCINNY
INCINNY
NNINNY
INCINY
NONNY

WEOO
NEOO
L
RSO0
NEOO
NBOO

OLIN £}
BOIN 2}
LOIN 1}
SOIN O}
GOIN 6
GOIN 8




SOUTH TEXAS NUCLEAR PR )i F. 1 14926
. ONTROL ROOM DESIGN REVIEW REPORIT 3 TOTAL DATA BASE
«SMT CK CHECKLIST PN _CRT RV STF
T

* NO NO Il

E NO 0. NO REFEREN

0514 O3 ANNUNCIATORS

*CRITERION TITLE ANNUNCIATOR -CONTROL ARRANGEMENT RITERION NO
THE ANNUNCIATOR RESPONSE CONTROLS SHALL BE CODED IN S
RECOGNITION

*HUMAN ERROR
DELAY IN LOCATING/IDENTIFYING CONTROL(S)

*DESCRIPTION OF DEBSERVATION
ANNUNCIATOR CONTROLS ARE NOT COODED FOR EASY RECOGNITION

*DESIGN REVIEW TEAM RECOMMENDED ACTION
0039 HIGHLIGHT ANNUCIATOR CONTROLS FOR EASY RECOGNITION

*PROJECT REVIEW TEAM DISPOSITION
0123 HIGHLIGHT ANNUNCIATOR ONTROLS FOR EASY RECOGNITION BY ENMANCEMENT

*REMARKS

*MANAGEMENT REVIEW TEAM DISPOSITION ACCEPT?

*REMARKS

DEVICE TAG NO DEVICE CODE DEVICE TYPE

‘T2 szm® T T PSSR EERRES

XXXXX--0t32S 00-D14-307 PUSHBUTTON (NOM-LEGEND )
XXXXX--0133S 00-D15-307 PUSHBUTTON (NO. -LEGEND)
XXXXX--0134S 00-D16-307 PUSHBUTTON (NON-LEGEND )
XXXXX--0135S 00-"17-307 PUSHBUTTON (NON-LEGEND )
XXXXX~-0118S 00-D16-307 PUSHBUTTON (NON-LEGEND)
XXXXX~--01195 00-D17-307 PUSHBUTTON (NON-LEGEND )
XXXXX--01205 00-D18-307 PUSHBUTTON {NON-LEGEND )
XXXXX--0V21S5 00-D19-307 PUSHBUTTON (NON-LEGEND )
NI1O3-XXXXX - - D106S 00-D15-307 PUSHBUTTON (NON-LEGEND )

CODLAPNBWN = &




(ON393
(ON39 I
(ON3D3
(ON3D3I
(ON3OIT
(oN3D3
(ON3OD3
(ON3D3)
(ON3ODI
(ON3D I
(ON3D3
(ON3D)
(ON3D I
(ON3OI
(ON3O I
(ON3DI

NON)
NON)
NON)
NON)
NON )
NON )
NON)
NON )
NON )
NON)
NON )
NON )
NON )
NON )
NON )
NON )

JTAYTIVAY ION

(N3O
(ON3IDI
({ON3OI
({ON3OI
(ON3 I
L EGER

NON )
NON )
NON)
NON )
NON )
NON )

NO L LNBHSNd
NOLLNBMSNd
NO 1 1NBHSNd
NO L LIN8aHsSNd
NO L LINBHSNd
NOLINBHSNd
NO L LNEHSNd
NO L LN8HSNd
NOLLNEHSNd
NOLIN8BHSNd
NOL LNBHSNd
NOLiINEHSNd
NO L LINBHSNd
NOL I1NSHSNd
NO L 1NEHSNd
NO L LNBMSNd
3idAl 3D1A30
NO L LNBHSNd
NO L LNBMSNA
NO L INBHMSNd
NO L LNBHSN4
NO L 1N8HSNd
NO L 1NEMSNd

S6800
SyBOO
SEBOO
STHOO
SELOO
STLOO
SHLOO
SOLOO
SSE0O
SCEOO
SYEOO
SEEOO
SLS00
$9500
, 600
S»S00
S8800
SL800
$9800
$S800
S6010
S80

SLOLO

OLIN
OLIN
OLIN
OLIN
BOIN
SOIN
BOIN
BOIN
SOIN
S0IN
90IN
90IN
GOIN
SOIN
SOIN
SOIN
POIN
yOIN
YOIN
yOIN
EOIN
EOIN
EOIN




WTH TEXAS N
. CONTROL ROOM DESIGN REVIEW REPORT
= SHT CK HECKLISY
« NO NO TITLE
* .

)3 ANNUNCIATORS

*CRITERION TITLE ANNUNCIATOR-PRIORITIZATION
THERE ARE TWO PRIORITY LEVELS FOR ANNUNCIATOR WINDOW

*HUMAN ERROR
FAILURE TO IMMEDIATELY RECOGNIZE URGENCY OF ALARM
DELAY IN IDENTIFYING ALARM

*DESCRIPTION OF OBSERVATION
THERE IS NO PRIORITIZATION OF ANNUNCATION TILES

*DESIGN REVIEW TEAM RECOMMENDED ACTION
0037 PROVIDE PRIORITY CODING OF ANNUCIATOR SYSTEM

*PROJECT REVIEW TEAM DISPOSITION
0037 PROVIDE PRIORITY CODING CF ANNUCIATOR SYSTEM

*REMARKS

*MANAGEMENT REVIEW DISPOSITION

*REMARKS

DEVICE TAG DEVICE COOE DEVICE TYPE

f RNIOO-XXXXX 00-ADO-206 ANNUNCIATORS




. CONTROL ROOM DESIiGN REVIEW REPORT ™
«SHIT CK CHECKLISY

« NO TITLE

z sses

0522 03 ANUNCIATORS

*CRITERION TITLE ALARM |
THE CAPABILITY TO RETL
OF A PUSH BUTTON EXIS

*HUMAN ERROR
FAILURE 70 QUICKLY OB

DELAY IN OBTAINING NEEDED

T TEXAS

IST PAGING
IRN 70 THE
rs

EAR PROJE
TA

PN . CRT RV

NO NO . NO

)31 B 4

TAIN INFORMATION ON LATES

*DESCRIPTION OF OBSERVATION

PAGING PUSHBUTTONS MOVE ONE PAGE AT

*DESIGN REVIEW TEAM RECOMMENDED ACT

0065 : PROVIDE THE CAPAB
BY A SINGLE DEPRES

SION OF

1

INFORMATION

B I ME

ION

TA BASE

REFERENCE

13

ALARMS

ILITY TO RETURN TO THE LATEST

*PROJECT REVIEW TEAM CISPOSITION

0126: IMPLEMENT WITHIN
ERF COMPUTER

CAPABILITY

0091 CHANGE CATEGORY NO TO D

*REMARKS

*MANAGEMENT REVIEW TEAM

*REMARKS

NO DEVICE TAG NO D

PESESS SEEITISTLTTTNSS

1 N10O- XXX XX XXX

DISPOSITION

EVICE CODE

A PUSHBUTTON

EXISTING COMPUTER

DEVICE

TYPE

INCORPORATE

DEPRESSION

RITERION NO

CATEGORY NO

CCEPT? YES




SOUTH TEXAS NUCLEAR PROJE
ONTROL ROOM DESIGN REVIEW REPORT 3 TOTAL
CK CHECKLIST PN._CRT RV STP

TITLE MO NO . NO REFERENCE

03 ANNUNCIATORS 00 038

CRITERION TITLE ANNUNCIATOR-OPERATOR INTERFACE -MAIN ANNUNCIATORS
PANELS OF ANNUNCIATOR WINDOWS ARRANGED AS MATRICES CF VISUAL ALARM TILES,
ARE LOCATED JUST ABOVE THE RELATED CONTROLS AND DISPLA(S AT A HEIGHT WHERE
THEY CAN BE EASILY OBSERVED AND READ BY AN OPERATOR

*HUMAN ERROR
DELAY IN READING THE DISPLAY(S)
DELAY IN ACTIVATING CONTROLI(S)

*DESCRIPTION OF OBSERVATION
RCP TILES ON 1LBOOSA SHOULD BE LOCATED ON CPOO4 CONDENSER TILES ON
1LBOOT7 SHOULD BE LOCATED ON 7008, CPOOS

*DESIGN REVIEW TEAM RECOMMENDED ACTION
0018  REPOSITION ANNUCIATORS

*PROJECT REVIEW TEAM DISPOSITION
0018: REPOSITION ANNUCIATORS
0127: CHANGE CATEFORY NUMBER TO 8

*REMARKS

*MANAGEMINT REVIEW TEAM DIiSPOSITION

*REMARKS

DEVICE TAG NO DEVICE CODE DEVICE TYPE

SeNSESTTSDES EaEsSaIRSSES BESSSSRSEREE

1 N105-XXXXX - ~0009M 00-AQ7-206 ANNUNCIATORS
2 N107 - XXXXX - ~-0008M 00-A13-206 ANNUNCIATORS

RITERION NO

CATEGORY

PRIORITY

ACCEPT?

ACCEPT?

NO

YES

YES




SOUTH TEXAS NUCLEAR PROJECT ( 1492¢

TOTAL DATA BaA

. CONTROL ROOM DESIGN REVIEW REPORT 3

CKLIST PN CRT RV ST#

NO . NO _NO REFERENCE

“SHT K CHE
*« NO .NO TITLE
0774 03 ANNUNCIATORS 00 041 8.6 11
*CRITERION TITLE ANNUNCIATOR VISUAL TILE READABILITY-DISTANCE CRITERION NO
LETTER HEIGHT SHOULD SUBTEND A MINIMUM VISUAL ANGLE OF 1S MINUTES OoRrR 004 X
VIEWING DISTANCE OR PREFERRED VISUAL ANGLE OF 20 MINUTES OR .006x VIEWING
DISTANCE
*HUMAN ERROR CATEGORY NO
MISREAD THE DISPLAY(S)
DELAY IN READING THE DISPLAY(S)

*DESCRIPTION OF OBSERVATION
LETTER HEIGHT DOES NOT SUBTEND A VISUAL ANGLE OF 20 MINUTES OR .006X

VIEWING DISTANCE ALL TILES CAN NOT BE READ FROM THE ANNUNCIATOR
CONTROLS

NEIOE S ORM W I A WUOS TS e




*DESIGN REVIEW TEAM RECOMMENDED ACTION
0000 : NO RECOMMENDED ACTION HAS BEFN ISSUED

*PROJECT REVIEW TEAM DISPOSITION

*MANAGEMENT REVIEW TEAM DISPOSITION

*REMARKS

NO DEVICE TAG NO DEVICE CODE DEVICE TYPE

1 N103 - XXXXX AXXXXX O3-AXX-206 ANNUNCIATORS




&

SOUTH TEXAS NUCLEAR PROJECT ( 14926

* CONTROL ROOM DESIGN REVIEW REPORT 2 TOTAL DATA BASE
*«SHT CK CHECKLIST PN.CRT RV STP
* NO NO TITLE NO NO . NO REFERENCE

0527 O3 ANNUNCIATORS 00 049 8.6.11

= ==

*CRITERION TITLE ANNUNCIATOR-VISUAL TILE READABILITY RITERION NO

STROKE -WIDTH -TO-CHARACTER-HEIGHT RATIO SHOULD BE BETWEEN 1:6

*HUMAN ERROR CATEGORY NO
MISREAD THE DISPLAY(S)
DELAY IN READING THE DISPLAY(S)

*DESCRIPTION OF OBSERVATION
STROKE -WIDTH-TO-CHARACTER-HEIGHT RATIO IS NOT BETWEEN 1:6 & 1
STROKE WIDTH IS NOT CONSISTENT ACROSS AN TILES
*DESIGN REVIEW TEAM RECOMMENDED ACTION PRIORITY
0072: ENGRAVE LEGENDS ACCORDING TO SPECIFICATION

*PROJECT REVIEW TEAM DISPOSITION
0072: ENGRAVE LFGENDS ACCORDING TO SPECIFICATION

*REMARKS

*MANAGEMENT REVIEW TEAM DISPOSITION

*REMARKS

DEVICE TAG NO DEVICE CODE DEVICE TYPE

==z sSEsusSsessSE T TETETE RS TS L

NI1O1-XXXXX - -0015M 01-A28-206 ANNUNCIATORS
N1O1-XXXXX - -0002M O1-A12-206 ANNUNCIATORS
N102 - XXXXX~--0013M 02-A27-206 ANNUNCIATORS
N102 - XY XXX - -0002M 02-A10-206 ANNUNCTATORS
N103 - XXXXX~--0002A 03-A20-206 ANNUNCIATORS
N1O3 - XXXXX~-0002A 03-A0B-206 ANNUNCIATORS
N104 - XXXXX - -0009A O4-A17-206 ANNUNCIATORS
N10S - XXXXX~-0008A 05-A25-206 ANNUNCIATORS

HOION TORM SRAIR)  PRE SRS TN




HOLVIONNNNY S90Z-ELV-01 NEOOO
INNY S0C -60V-80 NEOOO
IVIONNNNY S0Z-EVV-LO ne0o0o
VIONNNNY 90Z-LIiV-90 vS000

vV iONNNNY 902 W - G0 vB000
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SOUTH TEXAS NUCLEAR PROJECT ( 14926

. ONTROL ROOM DESIGN REVIEW REPORT 3 TOTAL DATA BASE
«SHIT CK CHECKLISY PN.CRT RV STP
* NO NO TITLE NO NO . NO REFERENCE

0528 03 ANNUNCIATORS 00 052 8 "

*CRITERION TITLE ANNUNCIATOR -VISUAL TILE READABILITY CRITERION NO
MINIMUM SPACE BETWEEN CHARACTERS IS ONE STROKE WIDTH
*HUMAN ERROR CATEGORY NO
MISREAD THE DISK LAY(S)
DELAY IN READING THE DISPLAYI(S)

*DESCRIPTION OF OBSERVATION
SPACE BETWEEN CHARACTERS IS NOT CONSISTENTLY ONE STROKE wWIDTH
*DESIGN REVIEW TEAM RECOMMENDED ACTION PRIORITY
0072 ENGRAVE LEGENDS ACCORDING TO SPECIFICATION

*PROJECT REVIEW TEAM DISPOSITION ACCEPT? YES

0072: ENGRAVE LEGENDS ACCORDING TO SPECIFICATION

*REMARKS

*MANAGEMENT REVIEW TEAM DISPOSITION ACCEPT? YES

*REMARKS

DEVICE TAG NO DEVICE CODE DEVICE TYPE
NI1O1 - XXXXX~--0015M O1-A28-206 ANNUNCIATORS
NIO1-XXXXX - -0002M C1-A12- ANNUNCIATORS
N102 - XXXXX--0013M 02-A27 ANNUNCIATORS
N102 - XXXXX - ~0002M A1O- ANNUNCIATORS
N103 - XXXXX - ~0002AM A20 ANNUNCIATORS
N103 - XXXXX - -0002M ~-AO8 - ANNUNCTIATORS
N104 - XXXXX - ~0009M AT~ ANNUNCIATORS
N105 - XXXXX - -0008M A25 ANNUNCIATORS
N1O5 - XXXXX - -0009M AO7 ANNUNCTIATORS

DN DEDWUN -




SHO LV IDNNNNY

B0 1V IDONNNNY
SHO LV IONNNNY
SHOLVIONNNNY




SOUTH TEXAS NUCLEAR PROUJE

. CONTROL ROOM DESIGN REVIEW REPORT 23 TOTAL [
«SHT K HECKLIST PN.CRT R»
*« NO .NO TITLE NO. NO.NO
0529 03 ANNUNCIATORS 00 054 8

*CRITERION TITLE
MINIMUM SPACE BETWEEZN LINES IS ONE-MALF THE

*HUMAN ERROR
MISREAD THE DISPLAY(S)
DELAY IN READING THE DISPLAY(S)

*DESCRIPTION OF OBSERVATION
MINIMUM SPACE BETWEEN LINES IS NOT ONE-HALF THE

*DESIGN REVIEW TEAM RECOMMENDED ACTION
O072: ENGRAVE LEGENDS ACCORDING TO SPECIFICATION

*PROJECT REVIEW TEAM DISPOSITION
0072: ENGRAVE LEGENDS ACCORDING TO SPECIFICATION

*REMARKS

*MANAGEMENT REVIEW TEAM DISPOSITION

*REMARKS
NO DEVICE TAG NO DEVICE CODE DEVICE TYPE
I N1O1-XXXXX--0015M O1-A28-206 ANNUNCIATORS
2 N101-XXXXX--0002M O1-A12-206 ANNUNCIATORS
3 N102-XXXXX--0013M 02-A27-206 ANNUNCIATORS
4 N102-XXXXX--0002M 02-A10-206 ANNUNCIATORS
5 N103-XXXXX--0002AM 03-A20-206 ANNUNCIATORS
6 N103-XXXXX--0002M 03-A08-206 ANNUNCIATORS
7 N104-XXXXX--0009M 04-A17-206 ANNUNCIATORS
8 N10S-XXXXX--0008BM 05-A25-206 ANNUNCIATORS
9 N106-XXXXX--0009M 05-A07-206 ANNUNCIATORS

HATO0 FORM WUGIND  Tal BROS PR ) W

{ 14926

ATA BASE

6

STP

REFERENCE

11

ANNUNCIATOR-VISUAL TILE READABILITY
HARACTER HEIGHT

CHARACTER

o1 )
NUREG
0700 REF
6.3.3.5
HE IGHT

CRITERION NO

CATEGORY NO

PRIORITY 2

ACCEPT? YES

ACCEPT? YES

PAGE

NO




NOINMN Y
INTINNY
NIINN Y
INTINNY




SOUTH TEXAS NUCLEAR PROJE! ( 1492
. CONTROL ROOM DESI'GN REVIEW REPORT 3 TOTAL DATA BASE
«SHT CK CHECKLIST PN.CRT _RV sSTP
« NO _NO TITLE NO. NO.NO REFERENCE

0530 N3 ANNUNCIATORS 00 056 8

5.1.3

*CRITERION TITLE ANNUNC IATOR -OPERATOR INTERFACE-ESF-STATUS MONITORING
LETTERING ON THE ESF STATUS INDICATOR LIGHT PANELS ARE LARGE ENOUGH
RELD BY A PERSON STANDING NEAR THE PANEL

*HUMAN ERROR
FAILURE TO IMMEDIATELY RECOGNIZE URGENCY OF
DELAY IN OBTAINING NEEDED INFORMATION

*DESCRIPTION OF OBSERVATION
ESF STATUS INDICATORS CAN NOT BE EASILY READ, EVEN WHILE STANDING

TO THE PANEL

*DESIGN REVIEW TEAM RECOMMENDED ACTION
O066: REVISE CHARACTER SIZE 7TO MEET VIEWING DISTANCE REQUIREMENTS

*PROJECT REVIIW TEAM DISPOSITION

0129: CONSIDER RELOCATION AS PART OF RE-LAYOUT AND REVIEW OTHER ALTERNATIVES

0091 CHANGE CATEGORY NO TO D

*REMARKS

*MANAGEMENT REVIEW TEAM - DISPOSITION

*REMARKS

DEVICE TAG NO DEVICE CODE DEVICE TYPE
N1OT-XXXXX~-0019M 00-D41-207
N1O1-XXXXX~-0020M 00-B38-207 STATUS
N1O1 - XXXXX - -002 1M 00-B33-207 STATUS LIGHT
N1O |- XXXXX - -0022M 00-B28-207 STATUS LIGHT
N1O1-XXXXX - -0023M 00-824-207 STATUS LIGHT
N1O1-XXXXX - -0025M 00-8B17-207 STATUS LIGHT

PABWNR -

TRE MGSPW) ) e

TO BE

CRITERION

CATEGORY

PRIORITY

ACCEPT?

ACCEPTY?

NO




N101
NI1O1
N101Y
N101
N1O1Y
N102
N102
N102
N102
N102
N1D2
N2
N102
N102
N102
N102
N103
N10O3
N103
N103
N103
N103
N103
N103
N103
N103
N106
N106
N10O€

XXX
XX

" X O x

.
AXX
|

XX

XXX
XXX
XXX
XXX
XXX
XXX
XXX XX

WO OO OM M O

XXX XX
XXXXX
XXX XX
XXXXX
XX XXX
AXXXX
XXXXX
XX XXX
XXXXX
XXX X X
XXAXX
XXX X

0026M
)2 T™
OO28M
0029
0030M
001 7™
OO0 18M
00 19M
O020M
0022™
0024Mm
0025M
Q026M
0027M
00O28M
002 1™
O006M
0007T™
0008M
0009
Q0 10M
001 1M
QO 12M
0013
0014M

~-00 15M

0011M
00 12M
0013M

B14
BO9
B80S
BO2
B14
813
B36
R332
B27
B20
813
B23
BOS
BO3
BO1
B24
B3¢
829
B24
B21
B16
B16
BO7
B80S
803
BO1
823
B26
B28

- 7
207
207
207
207
207
207
207
207
207
207
207
207
207
207
207
207
207
207
207
207
207
207
207
207
207
207
207
207

STATUS
STATUS
STATUS
STATUS
STATUS
STATUS
STATUS
STATUS
STATUS
STATUS
STATUS
STATUS
STATUS
STATUS
STATUS
STATUS
STATUS
STATUS
STATUS
STATUS
STATUS
STATUS
STATUS
STATUS
STATUS
STATUS
STATUS
STATUS
STATUS

1 GHT
LIGHT
LIGHT

1GAT

IGHT

I GHT

1GHT
LIGHT

1GHT
1GHT
1GHT

IGHT
L IGHT

IGHT

IGHT

I GHT

IGHT

1GHT

1GHY

IGHT

1GHT

1GHT
1GHT
1GHT

IGHT

1GHT

1GHY

I1GHT
LIGHT

BOXE
OXES
BOXES
BOXES
BOXES
BOXES
BOXES
BOXES
BOXES
BOXES
BOXES
BOXES
BOXES
BOXES
BOXES
BOXES
BOXES
BOXES
BOXES
BOXES
BOXES
BOXES
BOXES
BOXES
BOXES
BUXES




SOUTH TEXAS NUCLEAR PROJECT ( 114926
. CONTRO DESIGN REVIEW REPORT 3 TOTAL DATA BASE
«SHT CK CHECKLIST PN _CRT _RY STF
*« NO NO TITLE NO. NO.NO REFERENCE

0537 03 ANNUNCIATORS 00 064

¢CRITERION TITLE ANNUNCIATOR-PLANT COMPUTER DISPLAY DEVICES RITERION NO
THE DISPLAY DEVICES ARE MOUNTED RECESSED AND HAVE THE FACE ANGLE ACJUSTED

FOR OPTIMUM GLARE CONTROL UNDER EXISTING CONTROL ROOM LIGHTING CONDITIONS

*HUMAN ERROR
MISREAD THE DISPLAY(S)
DELAY IN READING THE DISPLAY(S)

*DESCRIPTION OF OBSERVATION

CRT’S ARE NOT MOUNTED RECESSED TO MINIMUZE GLARE ON CRT FACE
*DESIGN REVIEW TEAM RECOMMENDED ACTIODN PRIORITY
0099: RECESS AND ADJUST FACE ANGLE OF

*PROJECT REVIEW TEAM DISPOSITION
0131 REVIEW OTHER ALTERNATIVES
0093: CHANGE CATEGORY NUMBER 70 C

*REMARKS

*MANAGEMENT REVIEW TEAM DISPOSITION ACCEPT?

*REMARKS

DEVICE TAG NO DEVICE CODE DEVICE TYPE

N1OS - XXXXX - -000 1M 05-B02-213 CRT'S
N106 - XXX XX - -0006M 06-8B02-213 CRT’S
N1O7 - XXXXX - -000TM 07-B02-213 CRT’S

N104 - XXXXX - -0010M 04-B02-213 CRT'S




SOUTH TEXAS NUCLEAR PRUOJECT ( 14926-001 )
'

. CONTROL ROOM DESIGN REVIEW REPORT 3 TOTAL DATA BASE
PN_CRT _RY TF NUREG

«SHT K CHECKLIST
TITLE NO. NO _NO Rt E 0700 REF

*« NO _NO

0538 03 ANNUNCIATORS

.= 2 T T

00 066 = 6.9.1.2

*CRITERION TITLE ANNUNCIATOR-PLANT COMPUTER ALARM DISPLAY-CONTROLS RITERION NO
A FUNCTION CONTROL KEYBOARD IS AVAILABLE ON THE MAIN CONTROL BOARD NEAR
EACH NF THE ALARM DISPLAYS

*HUMAN ERROR CATEGORY NO
DELAY IN OBTAINING NEEDED INFORMATION

*DESCRIPTION OF OBSERVATION
THIS KEYBOARD 1S THE CLOSEST TO 2 CRTS IT IS APPROX 3° FROM ONE AND

6 FROM THE OTHER. UNLESS CRT’S ARE MOUNTED AS ADJACENT PAIRS THIS
CRITERION REQUIRES A SEPARATE FUNCTION CONTROL KEYBOARD FOR EACH CRTY
*DESIGN REVIEW TEAM RECOMMENDED ACTION PRIORITY
0101 PROVIDE LIMITED FUNCTION CONTROLS

*PROJECT REVIEW TEAM DISPOSITION
0132 PROVIDE ENMANCEMENTS WITHIN THE EXISTING COMPUTER SYSTEM CAPABILITY

0091 CHANGE CATEGORY NO 0 O

*REMARKS

*MANAGEMENT REVIEW TEAM DISPOSITION ACCEPT? YES

*REMARKS

DEVICE TAG NO DEVICE CODE

SESEREnS ==

N106 - XXXXX~--0012 00-A14-312 KEYBOARD




SOUTH TEXAS NUCLEAR WJECT ( 14926-001 )
- CONTROL ROOM DESIGN REVIEW REPORT 3 TOTAL DATA
*SHT Ck CHECKLISY PN.CRT RV STP

* NO NO

0539 0J ANNUNCIATORS 00 067 8.5.1.4

BASFE

® mxsas

TITLE NO. NO . NO REFERENCE

« CRITERION TITLE ANNUNCIATOR-PLANT COMPUTER ALARM DISPLAY-CONTROLS CRITERION NO

THE FUNCTION CONTROLS ENABLE THE OPERATOR TO OBTAIN DESIRED ALARM
QUICKLY

DETAILS

*HJIMAN ERROR CATEGORY
DELAY IN OBTAIN'WG NTEDED INFORMATION

*DESCRIPTION OF OBSERYVATION
THE FUNCTIOM KEYVS ARE SMALL aND 17

WHEN IN A HURRY

IS POSSIBLE TO DEPRESS THE wRONG ONE

*DESIGN REVIEW TEAM - RECOMMENDED A TION PRIORITY
0101 PROVIDE LIMITED FUNCTION CONTROLS

*PROJECT REVIEW TEAM DISPOSITION ACCEPT
0132: PROVIDE ENHANCEMENTS WITHIN THE EXISTING COMPUTER SYSTEM

009 1 CHANGE CATEGORY NO 0 D

CAPABILITY

*REMARKS

*MANAGEMENT REVIEW TEAM DISPOSITION

*REMARKS

DEVICE TAG NO DEVICE CODE DEVICE TYPE

EIESSS ZISSTUSTEITSEE =TS TITTIIILTE

T rTITIEITITET

N10S - XXXXX - -0017™M 05-D12-312 KEYBOARD =
NI1O7 ~XXXXX~-00U12M 07-DO1-312 KEYBOARD




»
.
SOUTH TEXAS NCLEAR PROJECT ( 14926
. COUNTROL ROOM DESIGN REVIEW REPORT 3 TOTAL DATA BASE
«SHT 3 CHECKLIST PN_CRT .RV STP
« NU NO TITLE NO NO . NO REFERENC
*nms B .= SN ESESEESSSTINAISNSUEN &8 P N EESESSNISES
0540 03 ANNUNCIATORS 00 068 8.5 1.4

*CRITERION TITLE ANNUNCIATOR-PLANT COMPUTER ALARM DISPLAY
THE FUNCTION CONTROLS REQUIRE MINIMUM OPERATOR TRAINING

AND T0 UTILIZE THEM

*HUMAN ERROR
DELAY N OBTAINING NEEDED INFORMATION
DELAY iN ACTIVATING CONTROL(S)

*DESCRIPTION OF RVATION

FUNCTION KC1y A+ ™ USED IN CONJUNCTION WITH CURSOR CONTROLS AND

NUMERIC KEYBOARD THEY ARE MOT TOTALLY SELF EXPLANATORY
REQUIRE TRAINING AND FREQUENT PRACTICE 7D USE

*DESIGN REVIEW TEAM RECOMMENDED ACTION
om PROVIDE | TMITED FUNCTION CONIROLS

*PROJECT REVIEW TEAM DISPOSITION
0133: PROVIDE TRAINING
0091 CHANGE CATEGORY NO TO D

*REMARKS

*MANAGEMENT REVIEW TEAM DISPOSITION

*REMARKS

DEVICE TYPE

NO DEVICE TAG NO DEVICE CODE

YT == SNCESEIUTAY WSS TEETT

ssmuem EEEsSasSsRSER=En

1 NI1OS-XXXXX~--0017TM 00-A14-312 KEYBOARD
2 N1OT7 - XXXXX~~-0012M

00-A01-312 KEYBOARD

Q01

NUREG

E 0700 REF

T T T

CONTROLS

TO UNDERSTAND

ALPHA
AND WwILL

B A VAT -

CRITERION NO O68

CATEGORY NO D

PRIORITY 2

ACCEPT? YES

ACCEPT? YES NO
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SOUTH TEXAS NUCLEAR PROJECT ( 1492¢
. CONTROL ROOM DESIGN REVIEW REPORY 3 TOTAL DATA BASE
*SHT CK CHECKLISY PN.CRT . RV STP NUREG
*« NO NO TITLE NO NO . NO REFERENCE 700 REF

0542 03 ANNUNCIATORS X 70 8.5 1.4

«CRITERION TITLE ANNUNCIATOR-PLANT COMPUTER ALARM DISPLAY CONTROLS CRITERION NO
A QWERTY IYPE KEY BOARD IS NOT USEL FOR ALARM DISPLAY CONTROLS

*HUMAN ERROR CATEGORY
DELAY IN OBTAINING NEEDED INFORMATION
SELECTION OF THE WRONG CONTROL(S)

*DESCRIPTION OF OBSERVATION
PART OF THE ALARM DISPLAY FUNCTIONS REQUIRES USE OF THE QWERTY
KEYBOARD IN ADDITION TO THE FUNCTION KEYS
*DESIGN REVIEW TEAM RECOMMENDED ACTION PRIORITY
0101 PROVIDE LIMITED FUNCTION CONTROLS

*PROJECT REVIEW TEAM DISPOSITION ACCEPT

0132: PROVILE ENHANCEMENTS WITHIN THE EXISTING COMPUTER
0O091: CHANC™ CATEGORY NO. TO D

SYSTEM CAPABILITY

*REMARKS

*MANAGEMENT REVIEW TEAM DISPOSITION

*REMARKS

NO DEVICE TAG NO DEVICE CODE DEVICE TYPE

- TFTILT L T T = ssw= TEET Y

1 N10S-XXXXX-~001T™M 00-D12-312 KEYBOARD
2 N1OT7-XXXXX~--0012M 00-DO1-312 KEYBOARD




TH TEXAS NUCLEAR PROJECT ([ 1492¢
i" . O R A

»uU
. ONTROL ROOM DESIGN REVIEW REPORT 3 TOTAL DATA
«SHT CK CHECKLIST PN RT.RV STF NUREG

« NO N TITLE NO . NO REFERENCE TOO REF

. == 2 T

0S53 03 ANNUNCIATORS (4 ) 8.5 2.2

*CRITERION TITLE ANNUNCIATOR -COMPUTER ALARM DISPLAYS
THE ALARM DISPLAY SHOWS POINT IDENTIFICATION DEVIATION TYPE AND/OR NUMERI(
VALUE SET POINTS AND PRIORITY LEVEL

*HIIMAN ERROR CATEGORY NO
FAILURE TO IMMEDIATELY RECOGNIZE URGENCY OF ALARM

*DESCRIPTICN OF OBSERVATION
THERE IS NO PRIORITY INDICATION IN THE ALARM LINE
*DESIGN REVIEW TEAM RECOMMENDED ACTION PRIORITY
0105 : PROVIDE POINT IDENTIFICATION FOR DISPLAYED ALARM LINES

*PROJECT REVIFW TEAM DISPOSITION
0132 PROVIDE ENHANCEMENTS WITHIN THE EXISTING COMPUTER SYSTEM CAPABILITY

0091 CHANGE CATEGORY NO TO D

*REMARK S

*MANAGEMENT REVIEW TEAM DISPOSITION ACCEPT? YES

*REMARKS

DEVICE TAG NO DEVICE CODE wEVICE TYPE

EEEEATATTTITTANITE =S p——

NI10O - XXXXX XXX X O0-XXX-206 ANNUNCIATORS




SOUTH TEXAS NUCLEAR PROUJECT 14926

. CONTROL ROOM DESIGN REVIEW REPORT 3 TOTAL DATA BASE
«SHT CK CHECKLISTY PN_CRT RV TP
« NO _NO TITLE NO . NO _NO REFERENCE

0555 03 ANNUNCIATORS 00 086

*CRITERION TITLE ANNUNCIATOR-COMPUTER ALARM DISPLAYS CRITERION NO
COLOR CODING AT THE FLASHING CHARACTER 1S USED TO SUF PLEMENT THE INDICATED
NUMERIC PRIORITY

+HUMAN ERROR CATEGORY NO
FAILURE TO IMMEDIATELY RECOGNIZE URGENCY Of ALARM

*DESCRIPTION OF OBSERVATION
THERE IS NO PRIORITY CODING IN THE ALARM FUNCTIONS

*DESIGN REVIEW TEAM RECOMMENDED ACTION PRIORITY
0037: PROVIDE PRIORITY CODING OF ANNUCIATOR SYSTEM

*PROJECT REVIEW TEAM DISPOSITION
0132: PROVIDE ENHANCEMENTS WITHIN THE EXISTING COMPUTER SYSTEM CAPABILITY
0091 CHANGE CATEGORY NO TO D

*REMARKS

<

«MANAGEMENT REVIEW TEAM DISPOSITION ACCEPT? YES NO

*REMARKS

DEVICE TYPE

DEVICE TAG NO DEVICE CODE

= ISHTETTVSIWE SIS = ==% .

= XXXAX XX XX 00-AXX-206 ANNUNCIATORS




SOUTH TEXAS NUCLEAR PROJECT ( 14926-00
CONTROL ROOM DESIGN REVIEW REPORT 3 TOTAL DATA BASE
CK CHECKLISY PN.CRT RV STF NUREG
NO TITLE NO . NO.NO REFERENCE 0700 REF

.59

0556 03 ANNUNCIATORS 0O 088 8.5.2.3

*CRITERION TITLE ANNUNCIATOR-ANNUNCIATION OPERATION CRITERION NO

THE COORDINATED ANNUNCIATION PLAN CONTAINS FEATURES SIMILAR TO THE TABLE IN
SECTION 8.5.2.3 OF I1HE CRITERIA REPORY

*HUMAN ERROR CATEGORY NO
FAILURE TO IMMEDIATELY RECOGNIZE URGENCY OF ALARM

FAILURE TO DETECT EQUIPMENT FAILURE
DELAY IN JTDENTIFYING ALARM

*DESCRIPTION OF OBSERVATION
PRIORITIZATIN OF ALARMS IS NOT INCLUDED IN EITHER THE MAIN PLANT
ANNUNRZIATOR OR IN THE PLANT COMPUTER. DIFFERENT ACKNOWLEDGE CONTROLS
USED FOR ANNUNCIATOR AND FOR COMPUTER EDGE CONTROLS USED FOR
*DESIGN REVIEW TEAM RECOMMENDED ACTION PRIORITY
0107 : PROVIDE A COORDINATED ANNUNCIATION PLAN

*PROJECT REVIEW TEAM DISPOSITION
0134: PROVIDE COMMON ACKNOWLEDGEMEN! CONTROLS FOR ANNUNCIATOR & COMPUTER

0091 CHANGE CATEGORY NO TO0 D

*REMARKS

« AANAGEMENT REVIEW TEAM DISPOSITION

*REMARKS

DEVICE TAG NO DEVICE CODE DEVICE TYPE

ESESTISTTIITWNS TITSTCUINECTES IWESISS

NI1OO - XXXXX ~ - XXXX 00-AXX~-206 ANNUNCIATORS




RO DESIGN

SOUTH TEXAS NUCLEAR PROJECT { 1492¢

REVIEW REPORT 3 TOTAL

CK CHECKLIST PN.CRT _RY TP

NO 717

0558 03 ANNUNCIATORS

*CRITERION TITLE
NO SINGLE FAILURE OF

+HUMAN ERROR

E

NO NO . NO

8.6.2

ANNUNCIATORS -COMPUTER DEVICE ALTERNATE
A DEVICE wWilLlL CAUSE 0SS OF INFORMATION

DELAY IN OBTAINING NEEDED INFORMATION

«DESCRIPTION OF CBSERVATION

FAILURE OF CRT CONTROLLER CAN RENDER ALL

*DESIGN REVIEW TEAM
0108 PROVIDE A BACKUP

*PROJECT REVIEW TEAM
0091 CHANGE CATEGORY

*REMARKS

+MANAGEMENT REVIEW TEAM

*REMARKS

NO DEVICE TAG NO

1 N1OO- XXX XX XXX X

CONTROL ROOM

RECOMMENDED ACTION

CRY CONTROLLER

DISPOSITION

NO o O
0135: DESIGN REVIEW TEAM, PLEASE CLARIFY

DEVICE CODE

DISPOSITION

DEVICE TYPE

O0-XXX-213

DATA BASE

3

REFERENCE

CRY

S

INOPERATIVE

RITERION NO

CATEGORY

PRIORITY

NO




SOUTH TEXAS NUCLEAR PROJECT 14926 -00
. CONTROL ROOM DESIGN REVIEW REPORT 3 TOTAL DATA BASE
«SHT CK HECKLIST PN_CRT _Rv ¥
* NO NO TITLE NO NO . NO REFERENCE
. sas=s z = a sTwsss

0560 03 ANNUNCIATORS 00 0S4 8.6.5

*CRITERION TITLE ANNUNCIATORS -CONSTANT METHODS CRITERIDN NO

TOENTIFICATION TECHNIQUES , USE OF COLOR, SOUND AND OPERATOR RESPONSE IS
CTONSISTENT FOR ALL SUBSYSTEMS WITHIN THE COORDINATED ANNUNCIATOR PLAN
*HUMAN ERROR CATEGORY NO
DELAY IN IDENTIFYING ALARM
DELAY IN COMPREHENSION OF PLANT DEVIATION

*DESCRIPTION OF OBSERVATION
ANNUNCIATOR ALARM RESPONSE CONTROLS AND COMPUTER RESPONSE CONTROLS ARE
COMPLETELY DIFFERENT PHYSICALLY AND FUNCTIONALLY

*DESIGN REVIEW TEAM RECOMMENDED ACTION PRIORITY

O0107: PROVIDE A COORDINATED ANNUNCIATION PLAN

*PROJECT REVIEW TEAM DISPOSITION
0134 PROVIDE COMMON ACKNOWLEDGEMENT CONTROLS FOR ANNUNCIATOR & COMPUTER

0091 CHANGE CATEGORY NO 10 D

*REMARKS

*MANAGEMENT REVIEW TEAM DISPOSITION

*REMARKS

DEVICE TAG NO DEVICE CODE

TERNESES S s . = T

¥AXXX XX XX 00-XXX~-206 ANNUNCIATORS
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SOUTH TEXAS NUCLEAR PROJECT ( 14926-001 )

. CONTROL ROOM DESIGN REVIEW REPORT 3 TOTAL DATA BASE o A —— A
*SHT CK CHECKLISY PN.CRT RV STP NUREG
* NO .NO I NO. NO.NO REFERENCE 0700 REF

TETT N T === TTTLT L

0567 03 ANNUNCIATORS 00 104 8.6.10 6.3.3.4

*CRITERION TITLE ANNUNCIATORS-TILE LEGEND CRITERION NO

CONSTSTANT ABBREVIATIONS AND ACRONYMS ARE USED
*HUMAN ERROR CATEGORY NO
DELAY IN IDENTIFYING ALARM

+DESCRIPTION OF OBSERVATION
ENGRAVING OM ANNUNCIATOR TILES AND ESF STATUS LIGHTS IS NOT COMPLETELY
CONSISTENT. OBSERVED INCONSISTANCIES ARE
0G D/G
FHB FUEL HDLG BLDG
BTRS BY
4. 16KV 4160V
MiB ME LB
SG STM GEN
*DESIGN REVIEW TEAM RECOMMENDED ACTION PRIORITY
0083: USE STANDARD ABBREVIATIONS LISYED IN CRODR CRITERIA REPORY APPENDIX 1

*PROJECT REVIEW TEAM DISPOSITION ACCEPT?: YES

0083: USE STANDARD ABBREVIATIONS LISTED IN CRDR CRITERIA REPORT APPENDIX L

*REMARKS

*MANAGEMENT REVIEW TEAM DISPOSITION

*REMARKS

DEVICE TAG NO CEVICE CODE DEVICE TYPE
NI1O1-XXXXX - -015M 01-A28-206 ANNUNCIATORS
NIO1 - XXXXX - ~002M O1-A12-206 ANNUNCIATORS
N102 - XXXXX~--013M 02-A27-206 ANNUNCIATORS
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SOUTH TEXAS
. CONTROL ROOM DESIGN REVIEW REPO
s SHT CK CHECKLIST
« NO .NO TITLE

0511 O3 ANNUNCIATORS

s sxmw =

*CRITERION TITLE ANNUNCIATOR-VISUA
VISUAL ALARM INFORMATION IMDICAT

*HUMAN :LRROR
DELAY IN TDENTIFYING ALARM

*DESCRIPTION OF OBSERVATION

T

NUCLEAR PRO

RYT 3 TOTA

PN_CRT RV

NO. NO.NO
002

L ALARM

ES THE NATURE

§

B

C1

| 14926 -001 )

DATA BASE

4

OF

REFERENCE

SPECIFIC PROBLEM OR DEVIATION IS NOT GIVEN ON ONE

LAMP BOX

*DESIGN REVIEW TEAM RECOMMENDED ACT
0041: CHANGE ANNUCIATOR TILE WORDI

*PROJECT REVIEW TEAM DISPOSITION

*REMARKS

OBSERVATION NOT SPECIFIC WORDI
ANNNCIATOR STUDY

¢MANAGEMENT REVIEW TEAM DISPOSITION

*REMARKS

DcVICE TAG NO DEVICE CODE.
N101-5X10X- -00 15M 01-A28-206
N101-6X01X - -0002M O1-A12-206
N101-2X02X - -0002M 01-A12-206
N101-2X03X - -0002M D1-A12-206
N101- 1X04X - -0002M C4-A12-206
N101-2X04X - -0002M O1-A12
N1O1-3X12X--0002M O1-A12
N1O2-SX11X--0013M 02-A27

10N

STP

2 6

THE DEVIATION

OR MORE TILES

NG TO STATE SPECIFIC PROBLEMS

NG SHOULD BE

ADDRESSED AS PART

DEVICE

ANNUNCIATORS
ANNUNCIATORS
ANNUNCIATORS
ANNUNCIATORS
ANNUNCIATORS
ANNUNCIATORS
ANNUNCIATORS
ANNUNCIATORS

TYP

NUREG
0700 REF

3.4

OF

4!

B AN A

CRITERION NO

CATEGORY NO

PRIORITY

ACCEPT? YES




N102
N102
N102
N102
N103
N103
N103
N1D4
N104
N104
N104
N105
N10S
N10S%
N10S
N10S
N10S
N10S

N106 -

N107
N107
N107
N107
N107
N107
N107
N107
Ni07
N107
N107
N108
N108
N108
N108
N108
N110
N110
N110
N110
N110

GrO2x
2X0O3X
2X04x
2X 12X
6X01X
2X02X
2X03X
TXO1X
TX02X
BXO2X
IX04X
1X 10X
Z2X 10X
3IX 10X
IXIIX
3XI2X
4X 11X
4xX 12X
1X06X
1X05X
1X09X
1X10X

-SX 10X

SX11X
BX11X
1X12X%
2X12X
4X 12X
6X12X
BX12X
2X06X
1IX12X
2X12X
IX12X
4X12X
4X07X
4X09X
AX 10X
axi11x
AXALX

0002Mm

0002

0002mM

0002M

0002AM
0002AM
0002AM
0009AM
0009 AM
Q009AM
0D09A M
0008, »
COO8AM
0008AM
O0OCBAM
0008AM
000BAM
0008AM
0005AM

~QO08AM

OO0BAM

~000BAM
~0008AM

0008AM
0008BAM
OO08AM

~0008AM

0008BAM
O0OBAM
O00OBAM

-0003AM
-Q003AM

0003AM
0003 AM
QO03AM
0003AM
0003AM
0003AM
0003AM
0003AM

ANNUNCIATORS
ANNUNCIATORS

ANNUNCIATORS
ANNUNCIATORS
ANNUNCIATORS
ANNUNCIATODRS

ANNUNCIATORS

ANNUNCIATORS
ANNUNCIATORS
ANNUNCIATORS
ANNUNCIATORS
ANNUNCIATORS
ANNUNCIATORS
ANNUNCIATORS
ANNUMCIATORS
ANNUNCIATORS
ANNUNCIATORS
ANNUNCIATORS
ANNUNCIATORS

ANNUNCIATORS
ANNUNCIATORS
ANNUNCIATORS
ANNUNCIATORS
ANNUNCIATORS
ANNUNCIATORS
ANNUNCIATORS
ANNUNCIATORS
ANNUNCIATORS
ANNUNCIATORS
ANNUNCIATORS
ANNUNCIATORS
ANNUNCIATORS
ANNUNCIATORS
ANNUNCIATORS
ANNUNCIATORS
ANNUNCIATORS
ANNUNCIATORS
ANNUNCIATORS
ANNUNCIATORS
ANNUNCIATORS




SOUTH TEXAS NUCLEAR PROJECTY ( 14926
. CONTROL ROOM DESIGN REVIEW REPORT 3 TOTAL DATA BASI
«SHT CK CHECKLIST PN.CRT_RYV STF
+« NO NO NO NO . NO REFERENCE

.= = =m _ssssss

0515 03 ANNUNCIATORS 00 015

«CRITERION TITLE ANNUNCIATOR-DEFEAT OF CONTROLS CRITERION
THE DESIGN OF THE COORDINATED ANNUNCIATION PLAN IS SUCH THAT THE JFERATORS
SHALL HAVE LITTLE REASON TO ATTEMPY TO DEFEAT THE CONTROLS

*HUMAN ERROR CATEGORY
FAILURE TO GIVE PROMPT ATTENTION TO PLANT DEVATION

*DESCRIPTION OF OBSERVATION
ANNUNCIATION CONTROLS CAN £ASILY BE DEPRESSED CONTINUDUSLY WITH A
SMALL OBJECT SUCH AS A PAPER CLIP, OR A QUARTER
+*DESIGN REVIEW TEAM RECOMMENDED ACTION PRIORITY
0040: STATEMENTS SHOULD BE ADDED TO ADMINISTRATIVE PROCEDURES INDICATING THAT

DEFFATING ANNUNCIATORS IS NOT ALLOWED

*PROJECT REVIEW TEAM DISPOSITION ACCEPY ?

*REMARKS

THIS WILL NOT BE ACCEPTABLE PRACTICE GENERAL KNOWLEDGE AND PRODURE IS
NOT NECESSARY

*MANAGEMENT REVIEW TEAM DISPOSITION

*REMARKS

DEVICE TAG NO DEVICE CODE DEVICE TYPE
0132S -D14-307 PUSHBUTTON LEGEND
0133S 0-D15-307 PUSHBUTTON LEGEND)
01345 D16-307 PUSHBUTTON LEGEND)
0135S D17-3C7 PUSHBUTTON LEGEND )
01188 D16-307 PUSHBUTTON (NON-LEGEND)

01198 D17-307 PUSHBUTTON (NON-LEGEND)

NO




N10O2
N102
N103
N103
N103
N102
N104
N104
N104
N10O4
N10OS
N10%
N10S
N10S
N10S
N106
N106
N106

N108 -

N108
N108
N108
N110
N110
N110
N110

HOTO0 FORM BUG 10 )

FHE IOS W)

01208
01215
01065

2107S
01088
0109S
0085S
0086S
00875
0088s
00545

-00555

00565
0057S
0033S
00345
0035S
0036S
00708
007 1S
00728
0073s
00828
0083S
0084S
00855

1o

PUSHBUTTON
PUSHBUT TN
PUSHBUTTON
PUSHBUTTON
PUSHEUTTON
PUSHBUTTION
PUSHBUTTON
PUSHBUTTON
PUSHBUTTON
PUSHBUTTON
PUSHBUTTON
PUSHBUTTON
PUSHBUTTON
PUSHBUTTON
PUSHBUTTON
PUSHBUTTON
PUSHBUTTON
PUSHBUTTON
PUSHBUTTON
PUSHBUTTON
PUSHBUTTON
PUSHBUTTON
PUSHBUTTON
PUSHBUTTON
PUSHBUTTON
PUSHBUTTON

{ NON
{ NON
({ NON
( NON
(NON
( NON
( NON
{ NON
(NON
( NON
({NON
( NON
(NON
(NOM
({NON
( NON
(NON
(NON
{ NON
(NON
( NON
(NON
({ NON
{ NON
{ NON
(NON

GEND )
EGEND )
LEGENL
LEGEND )
LEGEND)
LEGEND )
LEGEND )
LEGEND )
LEGEND )
LEGEND )
LEGEND)
LEGEND )
LEGEND )
LEGEND )
LEGEND)
LEGEND)
LEGEND)
LEGEND )
LEGEND)
LEGEND )
LEGEND }
LEGEND)
LEGEND )
L EGEND)
LEGEND )
LEGEND )




SOUTH TEXAS NUCLEAR PROJECT ( 14926
. CONTROL RUOM DESIGN REVIEW REPORT 3 TOTA DATA BASE
*SHT .CKk CHECKLIST PN.CRT . RV ST
« NO NO TITLE NO
sxeam * sszz= T T

0519 03 ANNUNCIATORS N0 022 8.4.8

P

REFERENCE

*CRITERION TITLE ANNUNCIATOR-ALARM SORT CRITERION NO
THE CAPABILITY TO SORT AND DISPLAY ALARMS BY OCCURANCE PRIORITY

SYSTEM, AND FUNCTIONAL OF GROUP IS PROVIDED
*HUMAN ERROR CATEGORY
DELAY IN OBTAINING NEEDED INFORMATION

*DESCRIPTION OF OBSERVATION
THERE IS NO CAPABILITY TO SORT AND DISPLAY ALARMS BY TIME OCCURENCE,
PRIORITY., SYSTEM AND ITS FUNCTIOrAL GROUP WITHIN THE PLANT COMPUVER
*DESIGN REVIEW TEAM RECOMMENDED ACTION PRIORITY
0042: PROVIDE MORE SORTING ANI DISPLAY CAPABILITY

*PROJECT REVIEW TEAM DISPOSITION ACCEPT?

*REMARKS

THIS CAPABILITY ALREADY EXISTS WITHIN COMPUTER SYSTEM

*MANAGEMENT REVIEW TEAM DISPOSITION ACCEPT?

*REMARKS

DEVICE TYPE

TIET EESRES =8

NO DEVICE TAG NO DEVICE CODE

SEmES SmAnE =

1 N10O-XXXXX XX XX 00-AQ0-206 ANNUNCIATORS




&

SOUTH TEXAS NUCLEAR PROJECT ( 14926-001 )
. CONTROL ROOM DESIGN REVIEW REPORT 3 TOTAL DATA BASE
*SHT CK CHECKLIST PN.CRY RV sTe NUREG
« NO .NO i NO  NO.NO £ 0700 REF
exmss _ww sswes TTIILL : . . iSRG

0523 03 ANNUNCIATORS 00 025

.= _ e = TTITLILY

*CRITERION TITLE ANNUNCIATOR-ESF STATUS MONITORING CRITERION NO

ANNUNCIATOR TILES ARE NOT USED TO DISPLAY STATUS MONITORING INFURMATION BUT
ARE RESERVED FOR ANNUCIATION OF PLANT DEVIATION FROM NORMAL
CATEGORY NO

*HUMAN ERROR
CONFUSION AS TO WHERE ALARM AND WHERE STATUS INFORMATION IS FOUND

DELAY IN COMPREHENSION OF PLANT DEVIATION

*DESCRIPTION OF OBSERVATION
ANNUNCIATION TILES ARE BEING USED FOR STATUS INDICATION ON
APPROXIMATELY MALF THE LAMP BOXES
*DESIGN REVIEW TEAM RECOMMENDED ACTION PRIORITY
0044: MOVE STATUS INDICATION TO ANOTHER PART OF THE CONTROL BOARD

*PROJECT REVIEW TEAM DISPOSITION ACCEPT?: NO

*REMARKS

INCORRECT INTERPRETATION OF CRITFRIA

*MANAGEMENT REVIEW TEAM DISPOSITION ACCEPT? YES NO

*REMARKS

DEVICE TAG NO DEVICE CODE
N101 - XXXXX - ANNUNCIATORS
NIQ T - XXXXX - -0002M » 3 ANNUNCIATORS
N102 - XXXXX - -0013M ANNUNCIATORS
N102 - XXXXX - -0002M . ANNUNCIATORS
N103 - XXXXX -~ -0002M ( ANNUNCIATORS
N103 - XXXXX - -0002M 00~ ANNUNCIATORS
N104 - XXXXX - -0009M ANNUNCIATORS

HUTON FORM WA RS UGS PR Y 82




NOLVIONNNNY 90T - LOV - X WE000 - - XXXXX -GOIN 6

830

HOLVIONNNNY 902 -STv-00 N80O00 KXXXX-GOIN 8




SOUTH TEXAS NUCLEAR PROJECT ( 14926-001

. CONTROL ROOM DESIGN REVIEW REPORT 3 TOTAL DATA BASE hriy—gth SRt
«SHT CK CHECKLIST PN.CRT RV STF NUREG
« NO .NO FTITLE NO. NJ.NO REFERENCE

== TTFE T

ss=aw

0551 O3 ANNUNCIATORS ( 08C k. 8.9

*CRITERION TITLE ANNUNCIATOR-ANNUNCIATOR TILES CRITERION NO

A RETURN TO NORMAL CAUSES THE TILE TO FLASH SLOWLY AT 1/2 THE LOW PRIORITY
ALARM FLASH FREQUENCY

*HUMAN ERROR CATEGORY NO

DELAY IN IDENTIFYING ALARM
DELAY IN OBTAINING NEEDED INFORMATION

*DESCRIPTION OF CBSERVATION
RETURN TO NORMAL FLASH RATE IS5 NOT 1/2 THE LOW PRIORITY ALARM FLASH

FREQUENCY

*DESIGN REVIEW TEAM RECOMMENDED ACTION PRIORITY 3

0100 ADJUST FLASH RATE
ACCEPT?: NO

*PROJECT REVIEW TEAM DISPOSITION

*REMARKS

NO OBSERVATION RETURN TC NORMAL FLASH RATE MEETS CRITERIA

*MANAGEMENT REVIEW TEAM DISPOSITION ACCEPT?: YES

*REMARKS

DEVICE TAG NO DEVICE CODE

EXTEVT SESTTSIEETE

N1OO - XXX XX XX XX O0-XXX-206 ANNUNCIATORS




SOUTH TEXAS NUCLEAR PROJECTY ( 1492€
. CONTROL ROOM DESIGN REVIEW REPORT 3 TOTAL DATA BASE
«SHT CK CHECKLIST PN.CRT RV 13
= NO NO TITLE NO NO  NO REFERENCE
0552 O3 ANNUNC IATORS o8
SCRITERION TITLE ANNUNC IATOR -COMPUTER ALARM DISPLAYS RITERION NO
SELECTED ALARMS GFNERATED WITHIN OR GOING TO THE MAIN PLANT ANNUNCIATOR
SYSTEM SHALL BE AVAILABLE TO THE PL’NT COMPUTER FOR DISPLAY PURPOSES
CATEGORY NO

*HUMAN ERROR
DELAY IN IDENTIFYING ALARM

*DESCRIPTION OF OBSERVATION

ANNUNCIATOR SYSTEM ALLOWS FOR ONLY 150 OUTPUTS TO PLANT COMPUTER

PRIORITY: 3

*DESIGN REVIEW TEAM RECOMMENDED ACTION
0064 : EXPAND THE NUMBER OF ANNUCIATOR QUTPUTS WHICH CAN GO TO THE

COMPUTER
«PROJECT REVIEW TEAM DISPOSITION

*REMARKS

OBSERVAION NOT SPECIFIC AND DOES NOT REFLECT SYSTEM LESIGN CHANGE
CATEGORY NO TO D

+MANAGEMENT REVIEW TEAM DISPOSITION ACCEPT? YES

*REMARKS

DEVICE CODE

= = = ssass=e

DEVICE TAG NO

sewsa =" =

1 NV XXX XX X% X AXX-206 ANNUNCIATORS




SOUTH TEXAS NUCLEAR PRO { 14926 1 )
» ONTROL ROOM DESIGN REVIEW REPORT 3 TOTAL DATA BASE
«SHT CK CHECKLISY PN.CRT Ry STF
« NO .NO TITLE NO . NO . NO REFERENCE

EEEESE _® *s =w

sE=xws = ==

0561 O3 ANNUNCIATORS 00 095

*CRITERION TITLE ANNUNCIATORS -PARALLEL INPUT CRITERION NO

INPUTS TO THE MAIN PLANT ANNUNCIATION ARE ISOLATED AND DIRECTED IN PARALLEL
TO THE PLANT COMPUTER
*HUMAN FRROR CATEGORY NO
DELAY IN IDENT:FYING ALARM
FAILURE TO IMMEDIATELY RECOGNIZE URGENCY OF ALARM

*DESCRIPTION OF OBSERVATION
ONLY 150 PLANT COMPUTER INPUTS ARE AVAILABLE FROM THE ANNUNCIATOR

UNDER THE PRESENT SPECIFICATION

*DESIGN REVIEW TEAM RECOMMENDED ACTION PRIORITY

0064 EXPAND THE NUMBER OF ANNUCIATOR ODUTPUTS WHICH CAN GO TO THE
COMPUTER

*PROJECT REVIEW TEAM DISPOSITION ACCEPT?: NO

*REMARKS

MISINTERPRETATION OF CRITERIA

MUT00 FORM ERUGIND  FRE SUGS W Y W




0 (MY Ny

SHOLVIONNNNY 902 - XXX -00 XXX XXXXX-0O0IN

idAl 3D01IA3Q 3000 ! )¥1 301A30




SOUTH TEXAS NUCLEAR PROJECT (| 14926

. CONTROL ROOM DESIGN REVIEW REPORT 3 TOTAL DATA BASE
*SHT CK CHECKLIST PN.CRT RV STF
¢« NO ._NO NO. NO_NO REFERENCE

3 -

8.4.16

0524 03 ANNUNCIATORS 00 036

*CRITERION TITLE ANNUNCIATOR-LOCAL ANNUNCIATION CRITERION NO

ANNUNCIATION OF APPLICABLE ALARMS ARE PROVIDED ON THE AUXILIARY SHUTDOWN
PANEL WHEN IT HAS BEEN ACTIVATED

*HUMAN ERROR CATEGORY NO
TO BE DETERMINED

*DESCRIPTION OF OBSERVATION
TO BE DETERMINED ON FINAL CONTROL BOARD
*DESIGN REVIEW TEAM RECOMMENDED ACTION PRIORITY
0076 TO BE DETERMINED

*PROJECT REVIEW TEAM DISPOSITION

*REMARKS

*MANAGEMENT REVIEW TEAM DISPOSITION ACCEPT? YES

*REMARKS

DEVICE TAG NO DEVICE CODE DEVICE TYPE

ZEWSTTTWURLN ASTOSETEIRNSSS ==

"% ssss T TITTIIIITEY

1 N10O - XXX ~ = X XXX 00-XXX-206 ANNUNCIATORS




&

SOUTH TEXAS NUCLEAR PROJE

B enEvaee Wi

. CONTROL ROOM DESIGN REVIEW REPORT 3 OTAL DATA
« ST CK CHECKLIST PN_CRT RV
* NO N TITLE NO ) .NO REFERENCE

0531 03 ANNUNCIATORS 20 058 8.9.1.3
*CRITERION TITLE ANNUNCIATOR-OPERATOR INTERFACE-AUCILIARY SHUTDOWN PANE! CRITERION NO
PANELS OF ANNUNCIATOR WINDOWS ARRANGED AS MATRICES OF VISUAL ALARM TILES ARE
LOCATED JUST ABOVE THE RELATED CONTROLS AND DISPLAY AT A HEIGHT WHERE THEY
CAN BE EASILY OBSERVED AND READ BY AN OPERATCR
«HUMAN ERROR CATEGORY NO
TO BE DETERMINED

+DESCRIPTION OF OBSERVATION
TO BE DETERMINED ON FINAL CONTROL ROOM
*DESIGN REVIEW TEAM RECOMMENDED ACTION PRIDRITY
0076 TO BE DETERMINED

«PPOJECT REVIEW TEAM CISPOSITION

*REMARKS

*MANAGEMENT REVIEW TEAM DISPOSITION ACCEPT? YES NO

*REMARKS

DEVICE CODE DEVICE TYPE

TETIT T = T - T ] B

N1OO- XX XXX XXX X 00-XXX~-206 ANNUNCIATORS




SOUTH TEXAS NUCLEAR PROVJECT ( 14926
. CONTROL ROOM DESIGN REVIEW REPORY 3 TOTAL DATA BASE
«SHT CK CHECKLISTY PN_CRT RV STF NUREG
« NO _NO NC NO . NO REFERENCE 0700 REF

- = === . pew ENSEE B SE= =8 T ses « . T3

0532 03 ANNUNCIATORS 00 059 8.5.1.3

*CRITERION TITLE ANNUNCIATOR -OPERATOR INTERFACE-AUXILIARY SHUTDOWN PANEL CRITERION NO

THME AUDITORY ANNUNCIATOR SOURCES ARE LOCATED NEAR THE AUXILIARY SHUTDOWN

PANE!

*HUMAN ERROR CATEGORY NO
TO BE DETERMINED

*DESCRIPTION OF OBSERVATION
10 BE DETERMINED ON FINAL CONTROL ROOM
*DESIGN REVIEW TEAM RECOMMENDED ACTI'N PRIORITY
0076 TO BE DETERMINED

*PROJECT REVIEW TEAM DISPOSITION

*REMARKS

*MANAGEMENT REVIEW TEAM DISPOSITION ACCEPT?

*REMARKS

DEVICE TAG NO DEVICE CODE DEVICE TYPE

EEETUERSTFSEOVILTE IFSSCTSEIINE SETTFSFSSISIES =

N10OO - X XXX X XX XX Q0-XXX-206 ANNUNCIATORS




UTH TEXAS NUCLEAR PROUY T ( 14926

. CONTROL ROOM DESIGN RCVIEW REPORT 3 TOTAL AlA BASE
*SHT CK CHECKLISTY PN.CRT RV STP
*« NO _NO TITLE NC NTD . NO REFERENCE

0533 03 ANNUNCIATORS 00 060 8.5.1

*CRITERION TITLE ANNUNCIATOR -OPERATOR INTERFACE-AUXILIARY SHUTDOWN PANEL CRITERIODN NO
INDIVIDUAL ANNUNCIATOR TILES ARE ORGANIZED IN SYSTEM AND FUNCTIONAL GROUPS

+HUMAN ERROR CATEGORY NO
TO BE DETERMINED

*DESCRIPTION OF DBSERVATION
TO BE DETERMINEC ON FINAL CONTROL ROOM
*DESIGN REVIEW TEAM RECOMMENDED ACTION PRIORITY
0076 TO BE DETERMINED

*PROJECT REVIEW TEAM DISPOSITION ACCEPT? YES

*REMARKS

*MANAGEMENT REVIEW TEAM DISPOSITION

*REMARKS

DEVICE TAG NO DEVICE TYPE

== - sa= == SssssEsssSS=aE TTTTT

1 N10O - XXXXX XXXX ) XXX-206 ANNUNCIATORS




SOUTH TEXAS NUCLEAR PROJECT ( 14926
. CONTROL RO DESIGN REVIEW REPORT 3 TOTAL DATA BASE
*SHT CK CHECKLISY PN_CRT RV sSTP
« NO NO TITLE NO NO . NO REFERENCE

B

TTI T . TTTIE T 3 T T =

exmus= == SEUBINENS

0534 03 ANNUNCIATORS O 061 5.5.1.9

*CRITERION TITLE ANNUNCIATOR -PLANT COMPUTER DISPLAY DEVICES CRITERION NO
ONE DISPLAY DEVICE IS LOCATED ON THE OPERATOR CONSOLE FOR ALARM DISPLAY

*HUMAN ESRROR CATEGORY NO
TO BE DETERMINED

*DESCRIPTION OF OBSERVATION
TO BE DETEPMINED ON FINAL CONTROL BOARD
*DESIGN REVIEW TFam RECOMMENDED ACTION PRIORITY
0076 TO BE DETERMINED

*PROJECT REVIEW TEAM DISPOSITION YES

*REMARKS

*MAMNAGEMENT REVIEW TEAM DISPUSITION ACCEPT? YES

*REMARKS

DEVICE TAG NO DEVICE CODE DEVICE TYPE

=sus® FESISCSESS TETET TEIIIIIFT I

N10O - XXX XX XXX X Q0-XXX~XXX T BE DETERMINED




SOUTH TEXAS WUCLEAR PROUJECT | 492¢
. CONTROL ROOM DESIGN REVIEW REPOR 3 TOTA ATA BASE
«SHT CK CHECKL IST PN RT _RV »TF
* NO NO TITLE N( NO _NO REFERENCE

08535 03 ANNUNCIATORS - 6 2

*CRITERION TITLE ANNUNCIATOR -PLANT COMPUTER DISPLAY DEVICES
A SECOND UTILITY DISPLAY DEVICE IS AVAILABLE ON THF OPARATOR CONSOLE FOR
ANNUNCIATION SUPPORT INFORMATION, ALARM SORT AND AS A BACKUP DEVICE

«HUMAN ERROR CATEGORY NO

TO BE DETERMINED

*DESCRIPTION OF OBSERVATION
TO BE DETERMINED ON FINAL CONTROL BOARD

*DES'GN REVIEW TEAM RECOMMENDED 2CTION PRIORITY

0076 TO BE DETERMINED

*PROJECT REVIEW TEAM DISPOSITION
*REMARKS

«MANAGEMENT REVIEW TEAM DISPOSITION ACCEPT?: YES

*REMARKS

DEVICE TAu NO DEVICE CODE DEVICE TYPE

sssazs=

s ms= == TEETE L

1 N1OO- XXX XX XXXX Q0-XXX-XXX TO BE DETERMINED




&

SOUTH TEXAS NUCLEAR PRUOJECT (| 14926
. CONTROL ROOM DESIGN REVIEW REPORT 3 TOTAL DATA BASE
*«SHT CK CHECKLISY PN.CRT . RV sSTp
« NO _NO NO. NO_NO REFEREN

sxnas 5 SSESSSSRNeN

0543 03 ANNUNCIATORS 00 071 $.5.1.4

*CRITERION TITLE ANNUNCIATOR-PLANT COMPUTER ALARM DISPLAY
THE OPERATOR CONSOLE ONTAINS THE SAME FUNCTION CONTROL
MOUNTED ON THE MAIN CONTROL BOARDS TO CONTROL THE ALARM

*HUMAN ERROR
TO BE DETERMINED

*DESCRIPTION OF OBSERVATION
TO BE DETERMINED ON FINAL OPERATOR’S CONSOLE

*DESIGN REVILW TEAM RECOMMENDED ACTION
0076 TO BE DETERMINED

*PROJECT REVIEW TEAM DISPOSITION

*RFMaARKS

SMANAGEMENT REVIEW TEAM DISPOSITION

== sssses

NO DEVICE TAG N

DEVICE CODE DEVICE TYPE

'TrE T & ==

1 N1OO - XXXXX XX XX O0-XXX-101 COMPUTER CONSOLE

WATOO FORM EUGHRI  FRE UGS PR T8

NURE
£ 0700 REF

CONTROLS
KEY BOARDS AS ARE
PRESENTATION DISPLAY

CRITERION NO

CATEGORY NC

PRIORITY

ACCePT? YES

ACCEPT? YES

W smearta A




SOUTH TEXAS NUCLEAR PROJECT ( 14926
DATA BASE

CONTRO ROOM DESIGN REVIEW REPORT
CK CHECKLIST

NO . NO REFERENCE

= . = . == =
0544 03 ANNUNCIATORS

*CRITERION TITLE ANNUNCIATOR-PLANT COMPUTER ALARM DISPLAY-CONTROLS CRITERION NO
ON THE OPERATOR CONSOI THERE ARE FUNCTION KCYS TO SELECT “ALL ALARMS’ AND
19 SELECT ALARMS APPLICABLE TO ANY SPECIFIED PART OF THE CONTROL BOARD

*HUMAN ERROR CATEGORY NO
TO BE DETERMINED

*DESCRIPTION OF DOBSERVATION

1O BE DETERMINED ON FINAL OPERATOR’S CONSOLE

*DESIGN REVIEW TEAM RECOMMENDED ACTION PRICRITY

o676 TO BE DETERMINED

*PROJECT REVIEW TEAM DISPOSITION ACCEPY

*REMARKS

*MANAGEMENT REVIEW TEAM DISFOSTTION

*REMARKS

DEVICE TAG NO NEVICE CODE DEVICE TYPE

T 1 sresmSEEE. TTTI IS T I

1 NIDO-XXXXX XXXX QO-XXX-XXX TO BE DETERMINED




Sout EXAS NUCLEAR PROJECT ( 14926 0%
TOTAL DATA BASE

ONTROL ROOM DESIGN REVIEW REPOPT 3
CK CHECKLIST PN CRT._RV 7
o) ND TITLE *10 ND . N REFERENCE

0545 03 ANNUNCIATORS 00 073 R.5. 1.4
TITLE ANNUVICTIATO? -PLANT COMPUTER ALARM DISPLAY -CONTROLS CRITERION NO

*CRITERI N
CAPABILITY TO SELECT ALARM PRESENTATION

¥ THE OPERAICR CONSOLE THERE IS THE
BY YSTEM AND FUNCTIONAL GROUPINGS

(5

*HUMAN ERROR CATEGORY NO
C BE DETERMINED
*DESCRIPTION OF OBSERVATICON
TO BE DETERMINED ON FINAL OPERATOR'S CONSOLF
*DESIGN REVIEW TEAM RECOMMENDED ACTION PRIORITY
oQ76 TN BE DTERMINED

*PROVELT REVIEW TEAM CISPOSITION ACCEPT?

*REMARKS

*MANAGEMENT REVIEwW TEAM DISPOSITION

*REMARK

AT IS ESSATEERESS

NO DEVICE TAG NO DEVICE CODE DEVICE TYPE

EWFTETTTNE_IWS =

PRNRE BIETTTISS

NIOO - KXXXK~-~XXXX QO-XXX~-1C1 COMPUTER CONSOLE

XOIO0 FORM WGIE) PR LGS IR Ve




TEXAS NUCLEAR PROJETT | 14792¢
o L POK § N REVIEW REPORT 3 TOTA! JATA BASE
«SHT vt i (23] RT _RV STFP
* NO NO ' NO. NO _NO REFERENCE

0546 03 AMNNUNCIAT

*CRITERION TITLE ANNUNCIATI PLANT COMPUTER ALARM DISPLAY-CONTROLS CRITERION NO
ON THE OPERATOR INSOLE THERE ARE KEYS FOR REASSIGNMENT OF ALARM |
ON THE MAIN CONTROL PANE

*HUMAN ERROR CATEGORY NO
TC BE DETERMI

*DESCRIPTION OF OBSERVATION
*O BE DETERMINED ON FINAL OPERATOR’S CONSOLE

*DESIGN REVIEW TEAM RECOMMENDED ACTION PRIORITY

0076 TO BE DETERMINED

*PROJECT REVIEW TEAM DISPOSITION ACCEPT

*REMARKS

*MANAGEMENT REVIEW TEAM DISPOSITION

*REMARKS

NO DEVICE (AG NO DEVICE CODE DEVICE TYPE

- == = == == == % TR EE T

1 N1QO- XXXXX XXXX 00-XXX-101 COMPUTER CONSOLE




SOUTH EXAS NUCLEAR PROY I i 14926
CONTROL ROOM DESIGN REVIEW REPORT 3 TCTAL DATA BASE B A A
Cx CHECKLIS ) £
NO TITLE ). NO REFERFENCE
« == . . p—_— == . .

7 O3 ANNUNCIATORS

NV ¥

*CRITERION TITLE ANNUNCIATOR-PLANT COMPUTER PRINTERS CRITERION NO
A SECOND PRINTER SERVES AS A UTILITY PRINTER AND TO BACK UP THE ALARM PRINTER

SHUMAN ERROR CATEGORY NO
TO BE DETERMINED

«DESCRIPTION OF OBSERVATION
TO BE DETERMINED ON FINAL CONTROL ROOM

*DESIGN REVIEW TEAM RECOMMENDED ACTION PRIORITY
0076 TO BE DETERMINED

*PROJECT REVIEW TEAM DISPOSITION ACCEPY?: YES

*REMARKS

*MANAGEMENT REVIEW TE'M DISPOSITION

*REMARKS

NO DEVIC TAG NO DEVICE CODE DEVICE TYPE

"TEE TLE = x TTTTIIT T I I T

1 NIQO-XXXXX ) QO-XXX-212 CONPUTER PRINTER

TIrL FENANEEESSSEERRR NN

APGE FOMM WRG




OUTH EXAS NUCLEAR PROJECT ( 14926

. CONTROL ROOM DESIGN REVIEW REPORT 3 TOTAL DATA BASE ST (Ot SIAn
«SHT CK HECKLIST PN RT._RYV STF
« NO _ND TITLE NO D REFERENCE
. . : .
0548 03 ANMNUNCIATORS O 4 8.5
«CRITERION TITLE ANNUNCIATOR -PLANT OMPUTER PRINTERS CRITERION NO
THE SECOND PRINTER SUPPLIES HARD COPY TO THE OPERATOR FUR ALARM RELATEL
FUNCTIONS SUCH AS ALARM S0RTS ESF EQUIPMENT BYPASSED OR INOPERABLE ET
«HUMAN ERROR ATEGORY NO
TO BE DETERMINED

*DESCRIPTION OF OBSERVATION
7O BE DETERMINED ON FINAL CONTROL ROOM
*DESIGN REVIEW TEAM RECCMMENDED ACTION PRIORITY
0076 TO BE DETERMINED

*PROJECT REVIEW TEAM DISPOSI i ION

*REMARKS

*MANAGEMENT REVIEW TEAM DISPOSITION ACCEPT? YES

*REMARKS

DEVICE CODE DEVICE TYPE

TEITSETTSTESS

1 N1OO-XXXXX XX XX O0-XXX-212 COMPUTER PRINTER
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SOUTH TEXAS NUCLEAR PROJECT + 14926-001 )

* CONTROL ROOM DESIGN REVIEW REPORT 3 TOTAL DATA BASE CECTING (RTAC SN
«SHT CK CHECKLIST PN.CRT . RV STP NUREG
* NO .NO TITLE NO. NO.NO REFERENCE 0700 REF
0557 03 ANNUNCIATORS 00 090 8.6.2
*CRITERION TITLE ANNUNCIATORS-COMPUTER DEVICE ALTERNATES CRITERION NO 090

ALL COMPUTER DRIVEN DISPLAY AND PRINTER DEVICES HAVE ALTERNATES AND DEVICES

FAILURES CAUSES THE ALTERNATE TO BE USED AUTOMATICALLY
*HUMAN ERROR CATEGORY NO E

TO BE DETERMINED
*DESCRIPTION OF OBSERVATION

TO BE DETERMINED ONPUTER

PRIORITY

*DESIGN REVIEW TEAM RECOMMENDED ACTION
0076 TO BE DETERMINED

ACCEPT? YES NO

*PROJECT REVIEW TEAM DISPOSITION

*REMARKS

*MANAGEMENT REVIEW TEAM DISPOSITION ACCEPT? YES NO

*REMARKS
o

EESaSREs zem IEFEEERSTETTSEN

NO DEVICE TAG NO DEVICE CODE DEVICE TYPE

'TTI TR T EESITSCTTSTTS _SETTTUTITSE SSSTESEN

1 N1IOO-XXXXX XX XX 00 XX-XXX TO BE DETERMINED




SOUTH TEXAS MUCLEAR PROJECT (|
. CONTROL ROOM DESIGN REVIEW REPORT 3 TOTAL DATA
s SHI CK CHECKL1ST PN.CRT RV
+ NO NO TITLE NO NO . NO
. == .
0559 03 ANNUNCIATORS 00 093 8.6.4

*CRITERION TITLE ANNUNCIATORS -RESPONSE TIME

THE TIME FROM THE OCCURANCE OF A PLANT DEVIATION

ATION AND DISPLAY IS NOT GREATER THAN ONE

*HUMAN ERROR
TO BE DETERMINED

*DESCRIPTION OF OBSERVATION
TO BE DETERMINED ON FINAL CONTROL BOARD

*DESIGN REVIEW TEAM RECOMMENDED ACTION
0076 TO BE DETERMINED

*PROJECT REVIEW TEAM DISPOSITION

*REMARKS

*MANAGEMENT REVIEW TEAM DISPOSITION

*REMARKS

NO DEVICE TAG NO

DEVICE CODE

1 NIQD-XXXXX XX XX

SECOND

O -XXX-206 ANNUNCIATORS

Y

DEVICE TYPE

1492¢

BASE
S TF

REFERENCE

THE

1

TIME

)

OF

DATE 030983

CRITERION NO

CATEGORY NO

PRIORITY

ACCEPTY YES

ACCEPT?: YE

PAGE o \r\
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NO

NO




SOUTH TEXAS NUCLEAR PROJECT ( 14926-001 )
CONTROL ROOM DESIGN REVIEW REPORT 3 TOTAL DATA BASE
SHT CK CHECKLIST PN.CRT RV > TF NUREG
NO NO TITLE NO NO . NO REFERENCE 0700 REF

0563 O3 ANNUNCIATORS 00 097 8.6.8

*CRITERION TITLE ANNUNCIATORS -REPLACEMENT OF ANNUNCIATOR LAMPS
THE ANNUNCIATOR DESIGN PERMITS RAPID REPLACEMENT OF LAMPS, PRESENT NO SHOCK
HAZARD DURING MAINTAINANCE, AND INCLUDE A MEANS TO ENSURE CORRECT TILE
REPLACEMENT

*HUMAN ERROR
TO BE DETERMINED

*DESCRIPTION OF OBSERVATION
TO BE DETERMINED ON FINAL CONTROL BOARD

*DESIGN REVIEW TEAM RECOMMENDED ACTION
0076 TO BE DETERMINED

*PROJECT REVIEW TEAM DISPOSITION

*REMARKS

*MANAGEMENT REVIEW TEAM DISPOSITION

*REMARKS

DEVICE TAG NO DEVICE CODE DEVICE TYPE

SECUSISTETATTLTISE SV RTSIES

1 N1OO- XXXXX - - XXXX O0-XXX-XXX TO BE DETERMINED

DATE 030983

CRITERION NO

CATEGORY NO

PRIORITY

ACCEPT? YES

ACCEPT? YES

FL 7 TR N ® A9Bec SLAR N




DATE 030983

SOUTH TEXAS NUCLEAR PROJECT ( 14926-001 )
CONTROL ROOM DESIGN REVIEW REPORT 3 TOTAL DATA BASE HACTIN CAMRAL 00 SIATON
CK CHECKLIST PN.CRT RV STP NUREG
NO TITLE NO NO . NO REFERENCE Q700 REF

0564 03 ANNUNCIATORS 00 100

*CRITERION TITLE ANNUNCIATORS-TILE LIGHTING CRITERION NO
BLANK TILES ARE NEVER BE LIT EXCEPT FOR TESTING

*HUMAN ERROR CATEGORY NO
TO BE DETERMINED

*DESCRIPTION OF DBSERVATION
TO BE DETERMINED ON FINAL CONTROL BOARD
*DESIGN REVIEW TEAM RECOMMENDED ACTION PRIORITY
0076 TO BE DETERMINED

*PROJECT REVIEW TEAM DISPOSITION ACCEPT? YES

*REMARKS

«MANAGEMENT REVIEW TEAM DISPOSITION ACCEPT? YES

*REMARKS

NO DEVICE AG NO DEVICE CODE DEVICE TYPE

== as® = TITTE S TETT

1 N1OO XXXXX XXX X OO0 -XAX-XXX TO BE DETERMINED




SOUTH TEXAS NUCLEAR PROJECT ( 14926-001
. CONTROL ROOM DESIGN REVIEW REPORT 3 TOTAL DATA BASE
*SHT CK CHECKLIST PN.CRT RV STP
« NO .NO TITLE NO. NO.NO REFERENCE

0565 03 ANNUNCIATORS

T T . ST TILLLILE

00 101 8.6.9

*CRITERION TITLE ANNUNCIATORS-TILE LIGHTING
IN CASE OF FLASH FAILURE THE TILE WILL STILL LIGHT up

*HUMAN ERROR
TO BE DETERMINED

«DESCRIPTION OF OBSERVATION
TO BE DETERMINED ON FINAL CONTROL BOARD

*DESIGN REVIEW TEAM RECOMMENDED ACTION
0076 TO BE DETERMINED

*PROJVECT REVIEW TEAM DISPOSITION

*REMARKS

*MANAGEMENT REVIEW TEAM DISPOSITION

*REMARKS

DEVICE TYPE

XXX TO BE DETVERMINED

030983

TR CEMERATING SIANC

CRITERION NO

CATEGOGRY NO

PRIORITY

ACCEPT?: YES

ACCEPT? YES
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ANNUNCIATOR REVIEW GUIDE

SUMMARY

The Control Room Design Review Annunciator Review Guide establishes the basis and

methodology for completion of the review of the annunciator system, including the

Bypassed and Inoperable Status Lights.

The eriteria and methodology set out in this guide will be used to determine the physical

parameters, alarm message, and location of each alarmed point. Th~ alarm printout and

computer 1/O will be revised to reflect changes made by this study.

OBJECTIVE

[his guide will provide the basis for completion of the Annunciator Study. The remaining

tasks are:

rm

Firm up, from plant design requirements, what needs to be communicated

the operator as:

Plant annunciator alarms

Computer alarms

Local panel annunciator alarms

ESF by pass and inoperable status displays

Other status indicators

Within each of the above major systems: where the message shouid

be displayed and what audible signal, il required, sh ' id be used to

alert the operator.

Prioritize each message

R.4/05103
D987TW /001 9W




HOUSTON CONTROL ROOM
LIGHTING DESIGN REVIEW

TH TENRS &

RQJECT  POWER CO.

. Firm up message display physical characteristics:

Engraved plates or tile size

Selection of lettering type

Selection of letter size

Usage of aboreviations

Selection of numbers of lines per tile, maximum number of letters
and spaces per line.

Spacing within a tile and between:
Letter and characters
words (including abbreviations)

Lines - single line, two lines or three lines

vesign documentation formatting to effect integration of the annunciator

systems

Final annunciator study report

CRITERIA

[he annunciator study will be based on criteria aeveloped by:

STP CRDR Criteria Report Rev. 1,
STP CRDR Labeling Guide

The contents of this guide, considering:

[he list of points to be alarmed, including any new alarm points to bé
added. Combining alarm inputs to reduce the total number of alarms in
the control room is necessary to reduce operator confusion. Where
multiple inputs to a window are present, the computer is used to identify

the source.

8.4/05103
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The Annunciator list will be reviewed for conformance with the list ol

acceptable abbreviations in the Criteria Report, \ppendix L. This review

will assure that wording is consistent, and that the chosen wording can be

fitted onto the tiles.

Priorities shall be assigned within the three categories identified in the
Criteria Report, Section 8. Physical locations will be determined based
upon priority, and the review team's recommendations as to the relative
importance of a particular alarm, with the more important alarms Deing

located higher in the tile array.

METHODOLOGY

[he major annunciator study effort will be made by the Annunciator Study

Group. (ASTG)

[PT (Chairman)

Ken Christian - HL&P Operations

'ohn Tedens - HL&P Operations

Ashok Joshi - Bechtel Responsible Group Leader (Annunciator
and Computer)

Systems engineers and TPT Human Factors consultant as needed.
Organizational Meeting
An initial meeting will be held with the PRT to firm up:
Oraer for review of systems
Determine which systems engineer (including, 1f hecessary, Westlinghouse

participation) ana operations personnel will attend each ol the systems

review sessions

3.4/05103
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) Schedule for each systems review
0 Review documents to be used

Administrative rules
ASTG will meet to cover the above scheduled meetings as follows:

Review in committee meeting what has to be annunciatea and why.
Consider plant function and equipment protection needs (plant operations,
plant safety, and plant availability).

The system engineer should provide a general outline of what action the
operator shall take in response to the alarm.

I'he committee shall determine:

Where and how the annunciation should take place
I'he optimum message
he message priority

if the [/O Lists (Annunciator Computer or others) reflect the

correct inputs anc if modifications are necessary.

nevise the Annunciator and Computer lists to incorporate the agreed

changes. ‘This list will be submitted to the PRT for approval.

4.4 IThe ASTG Chairman shall cgetermine when to initiate the preparation of

physical characteristics recommendations item 1.0 Para. 4 to the Human Factors

engineer. These will be reviewed and accepted by the ASTG.

I'he documented results of the committee will be processed through the PRT.

[PT will prepare the final Annunciator Study Report

8.4/05109
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ANNUNCIATOR MEETING NOTES
FOR PANEL 10

Attendees

bob Arneld TP1

Ken Hobbs CRT EE

David Martin Electrical Wiring
Dan Wicks Bechtel

J. R. Polu Bechtel

Chuck Pohla Bechtel

William Edwards Bechtel

A. Joshi Bechtel

John Tedens HL&P

Discussion:

The group reviewed each annunciator on panel 10 and had the fcllowing comments.
f P

Keep separate sudden pressure relay alarms for each transformer. Make ihem
priority Z.

Keep a trouble alarm for each transformer. Make tnem priority 2. AJ is to get
separate inputs into the computer, to define the trouble.

Viove windows 4-10 and 4~11 to panel 3. Combine 3~10 into 4-10; and combine
J=11 into 4-11. Make priority 2.

Put "BOP Diesel Running" on the computer as status.

Put "BOP Diesel Trouble" on panel 3 - Priority 3.

Retain "Loss of Lockout Relay (2-1), as it contains all transformer and
main generator lockout relays.

Window 1-2 "Generator Voltage Hi/Lo" - Eleetrical to check on what

"

indicates. Same for 2-2 "Generator frequency Hi/Lo". This mayv be deleted.
] 3 -

2489W /0068W
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HOLD "Generator field voltage Hi/Lo.

Window 2-4. Electrical will come up with a new title and explain the operation.
HOLD windows 1-5 & 1-6; keep 1-5 and make priority 3. Rename 1-6. It is
pre trip for 1-5.

Window 2-6. Put on Hold.

Window 1-7. Make priority 3.

Windows 1-8, 2-8, 1-9 & 2-9. Hold. Electrical to look into and report back.
Lombine windows J~1 & 4~1 and make priority 2.

Windows 3-12, 4-12. Electrical to check.

here is no window for 345KV Bus trouble, Electrical to find out if these should

De.

Keep the 2 existing windows for 345-KV on panel 10, even though the Turbine
and generator alarms are moved.

Each of the 13.8 KV tie, supply, and ESF feeder breakers will be alarmed. For
the 4160 volt system, keep one alarm.

Transfer 8 under voltage (for 13.8 kV) alarms to the computer.

For the 13.8 ¥V Breaker trips, make priority 2. Eliminate the words BUS and

SUPPLY in row 5 alarms to eliminate the spacing problem of too many words.

Add 6 new 480V load center undervoltage alarms; make then priorty 3.

Window 8~10 - Change to a trouble alarm and eliminate 8-11] and 8-12. Put on
computer for definition and make priority 2.

I'he undervoltage alarms should be put on hold.

Add 15 new Windows for feeder breakers.

2489W /0068W
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ANNUNCIATOR MEETING NOTES
FOR PANEL 10

Attendees

A. Joshi Control Systems
William Edwards Control Systems

Chuck Pohla Control Systems

J. R. Polu Electrical

Dan Wicks Electrical

David Martin Electrical Wiring Group
Bob Arnold I'PT

John Tedens HL&P

Discussion:
I'he group continued discussions on rane! 10 alarms, with the following comments:

Electrical wants to remove the words "SUPPLY BREAKER" and add back "BUS"
from window 5~1 and other places in row 5.

Windows 8-10, 8~11, and 8~12 are repeated on ZLP~150. Therefore, the action
taken on 5-18 is valid.

Windows 3~1 and 4~1 can be combined.

I'he group will segregate out the first outs as we go. We need an answer to:

Should the first outs be duplicated on both the alarm box, and on the first out
panel”?
Answer: Duplicate them, because the first out panel will not flash and sound a

norn.

2495W/0068W
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A recommendation was referred to the PRT to use an array of 5 X 10 windows

of J" by 3" each, because of the difficulty in reducing the number of characters
to 3 lines of 9 characters each.

Resolution: The array and window size will stay the same. However, the letter
height can be reduced to a nominal one-quarter inch because the overall height,

alter adding stroke width, becomes greater than the minimum 0.269" required.
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ANNUNCIATOR MEETING NOTES
FOR PANEL 10

Attendees

A. Joshi Control Systems
William Edwards Control Systems

Chuck Pohla Control Systems

J. R. Polu Electrical

Dan Wicks Electrical

David Martin Electrical Wiring Group
Bab Arnold TP1

John Tedens HL&P

Discussion:
Electrical and operations made further comments on panel 10 alarms.

There should be separate windows for the Lockout Relays on
1. The main generator

2. The main transformer

3 The Unit Aux transformer

Each ol these should be a priority 1.

Ihe priority of main transformer 1A, 1B, and Aux. Transformers should be 1.
Delete the "Parallel" alarms. (6-1, 6-4, 6~7, and 6~10).

Need to add a new alarm for the Emergency Transformer Lockout.

The alarms for Y510 and Y520 (4 windows) should be relocated to panel 7.

Received a printout from W. Edwards on New Computer 1/0O for digital inputs.

0068W
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Discussion of Panel 8 (1LB009)

The HP heater Drip Pump, startup deaerator, and FW heaters 8 and 12 have

been deleted. Windows as follows:

=1, 1-2, 1-3, 1-4, 1-5, 2-1, 2-2, 3~1, 3-2, 5-6, 6-6, T-4, & 8-4.

Delete the overcurrent alarms, windows 3-3, 3-4, and 3-5.

The new deaerator will require about 10 new windows.

On the alarms (on 1LB007) for Turbine bearing steam seal pressures Hi/Lo,
Windows 1-4, 2-4, 3-4, 4-4, 5-4, and 6-4, the Hi/Lo should be defined by the
computer, as the operator needs to know whether the system is losing steam, or

IS taking in air. Make priority 3.

2497TW/0068W
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ANNUNCIATOR MEETING NOTES
FOR PANELS 9 AND 10

Attendees

A. Joshi - Control Systems
william Edwards - Control Systems

Chuck Pohla - Control Systems

J. R. Polu - Electrical

Dan Wicks - Electrical

David Martin Electrical Wiring Group
Bob Arnold 'P1

John Tedens HL&P

Discussion:

The group had the following comments on panel 9 alarms:

Ihe three Condensate groups overcurrent alarms (1-7, 2-7 and 3-7) should

deleted. The plant operators (John Tedens and Ken Christian)state that when a
pump trips the operator action will be to dispateh someone, and if overcurrent
has caused the trip, these will be local indication.

Keep pump trip alarm (4-7) and make priority 2.

Delete window 8-4,

Keep window 5-8. Priority 3.

2500w /0068W
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Reviewed a new P&ID. There are to be Seal Water differential pressure
measurements on 3 new Feedwater Booster Pumps, and a level (1) on the seal
leakoff Tank, which controls flow to the condenser. Also Hi/Lo levels on 2 new
deaerator storage tanks for a total of 4. The tank Hi/Lo should be combined to
come up with a total of 6 new alarms, ie | on the seal leakoff tank, 3 on the

boost pumps, and 1 Hi/Lo on each of 2 storage tanks.

Discussion of the generator alarms that were relocated from Panel 10 to panel 7.

(Window numbers refer to the old designations).

Windows 1-1 and 1-2. there are no provisions to provide these. Place on Hold

and see if we can either/or get it or want it. The operators will check with

Stan Eldridge at the site, also.

Windows i-3 thru 1-9 are recommended by Westinghouse and should be kept.
Window 2-6 may cause a lockout and ‘rip. Make priority 1.

Delete the word "Auto" from window 2-7 and make priority 3.

Make window 2-9 priority 3.

Dan Wicks of electrical says there will be one new alarm.

2500W/0068W
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ANNUNCIATOR MEETING NOTES
FOR PANEL 7

Attendees

Jivan Pulijal - Bechtel

Chuck Pohla - Bechtel

John Tedens - HL&P

K. Christian - HL&P

Bob Arnold - TPT

David Martin - Electrical Wiring

Discussion:
The following comments concern the yroup's discussion of panel 7 alarms.

Window 1-10 is a re-transmitted alarm from ZLP 119. Change the title to
"Generator Auxiliaries Trouble" to cover all 3 systems at ZLP 119, this allows
the deletion of window 1-9" Hydrogen Seal Oil trouble", which is also
retransmitted from ZLP-i19.

Windows 2-10 (.....Lo) and 3-10 (.....Lo-Lo): Jivan is to research the set points
and report back 6-2-83.

Window 4-]10-make priority 3.

Discussed adding a Stator Cooling Water Temperature Hi, which is already
alarmed on ZLP 119. Decided that is is not necessary.

Discussed adding a ZLP119 Power failure, indicating loss of 125 VDC input
power. This is available as a contact closure. However, all local panels have
the potential for loss of power, and all can not be alarmed. Decided to add loss

of power into the Trouble alarm, window 1-10.

2501 W/0068W
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Need to add 2 windows

Generator H'Z Temp Lo.

Generator h,‘1 Press Hi/Lo

Discussion of ZLP 119 relative to 3 aux systems equipment. Jivan will find out
and report. The question is one of time required to determine the trouble and
walk to the equipment, as opposed to the control room telling the AO which
piece of equipment to go to, if the system alarms are separated.

Suggest removing "DC Seal Oil pump running” from the common alarm "Seal
Oil Trouble", to avoid having 2 alarms for 1 condition.

Combine windows 3-7 and 4-7 intoone " Temp Hi/Lo", and delete 4-7.
Combine 7-3 into 6-3; delete 7-3; make priority 1.

Hold 8-3 until discussion on main steam system. Hold 4-1 & 5-1.

Make window 1-1 a priority 1. Also, make 5-5 a priority 1.

Delete window 3-1. Also, delete 8~5 which is effectively the same as 7-5.
Operations wants a window for 3-2 and 5-2. Presently, these and 1-2, 2-2 and
4-2 are only on the computer as T/ measurements, without the trip outputs

required to alarm.

2501 W/0068W
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ANNUNCIATOR MEETING NOTES
FOR PANEL 7

Attendees

W. Edwards - Bechtel

Chuek Pohla - Bechtel

John Tedens - HL& P

K. Christian - HL&P

David Martin Electrical Wiring
Bob Arnold - TP1

R. Mistry - Bechtel

Discussion:

The group continued the review of the alarm windows on panel 7, with the following

comments.

Delete the following windows from the annunciator and put them on the

computer: 2-8, 4-8 (pump over loads), and 2-9, 6~7 (vapor extractors not running).
Combine windows 6-8 and 7-8, make priority 1, and delete 8-8. Send two new

inputs to the computer from Turbine Bearing oil press Lo to be able to test the

Turbine Trip on Lo Bearing Oil Press.

2504W/0068W
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Explanation of 5 Temp Alarms (1-2, 2-2, 3-2, 4-2 & 5-2): Window 3-2 Turbine
base/cover DT Hi and 4-2 Turbine base/cover DT Hi~Hi indicate the presence
of water in the HP Turbine. Window 2-2 indicates that one of the other 2 is
burned out. The operators still want to have 2 alarms of these 5 T /( S, ie 3-2
and 5-2. Jivan will investigate possibilities for getting trip outputs without
using the computer to generate inputs to the annunciator system, for those

times when the computer is not available.

Discussion on Panel 6 - SGFPTs

204w

Does SGFPT Control Oil Press Lo cause a trip of the SGFPT? If so, this alarm
can be deleted, Rajan to find out and report back.

LCombine windows 2-3, 3-3, 4-3 5-3 and 6-3 into SGFPT 11 Irouble alarm
(new). Repeat for SGFPT 12 (Col.6) and SGFPT 13 (« 0l.10). Make the new

trouble aiarms priority 3. Retain tripped, suction press Lo, and Sel Water DP

Lo, far each feed pump. Make the trip alarm priority 2, and the other 2

priority J.
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Attendecs

Bob Arnold
Dave Martin
W. Edwards
R. Mistry
C. Pohla

J. Tedens
n. Christian

B. Martinez

Discussion:

I'he group continued t«

12T IW/0099W

ANNUNI(

P
Electrical
Controls
controls
controis

HL&I

Windows 3-3,
"SGFPT 11
nad 10,
tripped alarm

list of trips.

Combine J windows that

8~2) Aand use

rriority 3.

[rouble”.

Priority 3.

IATOR MEETING
FOR PANEL 6

4~3, 5=J and 6~3

the computer for

Retain the

NOTES

review the alarms located on Panel (

should

Kepeat for the other two

others

priority 2. All others priority

announce to load

detall.
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Keep windows 2 =1, 5=1 and 6~2. Priority ASSIgNn priority | to

b=1, and move to the first out panel.

As of now, there is no audible alarm on the QPDS.

Martinez thinks that there will be one new temperature alarm per S

check, and get back t«

arge window (2 ea) 4 x 6 lamp boxes are for status onlv. There is no

priority, no llash, and no audible.

\larms These were previously on panels i,

A\FWP #14: Steam supply pressure Hi/l« there it indicator to determine
whether it 1s | LO. Retain & n SIEN priority 4. Low discharge pressure
ASSIEN priority 3. Irip and throttle valve tre RASIN ror i shorten to

ind T valve trin": ade k T ) the abbreviation list. Exhaust pressure Hi

vercurrent alarms F previous discussion. Hetain the tripped

rity <) and the Discharge Pressure Low (priority 3) alarms.

iscussed the | YPASS and Inoperable Status lr,{.’l‘ in general. A window with ne
AFW PUMP 1", is a white light, an neans that the device
ypassed. A window legend with a vert, ‘e "AFW Pun p I Not Running”, is a red

HgNht, and means that the device did not operate when required. It is inoperabls
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in a8 memo
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board” concept. How lar should the
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from the PR, dated June 15,
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Attendees

Bob Arnold
Dave Martin
J. Tedens

. Pohla

. Edwards

. Botello

C
W
K. Christian
J
A

. Biswas

J. Pulijal

Time

Discussion:

CONTROL ROOM
DESIGN REVIEW

ANNUNCIATOR MEETING NOTES
FOR PANEL 6 & 7

TPT
Electirical
HL&P
Bechtel
Bechtel
HL&P
Bechtel *
Bechtel *

Bechtel *

The group discussed some new alarms, and cleaned up some unanswered questions.

3273W/0099W

On Panel 5, windows 1-11 & 1-12, change name to "Bypass BKR,
Train R (S) CLOSED" instead of "econnected".

Discussed the status boxes on Panel 5. These signals are provided

by Westinghouse, and were agreed upon as necessary.
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K. Christian (HL&P Cp'ns) suggested adding a new annunciator window "P6/P10
NOT SATISFIED" to Panel 5, as an aid to operating without tripping the plant

inadvertently.

Discussed the desirability of adding a status light for C-5 permissive. Decided

that it was nct necessary.

Discussed the SG Blowdown alarms. Operators suggested putting the steam
flows and water flows on a dual indicator (1251) and adding a level indicator to

the panel.

Combine windows 5-7 and 6-7 into a Pressure Hi/Lo alarm, priority 3, and to

combine 7-7 and 8-7 into a Level Hi/Lo alarm, priority 3.

Combine 4 Blowdown flow windows into a common window. The operator can
then go over to Panel 018, where the Flow Indicating Controllers are loccated,
determine which one is high and correct it. Since he has to go to Panel 018,
even if he already knew which SG Blowdown flow was high, there is no need to

have 4 separate alarms.

Discussed a new P&ID. There are alarins for filter delta P high, Cation Demin
delta p, mixed bed demin, high turbidity, and demin outlet strainer delta P hi.

As there are no controls for these in the main control room, they should be put
on ZLP-150.

The loop "alert" alarms on Panel 6, windows 1-2, 2-2, 3-2, and 4-2 are priority

3. Window 5-2 is priority 1 and should be moved to the first out panel.

3273W/0099W
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More on Panel 7 alarms with Jivan Pulijal.
The alarm that we made "Gen Aux Sys Trouble" - contains 3 system trouble
alarms. These are Seal Oil, Generator Hydrogen, and Stater Cooling Water
systems. We need J separate alarms, as the 3 systems are somewhat separated

physically, and there would be a delay in determining which system had trouble.

The earlier discussion on an alarm for loss of power to ZLP-119 left the

question on "hold". We decided that it was not needed.

Window 4-i: not clear on its meaning - it may prevent the turbine - generator

from motoring. Leave it in for now.

Remove the hold from 8-6.

Keep 5-1; more on 3-2 and 5-2. Right now, there is no temperature switeh to

provide these alarms. If we put them on the ERF computer, and let it generate

set points, the ERF can then drive the alarms. The alternative is to mount 2

new temperature switches.
Hold window 1-5.
PORVs in Local Control - windows 1-3, 2-3, 3-3, 4-3: Look into putting this

function on the operations console as STATUS - ie, one window. "PORYV not

closed": make priority 3, and move to Panel 6.

3273W/0099W
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ANNUNCIATOR MEETING NOTES

Attendees:

Bob Arnold TPT

G. Boghosian  Controls
D. Martin Elect.

W. Edwards Controls
K. Christian HL&P

J. Tedens HL&P

C. Pohla Controls
M. Vinein Controls*
B. Martinez Controls*
C. Nguyen Controlc*

U. Giveon Controls*

* Part Time

Discussion:

The group continued to clear up questions from previcus meetings, after which we

started on Panei 1.

There was some uncertainty about "Turbine Zero Speed" on Panel

7. Baldo Martinez will check the logic and report back.

The previously discussed new Turbine temperature alarm will be

sent to the computer and there an alarm will be generated.
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Hold discussion of transfer to local until a resolution is made on all local

control alarms.

Discussion on Panel 1

RHR:

Window 4-8 on Box 1A: it is not clear what is the source, ie PY-861. Miles

Vinein will cheek it out.
There is an RHR pump unavailable signal composed of Pull-to-Lock, and loss of
Control power. As RHR does not have & Bypassed/Inoperable window box, it
may be desirable to add this to the alarms, even though it is status.

CCW: Comments apply to all three trains.

Hold 6-3 "Local Control" for resolution, as above.

2. Pump overcurrents - hold until we find out if the overcurrent causes a trip.

May want to eliminate.

Containment Spray: Nguyen

Panel 1A, window 2-11, overcurrent: send to computer.

Do we want a new alarm for ground fault? No, the bus has ground fault

detection.

Retain the other windows for containment spray. Make the pump trip and

discharge press lo alarms priority 2. Make valve overload priority 3.

3273W/0099W
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Make the Aux Shutdown Panel Entry Alarm a priority 3 and move to the

operator's console.

More on CCW system.

Delete part of 3-3 Auto trips inoperative as it no longer exists in the logic.

Retain the Outlet press lo function.

The operators would prefer a Lo function to be added to window 2-3 outlet

temp hi.
Delete window 5-4 "... Auto Start," and send to the computer.
. Cubicle Temp Hi" for the HVAC review.
There are no new CCW alarms.
ECW System - Uzi Giveon
Retain 1-1 and 1-2, and make priority 3. Change 1-1 to "... screen stopped".
Delete 3-1 overcurrent
Retain 4-1 tripped; make priority 2

3-2 strainer hi delta p; make priority 3

1 disch press lo; eliminate auto trips; make priority 3

5_
6-2 Strainer tripped; priority 3. If we need the window for

space, we can put on the computer

Hold 6-1, Local Control, and delete Disch strainer hi delta p. This is on the

computer.
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6/16/83

Attendees:

. Arnold TPT
. Edwards Conitrols

). Martin Elect.

. Christian HL&P

. Tedens HL&P
>« Pohla Controls
. Mahanta Bechtel*
. Savins Bechtel*
M. Muneer Bechtel*
. Patlovany Bechtel*

. Dwivedi Bechtel*

*Part Time

Discussion:

The panel continued consideration of the alarms on the ESF panels. These are on a

"train" basis, and there are generally 3 alarms for each discussed.
RCFC System

1. Lo delta p is interlocked with fan running, and shutdown is

automatic. The operctor must start the standby train.
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Combine the Two fan trips into 1, and the two Lo delta p alarms into one (these
are 2 fans per train). Since the operator must go to the panel to start the
standby train, there is not need for train identification, therefore combine all

three trains into 2 windows and define in the computer.
Containment pressure hi - priority 3. Combine Vacuum hi into Press hi/lo.
Window 1-10 on box 1 - breathing air, move to HVAC panel.

ECCS pump cubicle sump level Hi and Hi-Hi: This must be a qualified display

to meet the regulatory requirements. Move all six to the QDPS.

General answer for loeal control alarms: Delete from the annunciator and add

a separate, system level, white light for each status box. When lit, without a

component level wnite light, this indicates that some part of that system is in

local control.

The group discussed the turbine alarms on Panel 7 some more

Put back "Turbine zero speed" as this is needed to minimize damage to

equipment, ie, the turbine shaft.
Add back "RCB Personnel Airlock seal failure". This had been moved to the
computer. Make it priority 2 and leave it on the computer, as well as alarm it

on the operator's console.

Add back "Turbine Overspeed Lateh".

3273W /0099w
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Manual Trip of turbine - put on computer as priority 1. Also put on the first

out panel.

Move the following to the computer. RCB Pers. Airlock Open, RCB

Emergency Pers. Airlock open, RCB Pers. Airlock Trouble, RCB Emergency
Pers. Airlock Trouble. These are from Panel 7. Also, Radwaste Control Room

Trouble.

Also on parel 7, delete Bulk CO, Supply Hdr. press lo, and Bulk lo press N

&

supply Hdr. press lo.
On window box 1A

Delete Load Seq. Trouble. This is to be on the new ESF status, for the

Emergency diesels.
Move 1-12, Aux Panel entry alarm, to the operator's console.

Delete 2-12, Aux panel local Control initiated.

3273W /0099w
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B. Arnold
A. Larkare
D. Martin
W. Edwards
C. Pohla

R. Dwivedi
J. Tedene
K. Christian
J. Polu

D. Wicks

* Part Time

Discussion:

ANNUNCIATOR MEETING NOTES

TPT
Controls*
Elect.
Controls
Controls
Controls*
HL&P
HL&P
Controls*
Elect*

CONTROL ROOM
DESIGN REVIEW

6/29/83

The group first discussed some open items and then picked up the Post Accident

Monitoring Alarms, and the E1A Bus Alarms.

The Annunciator spec. was discussed.

Right now, there is no provision for a

first out panel, and, to confirm; there is no audible on the lamp test. The

audible gets turned on each time there is an alarm, and the group felt that

this was often enough, and an audible on lamp test was not required.
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The previously deleted ECW Pump discharge strainer delta p hi alarm should be

put back.

The "valve not fully open" alarms in HHSI, LHSI and Accumulstor systems
should be put on the ESF Status panel, because they are used in high stress
situations. During testing, ete., the operator will be watching the pump.

Add the RHR pumps into tre £SF status.

Defer "CCW auto start required and did not" until later.

Hydrogen monitoring and Post Accident Monitoring. Aril Karkare

Keep the Hydrogen Monitor Trouble, and assign priority 3. The equipment is

vendor supplied, and this alarm is a summary of hot box temperature, power

failure, low analyzer cell flow, cell failure, and low gas pressure.

For the Hi/Hi-Hi alarm; move to the QDPS and delete from the annunciator.

Delete 8-10 as there is no safety position, ie. no controls for the hydrogen

recombiner.

Move 7-10 to the ESF status panel.

Discussed the E1A bus alarms on window box 1A.

Retain 1-1; make priority 3.

Delete 2-1 as it is also on ESF status

3273W /0099w
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Change titles to 4 kV from 4.16 kV to save character space.

Delete 3-1. This identifies a manual function, breakers in paraliel, and the

operator will know that he has put them in parallel. Leave on the computer.

Delete 4-1, as it, Bus undervoltage, is on ESF status.

Retain 5-1, and assign priority 3. Remove "Fault" from titles.

Assign ESF load sequencer Trouble to the ERF computer.

Combine 4 windows, 7-1, 7-2, 8-1, 8-2 into one load center Trouble, and define
in the computer. Assign priority 3.
Combine 1-2, 2-2, 3-2 & 4-2 into one, 125 Vde bus El-I Trouble, and assign

priority 2.

Combine 1-3, 2-3, 3-3 and 4-3 into one, 125 Vde bus El-Il Trouble, and assign

priority 2. Let the ERF computer define.
p ) %
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ATTENDEES:

B. Arnold TPT

R. Dwivedi Controls*
W. Edwards Controls
C. Pohla Controls
J. Tedens HL&P

K. Christian HL&P

D. Martin Elect

V. Shertukde Controls
* Part Time

Discussion:

The panel covered the emergency diesel alarms and the RM U system. There are 3 trains
of diesels.

Diesels:
Delete 1-4 as it is on ESF status.
Keep 2-4, DG Trouble, and make priority 3.
Delete 3-4, Thrust bearing failure. For testing purposes, this function is on

the DG local control panel, and is by passed during an SL The alarms would

come on, but the trips are bypassed and the operator cannot do anything.
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Delete 4-4 and 5-4; See #3 above.

Delete 6-4, overspeed, as it is on ESF status.

Keep 1-5, DG local control, because SI is not bypassed when DG is in local.

Assign priority 3.

Keep 6-5, 7-5 and assign priority 3. Keep 8-5, level Lo-Lo, and assign priority

2 because this is a tech spec violation.

Need to add "Sequencer mode 1 not reset" to remind operator that the logic

must be reset to re-enable the sequencer to respond to a loss of offsite power

after an SI has been reset. The operators want the alarm to come in after SI

has been reset, instead of as soon as Sl occurs. Suggest adding a 2 min. delay to

the alarm.

RMU system on Panel 4.

Assign priority 3 to 1-2, Stor TK level Hi/Lo.

Delete the "Lo/Lo" from 2-2. Retain Hi-Hi.

Combine the 2 RMW pump trips into one window and assign priority 3.

3273W/0099W
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ANNUNCIATOR MEETING NOTES
ON ESF PANELS

ATTENDEES:

B. Arnold TPT

D. Martin Elect

C. Pohla Controls

J. Tedens HL&P

K. Christian HL&P

M. Vinein Controls*

R. Dwivedi Controls*
. Mistry Controls*
. V. Pulijal Controls*
. Martin Controls*

D. Wicks Elect*

D. Campbell Controls*

J. Botello Controls*
* Part Time

Discussion:

The group continued to examine the layout and desirability of alarms on the ESF systems

on panels 1, 2, and 3.

Safety Injection - Miles Vinein

Keep 6-8 and 6-9, pump tripped, and assign priority 2.
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Hold 5-8 and 5-9, overcurrents, until we can get an answer to the logic - i.e., do

these alarms also cause the pumps to trip, or do they come in at a lower current.

1

Assign priority 3 to train X valve overload, window 4-9. We want cach valve to
be in the computer for definition. This requires 45 additional computer points

total (for the 3 trains).

Need to add a new alarm, "Standby Jockey Pump Started". This pump starts

upon low press. in the RHR heat exchanger.

Retain 2-10, 3-10, & 4-10 for the accumulator system, and 7-10 and 8-10 for

the RWST system. Assign priority 2 for all.

J. Botello recommends putting 3-12 on the ESF status panel.

A question came up concerning retransmitted alarms from the annunciator to
the computer versus using separate contacts and cable for the computer. The
retransmit capability of the annunciator is limited.

Change: On EHC Ch. 1 and Ch. 2, Press Lo - Combine into one window.

Add 2 new windows on the new TA: One each for "Turb. Lube Oil Press Lo" and

for "Condenser Vacuum Lo". Assign priority 3.

Discussed the need for pre-trip alerms for EHC, Bearing Oil and Condenser

Vacuum Pressure Lo Signals. After a call to STP site for confirmation, decided

that these were not necessary.

11. Added back "Turbine Zero Speed"
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Discussed the BOP Diesel Generator.

Keep the "BOP DG Trounle". The other inputs are duplicated on the local

engine panel. Priority 3.

Move BOP DG Running to the computer.

Add a new alarm "Security DG Trouble" to panel 3. Priority 3.

Add "BOP 48 Vde Trouble" to panel 3. Priority 3.

Downgrade the 250 Vde Trouble and 125 Vde Trouble to priority 3.

On the general subject of overcurrents; Presently there are 2 relays, one for
the overcurrent alarm and one for the trip. Dan Wicks recommends
overcurrent alarms. HL&P operations will discuss and come back to the
committee with an answer.

Retain "BOP INVERTER TROUBLE", priority 3.

"E OF DG TROUBLE": Operators have no control over this equipment, and do

not want it in the control room.
Emergency Sump Levels are to be sent to the QDPS.

On window Box 2A, 1-10 "Bulk Hi Press N2" change title to ACC N2 Supply
Header Press Lo. Priority 3.

On 2A, windows 1-6 & 2-6, Cond Storage Tank levels: These move to panel 6
and change title to Aux FW Storage Tank Level Hi/Lo, and Lo-Lo. Assign
priority 2. These are also on the QPDS, except the Hi alarm.

3273W/0099W
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Subsequently, on a telecon from the plant site to C. Pohla, the following was

decided:

Combine the EHC CH.1 & CH.2 Press Lo. (CP007A)
Remove Condenser Vacuum below Setpoint (CP007A)
Remove Turbine Bearing Oil Pretrip (CP007)

Send all overcurrents to the computer

3273W/0099W
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Discussion:

. Arnold

. Martin
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. Pohla

. Tedens

« Christian
. Patlovany
. Spinelli

. Giveon

ANNUNCIATOR MEETING NOTES

TPT
Elect
Controls*
Controls
HL&P
HL&P
Controls*
Controls*

Controls

CONTROL ROOM
DESIGN REVIEW

T. Crawford gave a run down of the QDPS and its funetions. The group recommended

that we try for a common silence button for all the various alarm systems.

We then started the discussion on Panel 4 alarms.

RCDT - R. Patlovany

RCDT level Hi/Lo window 1-1: The Lo level trips the pump, but there is manual

start. Change to Hi/Lo~-Lo. Priority 3.

Retain 2-1, 3-1, 4-1, priority 3.
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Valve overload: Delete. The ESF status panel contains the IRC valve not fully
closed. If it overloads during isolation phase A, nothing can be done. Since the

motor continues to try to drive closed, put on the computer, priority 3.

Radiation Monitor - D. Spinelli

Operators suggested an alarm from the radiation monitor computer, with the other

alarms going to the plant computer.
Delete 6-2, 7-2, 8-2.

Keep 7-1 and 8-1, and move to Panel 3 or to the console. Assign priority 2 and 3

resp. Change 8-1 to Rad Mon Computer fail.
VCT System - U. Giveon
Retain 1-7, 2-7, 3-7, 4-7; priority 3.

Delete 5-5 and 5-6. The 4-7 alcrm is ahead of the pumps, and will be the

controlling function.

Delete and put on the computer, windows 5-7 and 8-8 for the positive

displacement pump.

Hold all local control alarms that are not now on ESF status panels for

resolution by a later EGL meeting.

Move to HVAC panel (ZCP0022): 7-5, 7-6, 7-7, 8-5, 8-6 & 8-7
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Move to Computer: 5-5 and 5-6, Centrifugal charging pumps trip. Also, 4-6,

suction valve overload, and 1-5 VCT IV overload. Priority 3.
There will be a logic change to have 8-12 include both fitters. Priority 3.
Retain 2-5, 2-6, 3-6. Assign priority 3.
BA Tank - U. Giveon
Retain 1-3 and 2-3, priority 3. The Hi/Lo on these is OK because the operator
has time to send someone out to look. The most likely time to get the high

temp alarm is during a batching operation when someone is already there.

Combine: 3-3 with 6-3 (8 inputs total), and 4-3 with 7-3 (8 inputs total) and

define in the computer, priority 3.

Combine 5-3 with 8-3 and define by control board indication. Assign priority 3.

A new purification system has been adced, thru the polishing demin. There are
measurements for Lo flow, hi turbidity, and Hi/Lo flow. Decided to add 1 new
window "BA POL DEMIN TRBL" with 3 inputs, priority 3.
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Attendees:

B. Arncld TPT

D. Martin Elect

K. Christian HL&P
J. Tedens HL&P
U

. Giveon Controls
C. Pohla Controls

V. Shertukde Controls
Discussion:
The group continued to consider the alarms for Panel 04 with the following comments.
Letdown system - U. Giveon
Retain 8-11, 1-9, 1-10, 1-11, 1-12, 2-¢, 2-10, 2-11, 2-12 with priority 3.

L

Retain 3-9, 3-10, 3-11, 3-12, combining the Hi and Lo (lows for seal #1 (4-9, 4-10,
4-11, 4-12).

Retain 5-9 thru 5-12, 6~9 thru 6-12, and 7-9 thru 7-12, with priority 3.

Retain all of column 8, with priority 3. (1-8, 2-8 ete.)
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BTRS - U. Giveon
Move 1-4, Local Control, to the computer.

Window 4-4: Hi/Lo is acceptable because the operator action is to send AO in either

condition. Assign priority 3.
Retain 5-4, 6-4, 7-4 and 8-4 with priority 3.
Move 1-6 to computer; other indications are available if the computer is down.
Combine 2-4 and 3-4; make priority 3.
Move 8-9 and 8-10 to the comnuter with priority 3.
RMW - U. Giveon
Retain 1-2 and 2-2, RMW Stor. TK levels. Assign priority 3.
Move 3-2 and 4-2, pump trips, to the computer, priority 3.

Began discussion of Panel 5.

Add a new window "Cold Overpass Blocked," for over pressure protection if T cold

drops and a block valve is closed.

2. Add "Overpress Actuation Alert" indicating that the actual RC pressure is greater

than allowable.
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Retain 8-6 on 5A. Make priority 3.

Move 6-5, Lo flow Rx Trip, to the 1st Out panel, priority 1.

Retain 6-1 thru 6-4 priority 3.

Retain 1-5, 2-5, 3-5, 4-5, bypass flow Lo, priority 3.

Combine 1-1 thru 1-4 with 2-1 thru 2-4 respectively. The highs and lows for both

reservoirs can be combined as the action is the same for either alarm. Put 8

measurements from each on one window, for 4 windows total. Priority 3.

Delete 4-1 thru 4-4, L.O. press Lo, as pressure is interlocked with the RCP start logic.

Window 8-5 Delete from both annunciator and computer. This is the RCP Qil Lift

pumps tripped.

10. Combine 3-1 thru 3-4 into one window "RCP L.O. CCW Flow Lo. Make priority 3.
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Attendees:

R. Villa Elect. Wiring
B. Arnold TPT

J. Tedens HL&P

K. Christian HL&P

C. Pohla Controls

W. Edwards Controls

U. Giveon Controls

Discussion:

The group covered some comments from HL&P Site operations then continued with panel

5 alarms.
Need to add 4 new alarms; one per lc
FW IA ISOL BYP FLOW t}
FwW IB ISOL BYP FLOW

FW IC ISOL BYP FLOW
FW ID ISOL BYP FLOW HI

2. We need to separate the "Upper Reservoir Level Hi/Lo" from the Lower Reservoir
levels.
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PRZR - U, Giveon
l. Mcve all PRZR alarms to Panel 4.

2. Retain 3-9, 4-9, 5-9, 6-9. Priority 3. Combine 1-9 and 2-9, Vapor/Lig Temp Hi,

priority 3.
J. On Box 5, move 2-7, 3-8, 6-8, 8-8, 2-11, 6-11, 2-12, 5-12 and 6-9 to the first out panel.
4. On Box 5A, move 2-7, 2- , 4-8, and 6-8 to the first out panel.
5. Retain 3-7 and 8-8, priority 3.

6. Combine 5-7 and 67 "PRZR LVL LO HTRS OFF/LETDN ISOL", priority J.

Retain 4-7, 1-8, 3-8, 5-8, 4-10, 5-10, 6-10, all priority 3.

8. Combine 8-7, 8-8 into PRZR HTRS TRIP, priority 3.

9. Hola -9 and 8-9.

PRT -

1. Make 1-10, 2-10, 3-10 priority 3 and move to Panel 4.

RCP - U, Giveon

I« On Box 5, move 8~1, 8~2, Rx trips, to the first out panel.

2. Delete 7-1 thru 7-4, overcurrents and put on computer.
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Retain 8-3, priority 3.
Rod Controls - U. Giveon
Delete 1-11, 1-12 alerts for runback.
Assign priority 3 to 2-11, 2-12.
Move 3-11, 3-12 to first out panel.
Retain 4-11, 5~11, 6~11, 7-11, 8~11 priority 3.

Delete 5-12 as there is no dispatch loading at STP.

Combine 7-9 and 8-9 (were on hold). The system hes heen changed. Re-name PRZR

PRESS LO PORV BLOCKED.

Add PORV Open Command, Priority 3.
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Attendees:

B. Arnold TP1
D. Martin Elect
. Edwards Controls
. Botello Controls
. Pohla Controls
. Christian HL&P
ledens HL&P
. Stevens Controls
. Patlovany Controls

. Buttrill Controls
* Part Time
viscussion:

'he group continued discussing the alarms for Panel ! A suggestion was made to add

alarms on the PORYV Block Valves, but decided to put them on the computer.

Protection Svs. - J. Botello

Windows 1-11, 1-12: Retain, priority 3, change title to BYP BKR TRAIN R, § CLOSE.

Move 2-11, 2-12, Manual SI trips, to First Out panel.
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Page 2
Revise title of 3-11, 3-12 to SSPS DC POWER LOSS TRAIN R, S, Priority 3.
Delete 4-11, 4-12; now on ESF status.
Containment Pressure
Retain 5-11, priority 3.
Move 6-11 and 5-12 to First Out panel.
Retain 6-12, priority 3; 7-12 priority 2.
Hold 8-12 as containment Isol Phase B may be elimina 1,
Combine 7-11 and 8-11 into one RPI TROUBLE, priority J.

Retain 1-10, 2-10, 3-10, 6~10, 7=1G, 8~10 and 8-9, priority 3.

Revise 5-10 to "... Not Out": Hold 4-10 and 5-10, make 7-9 priority 3.

Nuclear Instr. - J. Botello

Make 1-7 priority 3. Juan is to cheek if this is interlocked to prevent the alsrm from

coming in after the source range power level is exceeded.
Retain 3-7, 5-7, 8-7, priority 3. Delete 4-7.
Move 3-8, 6~8, 8~8 and 6-9 to first out panel.

Retain 1-8, 2-8, 4-8, 5-8, 7-8, 1-9, 5-9 (o first out panel.
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Hold 2-9, 3-9, 4-9.

Use the abbreviations PR, IR and SR for power range, intermediate rarge, and source

range.

Add 2 new windows, priority 3, on Box 5A

RCP Bus Undervoltage Rx Trip Alert
RCP Bus Underfrequency Rx Trip Alert

Retain 1-6 and 4-12, priority 3.

Add a new first out alarm, RCP + P8 Rx Trip.

PASS - B. Stevens

Add a new alarm Post Ace Sampling Sys Trouble, priority 3, on Panel 5.

Discussed Sump Alarms on Panel 5.

Retain 6~4 and 7-4, Containment Normal Sump Level, priority 3.

Move 5-6 and 6-6 to first out panel.

Move the FW Isol valves, 1-5 thr 8-5 to Panel 6.

Move 6-3, 7-3, 8-3 to Panel 3, priority 3.

Delete 6-1, 7-1, 8~l.
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Move 4-1, 5-1, 6-2 and 7-2 to Panel 2, priority 3.
Move 3-1, 3-3, 3-4 and 4-4 to Panel 4, priority 2.
Move 1-1 thru 1-4 to Panel 1, priority 2.

Move 2-1, 2-2 and 2-4 to Panel 2, priority 2.

Hold 5-2.

Move 4-3, 5-3 and 5-4 to Panel 2, priority 2.

Delete 2-3, EAB Elevator sump.

Move 3-2 to Panel 3, priority 3.

Move 4-2 and 8-4 to the HVAC panel, priority 3.
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* Part Time

Discussion:

CONTROL ROOM
DESIGN REVIEW

ANNUNCIATOR MEETING NOTES

TPT
Elect
Elect *
Controls
4L&P
Controls

Controls *

Discussed the remainder of the sump alarms on panel 5 and cleaned up some items on hold.

Delete the previously added RCP Trip above P8 from the first out panel.

Add a new one, ECW INTAKE STRUCT SUMP LVL Hi~Hi, put on Panel 2, priority 3.

l.  On Panel 5A, 5-6, 6-6, 7-6, move to Panel 2, priority 3.

Retain 7-5, priority 3.

Add one window for 10 drain pots level Hi-Hi, on Panel 8, titled MS BYP DRIP LEG

LVL HI-HL priority 3.

3316W/0102W
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Add MS CHEST DRIP LEG LVL HI-H], priority 3. There will be 4 inputs, and

computer will define.

On Panel 5, 4-10 and 5-10 were on hold. Delete 5-10. Change title on 4-10 to ROD
DEVIATION, priority 2.

Put back 4-7 SOURCE RANGE SHUTDN FLUX HI ALARM BLOCKED, priority 3.

Discussed bistable status lights. Delete the windows associated with containment hi press
IL
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Attendees:

B. Arnold TPT

D. Martin Elect

R. Dwivedi Controls
R. Tsai Controls
R. Mahanta Controls
C. Pohla Controls
W. Edwards Controls
K. Christian HL&P

R. Savans Controls

Discussion:

Discussed the HVAC annunciators for the new panel ZCP 022. First covered 5 DCNs that

are changing P&IDs.
RCFC Lo flow, 6 windows: Combine into one window, let the ERF computer define.
Combine 6 RCFC fan Trips into one and let the computer define. Retain the
priorities assigned earlier.
DG Room Temp Hi: Combine 3 into one window, priority 3.

ECCS pump Cubicle Temp: Combine 3 into one, priority 3.

ECW Pump Bldg. Temp.: Combine 3 into one, priority 3.
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Seven new alarms:

RMS ROOM TEMP HI, priority 3.

ESS CHLR AREA TEMP HIL one window for 3 trains, define in ERF Computer.
MAD VALVE CUBICLE TEMP HI, 3 inputs; one window, define in ERF computer.
RMW PUMP ROOM TEMP HI, priority 3.

BA PUMP ROOM TEMP HI, priority 3.

CHG PUMP ROOM TEMP HIL combine 3 into one window, priority 3.

CHG PUMP CUB SUPPL FAN TRIP, combine 3 into one window, priority 3.

MAB HVAC
Remove flow from MAB HVAC TRBL.
Combine Chem. Lab and Sample Room Exhaust Fan trip into MAB SUPPLEMENT
HVAC TRBL. This alarm will contain trips for 2 supply fan, 2 exhaust fans, the conf.

room, the locker room temps Hi/Lo. Friority 3.

Delete MAB Kad Chem Lab Filter Temp Hi, and M AB Sample Room Filter Temp Hi.

These belong on the fire protection panel.

Revise title of MAB Filter Temp Hi-Lo to MAB SUPP SYS Temp Hi-Lo, priority 3.

Add MAB SUPP FLTR DP HI, priority 3.

Delete MAB/OUTSIDE DP HI/LO

J316W/0102W
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7. The radiation monitor in the M AB goes directly to the computer, and needs no alarm.
8. Add "-Hi" to MAB CHLD WTR EXPETK LVL LO, priority 3.

9. Change MEAB to MAB in CHLD WTR PUMP TRIP

FHB HVAC

l. Combine 3 SUPP Fan Trips into one window.

2. Change title of SUPP AIR TEMP to SUPP SYS TEMP HI/LO.

3. Add FHB SUPP FLTR DP HI

4. Combine EXH FLTR A & B into FHB EXH FLTR DP HIL priority 3, with 18 inputs.

wn
-

Delete the carbon filter outlet temps hi, as these should be on the fire protection

panel.

6. Add SFP PUMP ROOM TEMP HI, SFP RECIRC VLV ENCL RM TEMP HL, FHB EMER
EXH HUM HL and FHB EMER EXH FLOW LO.

HVAC for DG Bldg

l. Combine 3"DG ROOM TEMP HI" into one window.

2. Combine 3 "DG OIL TK ROOM EXH FAN TRIP" into one window.

3. Combine 3 "DG OIL TK ROOM TEMP HI" into on window.

3316W/0102W
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Add "DGB FILTER DP HI" with 3 inputs into computer for definition.

Add "DGB EMER FAN FLOW LO" with 3 inputs into computer for definition.

Add "CW ELECT EQUIP RM TEMP HI/LO".
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Attendees:

. Arnold TPT
. Martin Elect

W. Edwards Controls
« Christian HL&P

J. Tedens HL&P
. Pohla Controls
. Mahanta Controls

R. Tsai Controls

Discussion:

The group continued the coverage of HVAC alarms and miscellaneous items.
On Panel 9, add "TAUX BOILER TROUBLE", priority 3.
On Panel 9, add "RESERVOIR MAKEUP TROUBLE" from ZLP500, priority 3.
Discussed the need for alarming the room temp in the boric acid tank room.
However, since there is no heater in the room, and the tank temp is monitored Hi/Lo,
there is no need for an additional alarm.
For the RWST level, want two windows, one for Hi/Lo, and another for

Lo-Lo/EMPTY. The Hi, Lo, and Lo~Lo measurements are all in the upper portion of

the tank and another alarm, empty, is needed near the bottom.
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5. For RWST, on the new layout for Panel 1, combine three trains of Level Hi/Lo into
one window and define in the computer. Do the same for level Lo-Lo/empty, and
reduce 6 windows to 2.
HVAC - CR - Rabin M.

Makeup is the emergency system.

Revise "EAB M/U FLTR HI DP" to "CR M/U «"y combine three windows into one,

and define in the computer.

Add "CR M/U FAN TROUBLE", and define in the computer.

Add "CR M/U AIR HUMIDITY HL" and "CR M/U FLOW HI/LO".

Move three alarms, "EAB M/U CARBON FILTER" ete, to the fire protection panel.
Also, move the three CR CLEANUP CARBON FILTER..." alarms.

Combine "EAB/CR INTAKE AIR CHEM CONC HI" with the smoke detector in the
intake air duct into one alarm. Subsequent to the meeting, J. Tedens pointed out
that this was not possible. The chemical being monitored is very toxie, and the
control room operator needs to identify this conditicn immediately. Leave as 2
separate windows.

HVAC - CR Cleanup

This is the normal system, and runs all the time.

l. Add "CR SUPPLY FAN TRBL", One window for 3 trains.
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Add "CR SUPPLY FLTR DP HI", one window for 3 trains.
Add "CR SUPPLY TEMP HI/LU", one window for 3 trains.
Combine three "CR CLEANUP FILTER DP HI" into one.

Add "CR CLEANUP SYS TROUBLE" and add into this the flow switeh High-Lo

functions.

Add "CR RETURN SMOKE" and define which train in computer.
EAB HVAC

Add "EAB SUPPLY FILTER DP HI", one window for 3 trains.

2 Add "EAB FAN TROUBLE", one window for 3 trains.

Lo

Add "EAB RETURN SMOKE", one window for 3 tr:ins.

Combine three EAB EXH FAN TRP into the TRBL alarm of 2 above. Define in the

computer. In this system, a supply and an exhaust fan, per train, are interlocked to

run together.
Add "EAB BATT RM EXH FAN TRBL", one window for 3 trains.
Delete "EAB/CR EXH FAN TRPs "(3 ea), as they are now on ESF status.

7 Add "EAB SPLY/RET TEMP HI/LO", with 9 inputs to the computer for definition.

fe
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