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FOREWORD

This document was prepared by the Commonwealth Edison Company
(CE) Byron/Braidwood Project Engineering Department in
conjunction with the Human Factors Technology Group of the ARD
Corporation, Columbia, Maryland. This report contains the
Commonwealth Edison Company responses to the Human Engineering
Discrepancies (HEDs) identified by the Human Factors review and
the Preliminary Design Assessment (PDA) Audit conducted by the
NRC. Byron Station Unit 1 control room is a standard design to
be used in several other plants. In addition to Byron Station
Unit 1, this report is intended to be applicable to Byron
Station Unit 2 and Braidwond Station Units 1 and 2.

This report is divided into two sections which include HED
responses prepared for NRC review. The subsequent Appendices
include previously discussed and approved HED responses. The
information contained in this report supercedes any previous
information concerning these topic issues.

Ssection I contains formal CE responses not previously submitted
for NRC review. The response categories are:

(o] HEDs with a formal CE response prepared for NRC review

o HEDs which are deemed non-safety-related and difficult
to back fit. Response to these items are requested to
be deferred "until the conduct of a Detailed Control
Room Design Review" (DCRDR).

o Priority 3l HEDs requiring further investigation
during the DCRDR. We request your concurrence in

reclassifying these HEDs to Priority 3.

o Closed items
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Section Il identifies items which were previously considered
"closed" but the responses have been revised to include updated
information.

Appendix A addresses discrepant items which have been discussed
previously with the NRC as part of the SER and which are now
considered "closed"; these items are identified throughout the
report.

Appendix B identifies discrepant items which were discussed with
the NRC in July 1982.

Appendix C identifies items which are acknowledged as "deffered
until the conduct of a DCRDR" by the NRC.

PRIORITY RATING codes referenced in this report were established
previously by the NRC. FINDINGS are listed sequentially within
each section by Subsections:

Control Room Workspace
Communication

Annunciator Warning System
Controls

Displays

Labels and Location Aids
Process Computers

Panel Layout

O © N o0 b W N
0O © O © 0O 0O 0 © ©

Control Display Intergration

Section numbers from previously-referenced PDA dccuments appear
in parentheses after each FINDING; these numbers are included to
facilitate cross-referencing of this document to the PDA
documents.

ii
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SECTION 1

Previously Unresolved Human Engineering Discrepancies



PRIORITY
-RATING

FINDING

Commonwealth Edison Company

1.0 CONTROL ROOM WORKSPACE

The design of the control room does not
facilitate unobstructed movement and
communication. For example, an operator
seated at the center desk must traverse
approximately 30 feet around the desk to reach
a position that is only 10 feet away on a
straight line. The design of the center desk
may impair performance of the reactor
operator/senior reactor operator stationed at
the desk. (4.1.1) (2.1.1-1)

CE Response: The present center desk has been
replaced by a center desk system designed to
facilitate operator movement and communication
both within the center desk work area and with
the operators located at each unit. The
center desk has been arranged to minimize
obstacles which influence operator mobility
and permit the operators to perform their
designated duties at the work station.

Implementation: Completed.
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Some of the controls on the stand-up console
are located out of reach of the 5% height
operator. The highest control is located 65"
from the floor (recommended maximum = 60").

CE Response: Several controls on 1PMO4J
(Feedwater Panel) are located 65" from the
floor. These controls are separated into four
groups with three controls (Steam Flow, Feed
Flow, and Steam Generator Level) included in
each group. The purpose of these controls is
to select the controlling channel for the
Steam Flow, Feed Flow, and Steam Generator
Level parameters. The controls are uced with
an estimated frequency of two times a year (in
addition to four times per year for
calibration).

A step ladder will be available to aid the
fifth percentile female ir reaching the
switches. The ladder will also be equipped
with handrails, as shown below, to prevent
falls and minimize contact with the boards.

Implementation: Prior to fuel load.

1-2
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The 30" depth of the benchboard (recommended
maximum = 25.2") will force the S5th% height
operator to lean over the panel. This depth
increases the probability that the controls on
the benchboard edge will be accidentally
activated. (4.1.2)

CE Response: Closed (Pg. C-1).

some controls on the common vertical panels
are mounted above and below the recommended
34"-70" height range. The lowest controls are
12" from the floor. The highest controls are
87" from the floor. (4.1.3)

CE Response: The incore thermocouple
indicator switch box (controls) located 12"
from the floor is periodically used by the
Tech Staff. Those thermocouples that are to
be used by the operator are being made
available for display on the 1PM0SJ control
board, as part of Reg. Guide 1.97
instrumentation. Since this is redundant
information used by the tech staff, it is not
critical that the controls on the vertical
panel are mounted in the recommended 34"-70"
envelope.
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A step ladder will be available to aid the
fifth percentile female in reaching controls
higher than 70" from the floor. This ladder
is shown in the Resolution of HED 1.2. This
will be examined further during the conduct of
a DCRDR.

Implementation: Prior to fuel load.

some displays on the common vertical panels
are mounted above and below the recommended
41"-70" height range. The lowest display is
located 23" from the floor. The highest
display is located 92" from the floor. The
top rows of the annunciators are located 90"
from the floor.

CE Response: The fifth percentile female is
able to see all displays from the necessary
areas in the control room. The switchyard
displays on OPMO3J are not safety related and
therefore it is not critical for them to be
located in the recommended 41" - 70" height
envelope.

The requirements for viewing distance for
annunciators is that the operator subtend a
visual angle of 15 minutes of arc. This
requirement is met by the current letter
height of .25 inches and viewing distance of
over 5 feet. 1In addition, annunciators meet
the requirements of 6.1.2.2.(ela) in that they
are within the horizontal line of eight.

Implementation: None required.

I-4
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Annunciator response controls on the vertical
panels are located 77" from the floor, making
operation of these frequently used controls
difficult. (4.1.4)

CE Response: Closed (Pg. B-1).

The equipment located at OPMOS5J, Center Desk,
and the desk's general location are
inappropriate for the desk's primary function
as the only senior reactor operator station.

The desk has fire alarm annunciator panels on
most sections and it is surrounded by shared
and auxiliary panels.

CE Response: The center desk OPMOS5J has been
redesigned. The center desk operator's work
area has been increased to improve the senior
reactor operator's work station conditions.
Center desk equipment essential for the
performance of the various duties and
responsibilities of the individuals working at
the center desk have been installed.
Inappropriate equipment, including all fire
alarm annunciators, have been removed.

Implementation: Prior to fuel load.
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The design of OPMOS5J, center desk, prevents
the seated operator from having full view of
all of the controls and indicators on OPMO2J.

CE Response: The redesign of OPMO5J in the
Byron control room will enhance the operators'
view of the controls and indicators on OPMO2J.

Implementation: Prior to fuel load.

The copper pipes which will supply emergency
breathing air currently stick out of the
control room floor and present a tripping
hazard.

CE Response: Closed (Pg. B-1).

The leg openings in the wing sections of
OPM0O5J, center desk, do not provide the
recommended 3C" lateral leg space for a seated
operator. The lateral leg space provided is
23",

Closed (Pg. B-2).

CE Response:
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The annunciators on the vertical panels are
oriented at less than the recommended minimum
45 degree angle to the line of site from the
position of the associated respcase controls.

CE Response: The only annunciators on the
vertical panels which monitor safety related
equipment are located in Window box 33. Since
this Window box is located next to the
existing acknowledge station &nd the
alternative retrofits identified are not
cost-beneficial, the addition of another
annunciator acknowledge station is not
recommended.

Implementation: None required.

Controls and displays on the Remote Shutdown
Panel are mounted outside the recommended
height ranges. Controls are located 29 inches
to 68 inches from the floor (recommended range
is 34 inches to 70 inches). Displays are
located 41 inches to 88 inches from the floor
(recommended range is 41 inches to 70 inches).
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CE Response: The location of all controls and
displays on the remote shutdown panel have
been reviewed. The review indicated that
there were a number of displays that were
located out of the acceptable range. A
systematic approach to the redesign of the
Remote Shutdown Panel prompted the integration
of a number of changes to the boards. The
upper most displays will be relocated 8" below
their present location. In addition, various
systems and their interactions were enhanced
through the addition of background shading,
mimics, and hierarchical labeling.

The few controls located below this range are
only used by maintenance personnel and
therefore do not warrant a reconfiguration of
the panel. Given the space contraints at the
Remote Shutdown panel, the redesign optimizes
basic human engineering principles and
practices.

Implementation: Prior to fuel load.
No plans have been made to provide protective

clothing for control room operators, except
for full hood/face masks with air lines.

CE Response: Closed (Pg. II-1).
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2.0 COMMUNICATIONS

PRIORITY
RATING FINDING

3 v B The sound-powered phone headsets are
uncomfortable to wear for long periods of
time. (4.2.1) (2.1.2-1)

CE Response: Closed (Pg. C-2).

2 2.3 Neither the PA system nor the conventional
phone system handsets have cords long enough
for use at all parts of the control board.
(4.2.2)

CE Response: Closed (Pg. A-1).

3 2.3 The Press-to-talk and Channel Select switches

on the paging system are located too low to be

operated effectively. (4.2.3) (2:2:3.2=3)

CE Response: Closed (Pg. II-5).
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3.0 ANNUNCIATOR WARNING SYSTEM

PRIORITY
RATING FINDING

2 2.1 First-out indications occur on separate but
undedicated panels for:

Reactor Trip (24 tiles)
Turbine Trip (10 tiles)
Generator Trip (20 tiles)
Feedwater Pumps Trip (2 tiles)

© © 0 ©

The first-out tiles are intermixed with other
tiles. (4.3.1) (2.1.3-2)

CE Response: Closed (Pg. 11-6).

1 2.3 Tiles on the following annunciator panels are
not readable from acknowledge buttons:
Annunciator Panels UL-ANO26, 003, 007, 008,
012, 014, and 015. £4.3.48:) (2.2:.3~2)
CE Response: Closed (Pg. B-3).

3 3.3 No procedure exists to describe annunciator
tiles which must be "on" for extended periods

of time. (4.3.4)

I1-10
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CE Response: Annunciator tiles will only be
“on" for an extended period of time (greater
than one week while the reactor is operating
at greater than 30% power, P8 set point) when
there is a component malfunction. For those
few instances, administrative procedures have
been written to identify and correct these
tiles.

Implementation: Completed.

Some annunciator alarm tiles are not located
above related controls and displays and do not
reflect proper functional grouping or axis
labeling. (4.3.4) (2.1.3-1)

Annunciator
Tile Comment
2EO2 should be duplicated on 1PMO1J
2D0O7 should be on 1PMO1lJ
2E07 should be on 1PMO1lJ
3R05 Should be on 1PMO1lJ
6A06 Boron injection tank is re-
6B06 moved - tiles are unnecessary
6C06
6A07
6B07
6C07
6D07
6EO7
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15A10 Controls are far from MSIV
15B10 annunciators.

15C10 Consider duplicating these
15D10 tiles on 1PMO6J

15E07

15E08

17EC1 Not located in a functional

group on right of panel

17D11 Unnecessary

17E13 Not on common panel OPMOlJ

18B0O3 Not located together

18B1l6

19AC6 Not located in the first-out
group.

CE Response: Closed (Pg. 11-7).

A separate alarm horn is needed for each section
of the control board. (4.3.6) (2.3.3.1-2)

CE Response: Closed (Pg. B-3).

A manually initiated annunciator audio block is
available for the Feedwater, Condensate and
Turbine Control panels. Two red alternating,
flashing lights indicate when the block is in

use. The annunciator silence buttons silence only
a single audible alarm, whereas the guidelines
state that is should be possible to silence an
auditory alert signal from any set of annunciator

1-12
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response controls in the primary operating area.
(2.3.3.2-4)

CE Response: Any cf the annunciator response
controls in the primary operating area will
silence all of the horns in tha. area. In
addition, the red alterna .ing flashing lights have
been eliminated from the control boards.

In addition, the manually initiated timed
annunciator audio block is available for the
Condensace and Turbine Control Panels. A red
steady-cn light indicates when the block is in
use. This block is permitted only after a turbine
trip and is only in effect for the duration of the
timed interval.

Implementation: Prior to fuel load.

The annunciator flash rate is about 2
flashes/second instead of the recommended 3 to 5
flashes/second.

CE Response: Closed (Pg. B-7).

Annunciator panels on 1PMOl1J, 1PM02J and 1PMO3J
have more than 50 tiles, the recommended maximum

number of tiles per panel.

CE Response: Closed (Pg. C-3).
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Some annunciator tiles are not permanently

engraved. Some annunciator tiles are labeled with
temporary labels.

CE Response: Temporary labels are used only
during the interim while permanent labels are
being manufactured. All annunciator tiles will be
appropriately engraved and temporary labels will
be replaced with permanent labels. When it is
necessary to use temporary labels, their use will
be governed by the established plant administra-
tive procedures.

Implementation: Prior to fuel load.
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4.0 CONTROLS

Two controls have deficiencies which make
adjustment to the required level of accuracy
cumbersome. For third-level accuracy adjustment
of the Hagan M/A Station switches, the operator
must lean over the board to read the meter scale.
In addition, a right-handed operator will cover
the linear scale of this control with his hand
while operating the dial and pushbuttons that are
located to the left of the scale. On the Hagan
Control Station switches, the scale markings are
difficult to read. Accumulation of dust and dirt
in the scale window aggravates the problem.
(4.4.1)

CE Response: Closed (Pg. A-2).

The J-Handle switches close to the edge of the
benchboard section of 1PM02J, the Heater Drain and
Turbine Control areas, and all switches on the
common vertical panels (OPMOlJ, OPMO2J and OPMO3J)
can be activated accidentally. (4.4.2) (2.2.1-2)

CE Response: Closed (Pg. I11-9).

I-1%
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Operation of the star handle discrete rotary
switches involves covering the discrete position
labels with the operator's hand. This could
result in an erroneous setting. (4.4.3)

CE Response: Closed (Pg. 11-12).

The fractional rotation knobs on the In-Core
Vertical Instrumentation panel do not conform to
the plant shape code convention. (4.4.7) (4.4.12)

CE Response: Closed (Pg. TI1-12).

There are no guards or barriers between the
contiguous EGC (ADC) panel pushbuttons. The
likelihood of accidental/inadvertent actuation of
the wrong pushbutton is thus increased. (4.4.9)

CE Response: Closed (Pg. A-3).

On Unit Two, the SAFETY INJECTION PUM?S DISCHARGE
ISOLATION VALVE control is a keylock switch
control. The keylock switch control was mounted
upside down so that the open/close positions are
at 4 o'clock and 8 o'clock. Two other keylock
switch controls have the open/close positions at
10 o'clock and 2 o'clock. (This switch is prop: 1y
installed on Unit One.) (4.4.10)

CE Response: Closed (Pg. A-3).
The three keylock switch controls on both Units

One and Two can be operated by the same key. In
addition, the key can be inserted and removed



Commonwealth Edison Company

regardless of the switch pusition. This could
result in valves being accidentally left open or
closed. (4.4.11) (2.2.2-2)

CE Respcnse: Closed (Pg. A-3).

There is no pointer on the NIS pen rotary selector
switch. (4.413) (2.2.2-1)

CE Response: Closed (Pg. A-4).

The BORIC ACID/PRIMARY WATER batch make-up
thumbwheels on 1PM05J are much smaller than
recommended: this condition could cause operating
difficulty. (4.4.14)

CE Response: Closed (Pg. C-4).

The IN-CORE THERMOCOUPLE toggle switches do not
snap into position and are not labeled to indicate
either the direction of movement or of

activation. (4.4.15)

CE Response: Closed (Pg. A-4).

The Tave and DELTA T defeat switches do not have
to be pulled to actuate, as do the corresponding

gwitches at the Zion Station. (4.4.18) 2.3.3.22)

CE Response: Closed (Pg. II-13).

On 1PM0O6J, the same type of control handles are
used for valves with different functions. An
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operator cannot differentiate among chrottle
open/close, and throttle open-seal close valves.
(4.4.19) (2.3.3.1-9)

CE Response: Closed (Pg. II-13).

The REACTOR TRIP and REACTOR RESET functions are
on the same switch. (2.3.3.2-1)

CE Response: The REACTOR TRIP and REACTOR RESET
functions will be separated. Each will have a
separate control switch.

Implementation: Prior to fuel load.

The J-handle control switches on the Remote
shutdown Panel can be inadvertently activated.

CE Response: A guardrail of 5/8" round steel bar
will be placed 24" above the floor and 6" from the
becard.

Placement of a guardrail elsewhere on the panel
would obscure the view of critical controls. The
guardrail will act as a physical as well as
perceptual deterrent.

Implementation: Prior to fuel load.

The PLANT EVACUATION ALARM and plant-wide FIRE
ALARM pushbuttons on the Remote Shutdown panel can
be accidentally activated.

CE Response: Closed (Pg. B-8).

I-18
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The Remote Shutdown panel J-handle switches do not
have the pointer arrows filled in with contrasting
pigment for easy visibility.

CE Response: Closed (Pg. B-8).

Several controls on the RAMTEC CRT are not useful
to the operator and might interfere with the
display if activated.

CE Response: The RAMTEC CRT has been replaced
with an Aydin display. Nonetheless, a similar
problem was identified and resolved by placing a
guard over the controls.

Implementation: Prior to fuel load.

The alarm printer console control box has many
keys and controls which the operator is not
permitted to use. When locked "off" the printer
keyboard is not available to the control room
operator.

CE Response: This HED does not refer to the alarm
printer console - but the English language unit
(ELU). The operator is able to ZERO test, print
off-normal summary, change paper, and make needed
keyboard entries when the keyboard is locked.
These are the only computer functions necessary
for use by operators. They do not have access to
the "on" mode which controls keyboard functions
such as reprogramming.

Implementation: None required.
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Oon 1PM08J the thermocouple toggle switch bank is
subject to breakage because the switch handles
extend into the traffic area.

CE Reponse: Closed (Pg. B-9).

The switch guards for the C-W MAKEUP EMERGENCY
TRIP controls on OPMOlJ obscure the pushbuttons
and their color coding when flipped open.

CE Response: Closed (Pg. B-9).

On OPM05J, the PLANT EVACUATION ALARM pushbutton
guard has an ear for a padlock. If the ear was
bent over, the guard could not be raised to
operate the pushbutton.

CE Response: Closed (Pg. B-9).

Oon the reactor end of 1PMOS5J, Reactor Chemical and
Volume Control Panel, and on 1PM06J, Engineered
safeguards panel, one switch in each string
maintains trip contact position while all the rest
are spring return.

CE Response: The Main Steam Isolation Valves do
not have seal-in capability. Therefore, they are
not spring return.

Implementation: None required.
On 1PM12J, Miscellaneous Instrumentation panel,

three modules (POWER SUPPLY, ALARM AND TRIP RELAY,
and VIBR PHASE ANGLE) have slotted nonlocking
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selector contiols which are flush with the panel.

The slot serves both to turn the control and to
indicate its selected position. It is not clear
which end of the slct indicates the position

selected.

CE Response: Closed (Pg. B-10).

On 1PM02J, Turbine panel, the legends
REHEAT TURBINE controller pushbuttons

relate to the system controlled:

o GROUP 1 out of service corresponds
End"

o GROUP 2 out of service corresponds
“Generator End"

CE Response: Closed (Fg. B-10).
On 1PM11J, Containment Isolation back
rotary selector switches lack control

indications.

CE Response: Closed (Pg. B-11).

on the
do not

to "Governor

to

panel, two
position

On 1PM08J, In-Core Instrumentation panel, the

DETECTOR E knob pointer mark does not

extend to

the position indication mark because of the knob's

black skirt.

CE Response: Closed (Pg. II-14).

I-21
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On 1PM05J, the LAMP TEST control knob pointer mark
does not extend to the pesition indication mark on
the panel because of the high raised knob. This
situation also causes parallax.

CE Response: The LAMP TEST control knobs are
lonated on 1PM0O5J. The controls are not safety
related and non time critical. 1In addition, the
potential for parallax causing an operator
interpretation difficulty is remote and
consequences are negligible. As a result, ao
further action is planned.

Implementation: None required.

On 1PM0O8J, In-Core Instrumentation panel, it is
difficult to read the switch position on the 261
PICO AMP SOURCE centrols because the knob cbscures
the switch position window.

CE Response: Closed (Pg. C-4).

Oon OPMOlJ, two of the CW MAKE-UP PUMP EMERGENCY
TRIP switches have red back plates while the third
switch does not.

CE Response: Closed (Pg. B-11).
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5.0 DISPLAYS
PRIORITY
_RATING FINDING
1 5.1 The 100% readings on some of the M/A Station

Sswitches indicate that valves are 100% open; on
others it indicates that the valves are 100%
closed. This could cause incorrect valve
operation. (4.4.5) (2.2.1-1) (2.3.3.1-8)

CE Response: Closed (Pg. A-5).

3 5.2 The ROD SPEED linear scale indicator increases
down rather than up. This is inconsistent with
other indicators and could lead to confusion.
(4.4.6)

CE Response: Closed (Pg. A-5).

1 5.3 All legend pushbuttons and indicator light lenses
are removable from the front of the panel fcr bulb
replacement, but they are also interchangeable
within a particular panel or display. It is
therefore possible that inadvertent changes can be
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made in the locations of the pushbutton/indicator
light lenses when more than one bulb is replaced.
(‘-‘08) (202-3-1)

CE Response: Closed (Pg. II-15).

A 0-800 psi RCS pressure gauge by the
LETDOWN/CHARGING system is needed for low pressure
operations on RHR. (4.4.16) (2.2.3-5)

CE Response: Closed (Pg. A-6).

Inconsistent type styles are evident on the
displays throughout the control room. (4.5.3)
(4.5.6)

CE Response: Closed (Pg. A-6).

The meaning assigned to particular colors should
be consistent across all applications within the
control room, whether applied to panel surfaces,
projected in red, green and amber colored lights,
or on CRTs. Colors should be reserved for specific
uses. Green board, RAD monitors, permissives and
system status are not in compliance. (4.5.4)

CE Response: To be deferred until the conduct of
a DCRDR.

Vertical meter pointer tips do not extend to
within 1/16" of the smallest graduation marks on

the scale. (4.5.5)

CE Response: Closed (Pg. C-5).
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The LUBE OIL RESERVOIR linear scale display has no
label indicating what is being read (i.e.., inches,
1bs., percent, etc.). The scale range is 0 to
120. (4.5.6) (2.2.3-4)

CE Response: Closed (Pg. B-12).

The recorders are not all designed to permit
monitoring of data without open door operation.

CE Response: Examination of the recorders
indicated that the labeling on the recorder
windows was obscuring the display. These labels
will be removed, and/or redesigned, allowing the
operator access to all information displayed on
these recorders.

Implementation: Prior to fuel locad.
The PRIMARY WATER CONTROL PRE-COUNT digital
groupings are longer than four digits, but they

are not separated by commas, decimal points, or
additional spaces, as recommended. (4.5.8)

CE Response: Closed (Pg. A-6).

The bus meters have too large a scale for accuracy
of required readings. (4.5.9) (2.2.3-3)

CE Response: Closed (Pg. A-7).
The CENTRIFUGAL CHARGING PUMP mini-flow valves are

required to be closed when reactor pressure falls
below 2000 psig following a safety injection.
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With no mini-flow available, there is a
possibility of overheating the pumps if system
pressure increases. During this activity, the
operator is required to remember to monitor the
REACTOR COCLANT SYSTEM pressure to assure that it
does not exceed a set point. (4.5.10) (2.3.2-2)

CE Response: Closed (Pg. II-15).

Zion Station operating experience showed that a
semigloss fluorescent orange pointer on the
vertical meters appeared to improve pointer
recognition when presented on a white or green
band background. (4.5.11) (2.3.3.1-1)

CE Response: Closed (Pg. II-16).

Zion Station operating experience indicated that
the use of a green normal operating band would
alert operators to abnormal conditions when the
pointer was not in the appropriate range.
(4.5.12) (2.3.3.1-4) (2.3.3.1-6)

CE Response: Closed (Pg. A-7).

Adequate tools for ijndicator bulb replacement are
not present in the control room.

CE Response: Closed (Pg. B-12).

On the Remote Shutdown panel, normal operating
limits are not marked on the meters.

CE Response: Closed (Pg. B-12).
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The Westinghouse J-handle switches have
incorporated indicaivor flags that originally
indicated the status of the control. These flags
have been made obsolete by the installation of a
new system of NORMAL/ABNORMAL indicator lights.
The colored flags are still visible and may
present confusing information to the operator.

CE Response: Closed (Pg. B-13).

Illuminated legend pushbuttons are not readily
distinguishable from illuminated legend indicators.

CE Response: Illuminated pushbuttons will be
fitted with a 1/16" black colored dot. The dot
will be engraved in the lower left corner of each
pushbutton.

Implementation: Prior to fuel load.

The COMPONENT COOLING ammeter on OPM0O2J and
several meters on the Remote Shutdown panel lack a
number at the top-most end of the display scale.
In addition, the ammeter scale has an
unconventional end-point.

CE Response: Closed (Pg. C-5).
All top-level curved face meters on the Remote

shutdown panel are very high and have vertical
labeling which is obscured by the meter curvature.
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CE Response: The top-level curved face meters on
the Remote Shutdown panel have been lowered.
Also, the labeling on the panel will incorporate
hierarchical labeling and meet acceptable Human
Engineering practices.

Implementation: Prior to fuel load.

3 5.21 On 1PM04J, Steam Generator and Feedwater panel,
the legend indicator type is too small to read
easily.

CE Response: To be deferred until the conduct of
a DCRDR.

3 5.22 Several meters have inconsistent unit labels.

o On 1PM06J, some labels read only "%" with "xxx"
on an externa' label; others read "%xxx" on the
meter face.

o On 1PMO2J, the GENERATOR H, TEMP reads %c.

All others read Op.

o On 1PM04J, different unit designations are used
for identical units on the FEEDWATER FLOW
meters:

FW FLOW - PPH X 106
FW PUMP DISFLOW - KLB/HR X 103

CE Response: The meter labels although discrepant

from Human Engineering guidelines should not

adversely affect operator performance.

Nonetheless, they will be reviewed when the task

analytical data is available during the conduct of

the DCRDR.
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Implementation: Deferred to the conduct of a
DCRDR.

The CONTAINMENT PRESSURE recorder scale on 1FMO6J
shows no units.

CE Response: Closed (Pg. B-13).

Many abbreviations found on control room meters
and annunciators are not in the standard
abbreviation list. Many others are not consistent
with the list.

CE Response: Closed (Pg. II-17).

The A, B, C, D STEAM GENERATOR LEVEL meter faces
on 1PMO4J have incorrect % signs and Roman numeral
labeling within groups of 4 meters; i.e., I, II,
I1I, II should be I, II, III, IV.

CE Response: Closed (Pg. II-17).

The CNDS STORAGE TK LEVEL indicator meter on
1PMO1J has a temporary meter scale.

CE Response: The temporary meter scale on the
Condensate Storage Tank Level indicator will be
removed and a permanent meter scale installed.

Implementation: Prior to fuel load.

On the Remote Shutdown panel the SRI COUNT RATE
meter has a log scale with very small intermediate

graduation numerals.
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CE Response: The SRI COUNT RATE meter on the
Remote Shutdown Panel was evaluated in detail.

The meter's function is to denote changes in
criticality during shutdown. To realize that
function, the operator needs to detect only the
approximate magnitude of flux and its direction of

movement .

Implementation: None required.

The green RODS IN and red RODS OUT indicator
lights on 1PM0OS5J are inconsistent with the plant
color coding convention.

CE Response: Closed (Pg. B-14).

The Gaitronics paging system has a red MERGE
pushbutton and a green ISOLATE pushbutton; this is
an inappropriate use of these colors.

CE Response: Closed (Pg. B-14).

On the Remote Shutdown panel the pointers on the
Hagan Manual/Auto stations cover the numerals of
the display.

CE Response: Closed (Pg. C-5).

On 1PM0OS5J, there is severe parallax when reading
the green pointer of the two pen recorders because

it is behind the recordesr scale.

CE Response: Closed (Pg. C-6).
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The indicator light color coding convention used
for the group of EXHAUST FANS controls on 1PM02J
and the group of BOOSTER PUMPS controls on 1PMO3J
is green = off, blue = run, and amber = tripped.
The normal condition for these lights is three
blue (run) and the one green {(off, but in
standby). This violates the control room color
coding convention cf green = normal.

CE Response: Currently the BAP-399-4 (Green Board
Concept-Control Panels) defines blue as a color
used to indicate that the rotating equipment is
running. When an operator sees the blue
indicator. he realizes that the equipment has a
standby or backup component. The blue lights up,
however, only under normal conditions (when motor
is running). Green is used when the motor is
stopped.

This color scheme will be switched to insure
consistency with the green = normal convention.
Blue will indicate stop, and green will indicate
run. These color conventions will be documented
with the other control room conventions to be
included in Byron Standard Operating Procedures.

Implementation: Prior to fuel load.
On OPM02J. DIFFERENTIAL PRESSURE meters are not

consistent in the use of (-) and (+) values. The
(-) and (+) symbols should be on the meter face.
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CE Response: All three Differential Pressure
meters on OPMO2J are being changed as illustrated:

+

n
N NMmMIEOZ -
o

o

The use of (-) and (+) symbols will be consistent
on all meters.

Implementation: Prior to fuel load.

There are incorrect bulbs of different brightness
in some indicator lights. GE1819 should be for
annunciators, GE1835 should be for indicators.
shen a GE1819 bulb is installed in an indicator,
the indicator legend is too dim.

CE Response: Closed (Pg. B-14).

There is an unknown and unlabeled indicator light
on 1FPMO1lJ.

CE Response: Closed (Pg. B-15).

Multiple red/green indicator lights have no

integral labeling to describe their function on
1PMO4J (DRAIN VALVES) AND 1PM06J (SVAG VALVES).
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CE Response: Multiple red/green indicator lights
will be provided with labeling on their respective
component retainer plates. The labeling will
identify the function of each indicator light.

Inplementation: Prior to fuel load.

On 1PM0O4J there is inconsistent use of coclor for
indicator lights and some lights are not labeled.

CE Response: All indicator lights are presently
consistent in the use of color. Also, 2ll of the
lights will be labeled appropriately.

Implementation: Prior to fuel load.

On 1PM04J, there are many cases of incorrect
indicator legend caps, i.e., FW PUMP DISCHARGE
valve open/close indicators are mounted opposite
the proper indications, and the red lights for the
FW PUMP 2C OIL PUMPS should be blue.

CE Response: Closed (Pg. B-15).

There is an inconsistent use of 2 different styles
of red and green switch indicator lights on 1PMu6J.

CE Response: All red and green switch indicator
lights on 1PM06J are presently consistent in terms

of style.

Implementation: None required.
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5.40 There is inconsistent color coding of indicator
lights for the REACTOR CONTAINMENT FAN switches on
1PMO6J. They are green-amber-green instead of

green-amber-blue. This may be a problem on other
panels.

CE Reponse: Closed (Pg. II-18).



PRIORITY
TING

FINDING

.0

Commonwealth Edison Company

LABELS AND LOCATION AIDS

The labeling on some of the 3-way valves is
unclear. (4.4.17) (2.2.2-3) (2.3.3.1-7)

CE Response: Closed (Pg. A-8).

Many controls, displays and other equipment
items are unlabeled. (4.€.1)

CE Response: Closed (Pg. A-8).

Hierarchical and functional group labeling
are not presently available on the control
boards or on the Remote Shutdown panel to
assist the operator and to simplify the
component labeling. (4.5.2) (2.3.3.1-5)

CE Response: Closed (Pg. A-8).



Commonwealth Edison Company

The Hagan controls have labeling that is
inconsistent with the other labeling in the
control room. The Hagan Manual/Auto
stations have redundant labeling. (4.6.3)

CE Response: Closed (Pg. II-19).

On 1PM02J, display labels are generally
placed below displays rather than above, as
is recommended. (4.6.3)

CE Response: Although placement of all
labels above instrumentation is
recommended, space limitations prohibited
thie convention for consistent
implementation. Label placement
conventions for the main control room are
now consistent. The location of labels is
above controls and below displays.

Implementation: Prior to fuel load.

The maintenance tags obscure adjacent
labels, displays and indicator lights.
(4.6.4) (2.1.4-1)

CE Response: Maintenance tags have been
examined in great detail. New maintenance
tags which are designed not to obscure any
adjacent labels, displays and indicator
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lights were implemented on a trial basis at
the Byron generating station. As a result,
those modified maintenance tags will be

implemented at the Byron Generating Station.

Implementation: Prior to fuel load.

Some of the labels and location aids in the
control room can be easily removed. Also,
demarcation lines are not permanently
attached. (4.6.5) (4.5.7)

CE Response: Closed (Pg. A-9)

Some control board labels use inconsistent
abbreviations. (4.6.6)

CE Response: Closed (Pg. A-9).

some control board labels use inconsistent
color coding schemes. ..1.4-2)

CE Response: A standardized color-coding
scheme will be used for all labels on the
control boards. Modification to existing
labels will be implemented to adhere to
this standardized convention.

Implementation: Prior to fuel load.
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The Zion operators specifically mentioned
the need for mimics on the Chemical and
Volume Control System, Boric Acid and
Engineered Safeguards panels. (2.3.1-A,
2:3:3.1-3)

CE Response: Closed (Pg. B-16).

There is a lack of background shading to
enhance the operator's ability to
differentiate among functional groupings of
instruments and controls. (2.3.1-B)

CE Response: Closed (Pg. B-16).

The circular meter displays used throughout
the control room have curved descriptive
labels on their faces.

CE Response: Closed (Pg. C-7).

There are no panel number identification
labels.

CE Response: Closed (Pg. II-20).

A label on OPM02J has a misspelled word;
VAVLE is used instead of VALVE. Another
label on OPM02J incorrectly rLeads CLAND

instead of GLAND.

CE Response: Closed (Pg. B-17).
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3 6.15 Several three-position J-handle controls in
the control room have only two of the
positions used. Mechanical stops have been
provided to prevent moving the controls to
the unused position, but the position
indicator marks are still engraved and
filled with dark pigment.

CE Response: Closed (Pg. C-7).

: | 6.16 The AUXILIARY BUILDING FILTER PLENUM B
control on OPM02J is missing the position
labeling.

CE Response: <Closed (Pg. B-17).

1 6.17 In the PHASE B CONTAINMENT ISOLATION on
1PM0O6J, manual actuation requires that two
controls be activated simultaneously.
There is no indication of this requirement
on the controls.

CE Response: On 1PMO6J, the Phase B
Containment Isolation "Engineered
Ssafeguards Actuation" controls require
concurrent actuation. This will be
identified on the component labels.

Implementation: Prior to fuel loa..
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There are several cases of labels being
obscured by equipment in the control room,
i.e., the label for the GENERATOR Hz
COOLING WATER VALVE indicator lights is
obscured by the recorder located above
them, and some labels at the top of 1PMO7J
are obscured by their associated controls.

CE Response: Closed (Pg. B-17).

The approximately 12x2 bank of CONDENSATE
CONTROL controls on the vertical section of
1PM03J are not demarcated. This makes
differentiation among the controls
difficult.

CE Response: Closed (Pg. C-7).

The proposed demarcation lines on 1PM04J do
not ~learly associate the status light
arrays on this panel with their
functionally-related controls and displays.

CE Response: Closed (Pg. B-18).

The labels describing pen assignments on

the ROD INSERTION LIMITS recorder and the
CW COOLING TOWER TEMPERATURE recorde- are
placed on the glass face cof the recorder

where they obscure the chart paper.

CE Response: Closed (Pg. B-19).

1-40
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The recorder that displays the parameters
selected by the process computer is not
clearly labeled as to its function. The
label for this recorder reads only COMPUTER.

CE Response: The two recorders on 1PMOSJ
that display the parameter selected by the
process computer will be labeled "Computer
Pens" on a system level hierarchical label,
placed above the chart legends. A second
label has been designed t