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HUMAN FACTORS ENGINEZRING

CONTROL ROOM DESIGN REVIEW FINAL REPORT

GRAND GULF NUCLEAR STATION

MISSISSIPPI POWER AND LIGHT COMPANY

CONTROL ROOM WORKSFACE

ITEM PRIORITY FINDING

1 3 1.1

RESPONSE

RESPONSE

The total height of the wing portions of the Panel
680 console is 62 inches above the floor level.
This dimension exceeds that recommended for a sit-
down console. The recommended uaximum heights are:
Not necessary to see over console =
58 inches above floor level.
Necessary to see over console =
44 inches above floor level.
The right wing rortion of the Panel 680 console
blockz the operater's view of Panel 60!. An operator
standing at the central position of Panel 680 can-
not see the benchboard or the lower part of the
vertical board on Panel 601 over the right side of
the Panel 601 benchboard, vertical board, or anauncia-
tors.

Priority rating 3 discrepancies will be evaluated
and proposed actions reported as part of the long
term design review.

The triangular metal panels at the left and right
ends of Panel 680 unnecessarily obstruct the view
past the ends of the console.

Priority rating 3 discrepancies will be evaluated
and proposed actions reported as part of the 1ong
term design review.







CONTROL ROOM WORKSPACE

ITEM PRIORITY FINDING

6 1 1.6 The RHR JKY PUMP controls are located on wicdely
separated panels. These controls are located on the
main control room panel (Panel 601) that contain
the remainder of the RHR system controls and dis-
plays, on a back .anel (Panel 872), and on a panel
in the upper cable spreading room (Panel 871).

RESPONSE The RHR jockey pumps are normally operating pumps
which do not require remote monitoring. Further,
abnormal RHR A(B) (C) discharge header pressure,
which would be an i-dication of a non-running
jockey pump, is annunciated on P60l. The RHR B jockey
pump run indication is clearly visible and easily
distinguishable from in front of the P601 panel,
which contains the balance of the RHR loop B controls

- and incications. Based on the above, it is considered
that no safety problems exist and the r-iocation of
the pump controls will be considered with tae priority
3 items in _he long term design review.

7 3 .7 The desk for the second reactor overator is located
behind the shift supervisor's desk and faces away
from the main control console and panels. The views
of Panel 680 and Panel €01 are poor from this location.
The vie~ of Panel 870 is cotally blocked by the Panel
LE0 console.

RESPONSE Prinrity rating 3 discrepancies will be evaluated and
proposed ac-ions reported as part of the long term
design review.

e | 1.8 No telephones or other communications facilities are
’ provided for the shift supervisor at the shift
supervisor's desk.

RESPONSE The frequently us«d telephones necessary for normal
; plant operation will be located on or in the immediate
vicinity of the Shift Supervisor's desk. Table
has peen provided to clarify the communication system
for the plant. This discrepancy will be corrected
orior to loading fuel.



CONTROL KOOM WORKSPACE

ITEM PRIORTTY FINDING

9 1 1.9 “here are small cperings on the benchboard sections
of the Panel 680 console that permit small parts
and debris to fall into the panel interior.

RESPONSE This is a problem not only for panel P680 but for
all the benchboards as well. Provisions will be
incorporated to cover the holes tc prevent debris
from falling into the panels. This discrepancy
will e corrected prior to loading fuel.

10 3 1.10 A large switch handle protrudes from the 480V fuse
box located near the end of Panel 655 in the back
panel area. The protruding handle leaves only a
16 inch wide passageway between the end of the
switch and the end of Panel 655. The protruding
switch handle is a hinderance to movement and a
safety hazard to personnel gcing past it. This
switch is also susceptible to inadvertant operation.

RESPONSE Priority rating 3 discrepancies will be evaluated
a..1 proposed actions reported as part of the long
turm design review.

11 2 Y 5 The back portion of Panel 680 that is recessed below
the front rortion of the console benchboard contains
controls and displays. These controls and displays
are partially hidden from the view of a seated
operator. The recessed portion of the benchboard
may also become a convenient receptacle for extraneous
items that may interfere with viewing the displays
and operatirg the controls that are located there.

RESPONSE Chairs adjustable in height will be provided at
! panel P680 to :wnsure that seated operators can see
the recessed portion of panel P680, while monitoring
the center portion. Administrative controls will
preclude using the recessed area as storage for
superfluous items. This discrepancy will be corrected
prior to loading fuel.



CONTROL ROOM WORKSPACE

ITEM PRIORITY FINDING

12 2 1.12 No provisions are made at any of the main control
room pane's for an operator to lay down procedures
manuals and other rererence materials to be used
while performing task sequences at these locations.

RESPONSE An adequate number of trays for holding procedure
manuals or other reference materials will be provided
for use at the control room panels. The tray(s)
will either be of a cart type (on casters) or will
be affixed to the rail on the front of each panel.
This discrepancy will be corrected prior to loading
fuel.

13 2 .13 No writing surface space is provided for an operator
at the Panel €30 console.

RESPONSE The removal and relocotion of the annunciator push-
buttons to another insert will be considered with the
priority 3 items in t.e long term design review.

The operator will be instructed not to place pro-
cedures, papers over controls, etc.

14 1 1.14 The top row of meters on each of the Remote Shutdown
panels is located higher than the recommended maxi-
mum height of 70" for reading by a S5th percentile
nperator. The high location also causes parallax
error when reading the upper portions of the vertical
meter scales.

RESPONSE A major modification is being made to the upper section
o the remote shutdown panels. In order to have proper
environmental qualificetion for the devices on tha
remote shutdown panels, the GE 180 meters and Bailey
controller are being removed and replaced with Foxboro
Spec 200 instruments. This modification is part of
the long term equipment qualification and will be
implemented on a schedule consistent with these re-
quirements. The new panel layout will have no top
row of meters, and all meters will be located at the
same height as the present second row of meters. As
an interim step, stools will be provided at each
remote shutdown panel for operator use. The interim
step will be completed prior to loading fuel. Figure
1 shows the type of Foxboro instruments to be used.



CONTROL ROOM WORKSPACE

ITEM PRIORITY FINDING
15 3 1.15
RESPONSE
5 3 1.16
RESPONSE
17 3 1.17
RESPONSE
18 1 1.18
RESPONSE

The annunciator SILENCE, RESET, and TEST response
switches for the SEISMIC annunciators on Panel
856 are mounted too high. These pushbuttor
switches are located 83 inches above the floor
and are beyond the reach of a 5th percentile
operator.

Priority rating 3 discrepancies will be evaluated
and proposed actions reported as part of the long
term design review.

There are some controls and displays on the back
panels that are mounted higher than is recommended
above the floor (recommended max heights are 70" for
displays and approximately 60" for controls).

Priority rating 3 discrepancies will be evaluated
and rroposed actions reported as part of the long
term design review.

Some contrecls and displays on the backpanels are
mounted too close to the floor for easy operation

or viewing. For example, a 3-position switch on
Panel 694 is located only 33 inches above the floor
(recommended minimum distance from floor = 34 inches).

Priority rating 3 discrepancies will be evaluated
and proposed actions reported as part of the long
term design review.

There is no paging system phone at the Division 2
Remote Shutdown panel. When the fire door between
the Division 1 and the Division 2 Remote Shuidown
panels is closed, access to the paging system tele-
phone at the D’vision 1 Remote Shutdown panel is
b.ocked.

Paging systems , hones, along with sound powered phone
jacks, have been provided at both divisions of the
remote shutdown panels. Provisions will be made

for the storage cf headset at each of the panels.
Based on the above, no further action is planned.



CONTROL ROOM WORKSPACE

ITEM PRIORITY FINDING

19 2 1.19
RESPONSE

20 2 1.20
RESPONSE

21 1 1.21
RESPONSE

22 3 1.2
RESPONSE

The handset cords of the paging system phones located
at the ends of the panels in the main control room
area are too short to allow an operator reasonable
mobility at the control surfaces while using the phone.

The handset cords on the paging system phones will be
increased in length to allow adequate mobility of the
operator at the panel surfaces. This discrepancy will
be corrected prior to loading fuel.

o provisions have been made for speech transmission
and voice communications while wearing emergency
breathing apparatus face masks.

Throat microphones and headsets have been purchased
which will be used as required to provide communications
for personnel wearing emergency breathing apparatus.
These items will be stored with the emergency breath-
ing apparatus and will be provided prior to loading
fuel.

There are no provisions to store procedures at the
two Remote Shutdown panels.

Provisions will be made for storing necessary procedures
at the two remote shutdown panels. This discrepancy
will be corrected prior to loading fuel.

There is no systematic or sequential correlation
between the identification number assigned to each
panel and the location of that panel in the main
control room area, the back panel area, or the upper
cable spreading room.

Priority rating 3 discrepancies will be evaluated and
proposed actions reported as part of the long term
design reew,



CONTROL ROOM WORKSPACE

ITEM PRIORITY FINDING

23 1 1.23 The temporary emergency telephones are not readily
distinguishable from other black telephones in the
control room.

RESPONSE A color coding scheme for the phones will be used to
distinguish the various phone systems. This
discrepancy will be correcte” pricr to loading fuel.




WORKPLACE ENVIRONMENT

ITEM PRIORITY FINDING

24 2 2.1

PESPONSE

25 2 2.2

RESPONSE

The ventilation in the area of the Remote Shutdown
panels is very poor. This condition will be made
worse if the fire door separating the two panels is
closed.

At the time of the NRC design review, the permanent
ventilation system for this acea 3 not operating.
When the system is operational, the ventilation in the
remcte shutdown area will be evaluated.to ensure it
complies with design criteria.

The loss of ventilation which would be caused by
closing the fire door is not of concern. This fire
door is closed only in the event of a fire on one

side of the remote shutdown room. The plant design
bases do not assume a fire in the remote shutdown
panel area occuring simultaneously with an event

which requires control room evacuation. Thererore,

at any time when operators are required to be station-
ed at the remote shutdown panels, the fire door will
be open.

The curved-face meters located in the middle and top
rows of displays on all vertical boards in the main
control rooi. area exhibit glare from the seiling
lights. Although this glare generally does not
obscure the scales or pointers of the meters, it

is distacting and will induce operator fatigue.

The GE curved faced meters on the vertical boards exhibit
glare in the upper third or so of the mecer scale.

While the glare is a problem, the meter scales and
pointers can be read and read from a distance. We are
presently in contact with a supplier of a light filter-
ing material which can be placed on the meter surface

to eliminate the meter glare. In addition we are also
investigating an alternate metnod of clear lacquer on the
meter surface which has proved successful at other
plants. Every effort will be made to correct this
discrepancy, prior to loading fuel.




WORKPLACE ENVIRONMENT

ITEM PRIORLTY FINDING
20 1 23
RESPONSE
29 2 2.4
RESPONSE
28 3 25
RESPONSE

The SSW SYSTEM B FLOW meter on the Division 2
Remote Shutdown panel exhibits glare from the
ceiling lights.

As part of the remote shutdown panel modification
discussed in the resyonse to Finding 1.14, the GE

180 meters are being replaced with Foxboro N-257H
meters. Once the modification is made then the

glare on the meters will be re-evaluated and corrected
as necessary. As an interim step, the glare on the
SSW SYSTEM B FLOW meter will be correctci prior to
loading fuel.

The CRT displays on Panel 680 exhibit extreme glare
from the ceiling lights. This problem is especially
noticeable from the position of a seated operator
because of the upward tilt orientation of the CRTS

The cesign of the plant is such that the CRT displays
are an aid to the operators and are not required for
plant operation or safe shutdown. While the glare is
a problem and does seem to reduce readability in the
area of the glare it can still be read and read from
a distance. No problems seem to exist for a standing
operator. We are presently in contact with a supplier
of a light filtering material which can be fastened
to the CRT screen to eliminate the meter glare. 1In
addition, different light bulbs are being considered
that will possibly reduce the glaring effect. Every
effort will be made to correct this discrepancy prior
to loading fuel.

Some labels on the back panels are shadowed by their
associated displays. While these labels are generally
still readable, the shadowing will contribute to
operator fatigue

Priority rating 3 discrepancies will be evaluated and
proposed actions report 3 as rart of the long term
design review.



WORKSPACE ENVIRONMENT

ITEM PRIORITY F1INDING
29 3 2.6
RESPONSE
30 3 2.7
RESPONSE
31 1 2.8
RESPONSE

The curved-face meters on the vertical boards of

the main control room panels have luminance ratios
(LRs) that are too high. The portions of the neoters
that exhibite’® glare had LRs of approximately 11l:1,
while the portions without glare had LRs of approxi-
mately 5:1 (recommended max LR = 3:1)

Priority rating 3 discrepancies will be evaluated
and proposed actions reported as part of the lecng
term design review.

The reflectances off of the displays on the main
control room panles are below the recommended 80%-
100% range, with the 2xception of a section of
Panel 870 (measured reflectance = 95%). The
reflectances measured at the other panels ranged
from 3% to 72%.

Priority ratings of 3 discrepancies will be evaluated
and proposed action reported as part of the long term
design review.

The emergency lighting system provides inadequate
levels of illumination to the areas in front of

main control room Panels 870, 601, and 864 (recommend-
ed min illumination levz2l = 10 footcandles). The
measured levels ranged from 0.2 footcandles in front
of Panel 601 to 9.1 fooicandles in front of Panel 870.

All control room lighting is supplied from an inverter
supplied bus or the emergency diesel generators. Upon
loss of offsite power the inverter supplied lights
supply emergency lighting in the contrnl room. After
12 seconds, all the lighting in the control room is re-
energized from the emergency diesel generators. At

the time of the eval 'ation, only the inverter supplied
lights were measured. As all lighting is restored
after 12 seconds, no further action is pianned.



WORKSPACE ENVIRONMENT

ITEM PRIORITY FINDING

32 1 2.9

RESPONSE

33 - 2.10

RESPONSE

There is no emergency lighting provided in the back
panel area, other than battery-powered lights
indicating the exits. The exit lights do not provide
sufficient illumination to allow the operator to read
displays or labels at the back panels.

The center fixture in each row of lights in the back
panel area will be reconnected to the inverter busses
to provide emergency lighting for the back panel. This
discrepancy will be corrected prior to loading fuel.

There is no convenient supply of spare bulbs for

the irdicator lights on the Remote Shutdown panels.
The closest supply of spare.bulbs is in the control
room which is three levels above the Remote Shutdown
area. Since there is no lamp test capability for the
indicators on these panels, the operator cannot
easily determine the actual status of the indication.

Provision will be made to store spare indicator
light bulbs in the *icinity of the Remote Shutdown

panels. This discrepancy will be corrected prior
to loading fuel.



ANNUTICIATORS

ITEM  PRIORITY  FINDING

34 1 P There is no annunciator to indicate NSSSS DIV 2 TRIP
UNIT OOFILE/PWRLCES as there is for DIV 1 on Panel 601.

RESPONSE The present label is incorrect and will be revised to
include all NSSSS divisional trip units. This
discrepancy will be corrected prior to loading fuel.

35 1 p The annunciator tile for RADWASTE BUILDING EXHAUST
FILTER A DIFF PRESS HIGH is missing on Panel 854.

RESPONSE A new annunciator tile will be provided as part of
the re-labeling effort for panel P854. This discrep-
ancy will be corrected prior to loading fuel. 1

36 1 3+3 On Panel 601 and Panel 680, the REACTOR LEVEL LOW
annunciators are illuminated for different low
water levels within the reactor. However, the
specific level associated with each annunciator
alarm is not indicated by the annunciator legend.

RESPCNSE The annunciator tiles dealing with REACTOR LEVEL
LOW will be revised as indicated in Figure 2 to
reflect specific levels. This discrepancy will be

corrected prior to loading fuel.



ANNUNCIATORS

ITEM PRIORITY FINDING

37 1 3.4

RESPONSE

38 | 3.5

RESPONSE

Annunciator windews that have multiple inputs or
channels do not have the capability for reflash if
the first alarm has not cleared.

The annunciator system will be modified to include
the capability for certain annunciator windows that
have multiple inputs to reflash if the first alarm
has not cleared and a second alarm occurs. The
annunciators were selected for reflash based on:

(1) criticality to plant safety, (2) necessity for
reflash, and (3) the availability of other indication.
Those annunciators for which reflash modules will be
provided will be denoted by a black square in thLe
lower right-hand corner of the annunciator tile.
While equipment has been ordered and engineeving is
proceeding, it is doubtful that this item can be
accomplished prior to loading fuel. Therefore, the
discrepancy will be corrected by the first refueling
outage.

There is no first-out alarm panel. Alarms are stored
in the process computer for pcintout in the order
of occurrence.

Both the BOP & NSS computers provide a sequence of
events capability which ircludes all points which
would normally be included in a first-out system.
This is provided to the operator via hard copy from
the computer printers. Thas the operator will be
provided with a hard copy printout of parameters

or trips which cause the reactor to scram. A sample
of the BOP sequence of events printout is provided
in Table 5. Based on the above, no further action
is planned.



ANNUNCIATORS

ITEM PRICRITY FINDING

39 1 "% The annunciator response procedures have not been
properly coded to the panel identification and
matrix location systems.

RESPONSE The Alarm Response Instructions (ARIs) will be ~oded
to be consistent with the paael identification and
matrix systems. This discrepancy will be corrected
prior to loading fuel.

40 3 3.7 Annunciator tiles are not consistently grouped
according to priority. Although functional group-
ing on most panels is generally good, the grouping

- acccrding to priority is not consistent. The
practice of locating the red (trip) tiles on the
top row of the annunciator panel is not followed on
all panels.

RESPONSE Prior ra%ing 3 discrepancies will be evaluated and
proposed actions reported as part of the long term
design review.

41 1 3.8 The FEEDWATER annunciator tiles on Panel 680 are white.
These tiles should be amber to conventionally

Rl

identify second lnvel of consequence alarms.

RESPONSE These annunciators will be re-colored in accordance
wi“h the new annunciator re-priorization scheme, which
will include four colors: red, amber, white, and
blue. This discrepancy will be corrected prior to
loading fuel.



AX.JUNCIATORS

ITEM PRIORITY FINDING

42 1 3.9 Some annunciators are not located above their
associated controls and displays. Two examples of
this are the MSR annunciators on Panel 680 and the
ADS-B annunciators on Panel 601. The MSR annunciator
tiles are on section 8A, while the related controls
and displays are on sections 9C and 10C. The ADS-B
annunciator tiles are on section 18A, while the
related controls are on section 19C. The ADS
annuciators are grouped in an unccnventional B-left/
A-right arrangement while thé associated ADS controls
and displays are grouped in a conventional A-left/
B-right arrangement.

RESPONSE The annunciators associated with the turbine-generator

- and its' auxiliaries are located on inserts 8A, 93,
and 10A of panel P680, while the associated controls
are located on inserts 9C and 10C. Due to the large
numk 'r of annunciators it was not possible to locate
each and every annunciator tile above its' associated
control. Instead functional grouping of the major
component annunciators was considered of prime im~
portance. MSR annunciators consist of only minor annun-
ciators (i.e., drain levels, etc.) which were function-
ally grouped Iin the closest available space. If the MSR
annunciators were relocated to insert 10A, then other
annunciators would have to be moved and the functional
grouping would bhe lost. Based on tiie above the MSR
annunciators will be re-evaluated with the priority
3 items in. the long terr desigr review. It is
recognized that the annunciator window arrangements on
insert 18A and 19A of panel F501 are less than optimal,
however, we believe no safety problem exist. The ADS
annunciators usuaily refer to a syecific action that
1as taken place in the ADS logic (i.e., ADS LOGIC B
SEAL IN ADS B LO WTR LVL CONF,etc.) instead of 4n
abnornal plant condition. Hence the annunciators are
more for reference purposes than specific actions. A
survey of the ADS Alarm Response Instructions (ARIs)
confirmed the fact that the maiority of the ADS B ARIs
are exactly the same as the ADS A ARIs. Based on the
above we believe no safety problem evists in the
arrangement of the ADS annunciator, howaver, in
response to the NRC concerns the ADS annunciators will
be relocatec to be consistent with the jeft-
to-right convention. The rearrangment of annunciators
above controls for insert 18A and 19A will be re-
evaluated as a priority 3 item in the long term design
review.

T LU = T I - -
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ANNUNCIATORS

ITEM PRIORITY FINDING

43 | 3.10 The CRD ISOLATION VALVE an:..anciator tile is (ot

located with the other CRD annunciators on Panel
601.

RESPON! E The CRD ISOLATION VALVE annunciator tiie on panel
P601, insert 22A, will be relocated from window B-1
to window B-3 to place it with the other Ck>
annunciators. This discrepancy will be correci>d4
prior to loading fuel.

44 3 3.11 The bulbs for the small annunciators on Panel 680
are difficult to remove and replace. The small
bulbs are hard to grip and are easily dropped.

RESPGNSE Priority rating 3 discrepancies will be evaluated
and proposed actions reported as part of the long
term design review.

45 ) | 3.12 The annunciator tile label 480V LCC 13BD3 on Panel
807 should read 11BD3.

RESPONSE The annunciator tile is incorrect and will be revised
to read 11BD3. This discreparcy will be corrected -
prior to loading fuel.




ANNUNCIATORS

ITEM PRIORITY FINDING

46 1 3.13
RESPONSE
»
47 3 3.14
RESPONSE

The annunciator alarms have no visual or audio signal
which indicates a cleared alarm. Presently, a tile

for a cleared alarm will remain illuminated until the
RESET response control is pressed. This will erroneously
indicate to the operator that the alarm conditions

still exists.

The annunciator system is being modified to function
with the sequence of ope:ation shown on Table 2. The
flash rate of the "ringback" logic will be such that

it is easily distinguishable from that corresponding

to an alarm. A fourth pushbutton will be located at

the annunciator controls on the panels in the main
operating area. The audible ringback consists of a

bell that is easily distinguishable from the computer
alarm, evacuation alarm, and fire alarms. This -
discrepancy will be corrected prior to loading fuel.

The annunciators on Panel 855, vhich are ot tilted
forward, exhibit significant glare when unlit.

Priority rating 3 discrepancies will be evaluated ari
proposed actions reported as part of the long temrm
design reivew.




CONTROLS
ITEMS PRIORITY ¥ INDING
48 1 4.1
RESPONSE
49 1 4.2
RESPONSE
50 3 4.3

RESPONSE

The REACTOR FEED PUMP TURBINE TRIP A and B push-
buttons on Panel 680 are not readily distinguishable
from other nearby pushbuttons and are not guarded to

prevent inadvertent actuation.

The Reactor Feed Pump Turbine Trip pushbuttons will
be changed to red pushbuttons to make them more
dictinguishable. Shrouds will be added around the
pushbuttons to prevent inadvertant actuation. This
discrepancy will be corrected prior to loading fuel.

The RCIC MANUAL ISOLATION pushbutton on Panel 601 is
not readily distinguishable from the adjacent RCIC
RESET and RCIC MANUAL INITIATE pushbuttons. The
RCIC MANUAL ISOLATION pushbutton is not guarded to
prevent inadvertent actuation.

The RCIC manual isolation pushbutton will be changed
to a red pushbutton to make it distinguishable from
the adjacent RCIC Reset pushbutton. A shroud will
be added to the pushbutton to prevent inadvertant
actua*inn. This discrepancy will be corrected prior
to loading fuel.

The pairs of rectangular pushbuttons used on Panel
680 do not have sufficient physical separation or
tactile differentiation between the tw' buttons to
prevent inadvertent or incorrect actuation. The
pushbuttons of each pair generally have opposite
functions (e.g. Close/Open, Start/Stop), but an
operator could easily make an error if not looking at
the button while actuating it.

Priority rating 3 discrepancies wiil be evaluated and
proposed actions reported as part of the long term
design rev ' ow.

PR
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CONTROLS

ITEM PRIORITY  FINDING

54 1 4.7 The IRM, APRM, and SRM BYPASS switches for
NEUTRON MONITOR BYPASS DIVISION 1 in the left
center depressed section of Panel 680 do not
lock into the activated position. It is possible
to acc.dentally deactivate these switches while
reaching past them for the RPS A, RPS B, and
00SVC switches.

RESPONSE Although the inadverent deactivation of the
bypass switches woula be in the fail safe condition,
the RPS A and B 00SVC switches will be relocated
on insert 5B. The switch2s will be relocated to
a higher position Lo prevent inadverent deactivation
by the bypass switches, while reaching for the
RPS 00SVC switches. This discrepancy will be
corrected prior to loading fuel.

55 1 4.8 DELETE

56 1 4.9 Rotary switches on Panel 870 are grouped in
large, evenly spaced, rectangular arrays with
only labels to identify the function of each
control. The largest of these rectangular
arrays is a 6X5 matrix of switches. This arrange-
ment impedes rapid and correct selection of a
specific control withian a group.

RESPONSE The above discrepancy conerns inserts 3C and 9C
of panel P870, which contains automatic isolation
valves for the plant. While the inserts do
consist of large matrixes of rotary switches,
they have been functionally grouped according to
the areas for which they isolate (e.g. Auxiliary
Building, Containment and Drywell). It is
believed that this type of demarcation is better
than individual system demarcation for the
purpose these valves serve. Each matrix consists
of many systems, some consisting of one switch
while others consist of many. The individual
demarcation and/or larger group labels for each
system within the main demarcation, while function-
ally relating controls, will only add unnecessary
clutter to the inserts and make matters worse.
The valves automatically isolate the associated
building on 2n isolation signal and normally
require no operator interface. During accident
conditions in which an Auxiliary Building isolation,
etc., has occurred, the insert should have
basically a green board concept and during
normal operation the insert should have a red



CONTROLS

ITEM

56

PRIORITY FINDING

1 4.9

RESPONSE (con't)

- 21a -

board concept. Other matrixes on the panel were
re-evaluated to determine the best methods for
demarcation. It is believed that the present
demarcation system best suits the functions
served by each set of switches. Based on the
above, no further action is planned.



CONTROLS

ITEM PRIORITY FINDING

57 1 4.10
RESPONSE

58- 3’ 4.11
RESPONSE

59 1 4.12
RESPONSE

The white color of the FR 1ST FO43A JOG OPEN

backlit legend pushbutton switch in the XOVER PIPE ‘

LS DR VLV group on Panel 680 does not conform to |

the OPEN=Red indicator light color convention used i

in the control room. ‘
\

The backlit pushbutton tor the FR 1ST F043A JOG OPEN
has an incorrect white lens which will be replaced
with a red lens. This discrepancy will be corrected
prior to loading fuel.

The MANUAL SCRAM pushbuttons on Panel 680 have in-
consistent color-coding: Three are pink and one
is red. -

The MANUAL SCRAM pushbuttons on panel P680 will be
changed to provide a consistent red color coding.
This discrepancy will be corrected prior to loading
fuel.

There is excessive use of keyswitches. Use of large
numbers of keyswitches that are operated by identical
keys provides little protection from unauthorized
operation of the controls.

This is considered an administrative problem not
related to safe plant operation. To solve this -
administrative problem a detailed review will be

made and certain switches will be replaced. Based

on the above, this item will De included with the
priority 3 in the long term design review.




CONTROLS

ITEM PRIORITY FINDING

60 | 4.13

RESPONSE

61 3 4.14

RESPONSE

The LOWER (speed decrease) pair of MANUAL SPEED
CHANGE pushbuttons for eacn REACTOR FEED PUMP
TURBINE on Panel 680 are in an unconventional
left to right arrangement. The pair arrangement
is: )
FAST = left (gray) / SLOW = right (black).
The associated RAISE (speed increase) pair of
pushbuttons are in the preferred arrangement:
SLOW = left (gray) / FAST = right (black).

The LOWER and RAISE pushbuttons on the MANUAL SPEED
CHANGER for each RFPT must be considered together

as a group. The FAST pushbutton on the LOWER
control is located to the left since this will

cause a more rapid decrease in turbine speed. .
Thus the two pairs of buttons togethers follow a
logical left-to-right sequence: fast decrease,

slow decrease, slow increase, fast increase.
Rearranging the buttons on the LOWER control would
destroy +this logical sequence and lead to operator
confusicn. The color of the pushbutton are, however,
not ccnsistent and will be corrected so that the

two SLOW buttons are gray and the two FAST buttons
are black. The color change will be made prior to
loading fuel.

The CGCS ULIVISION 1 MANUAL INITIATON RESET switch
on Panel 870 has.unconventional NORMAL/RESET positions
compared to similar controls at other locations. e

O

Priority rating 3 discrepancies will be evaluated and
proposed actions ieported as part of the long term
design review.



CONTROLS

ITEM PRIORITY FINDING

62 1 4.15

RESPONSE

63 3 4.16

RESPONSE

RESPONSE

The DIESEL GENERATOR MANUAL GOVERNOR, MANUAL VOLTAGE
SET, and AUTO VOLTAGE SET control switches on Panel
864 which are used for manual control of the diesel
generators are not readily distinguishable from
adjacent circuit breaker switches. A mistake in
switch selection could result in an unintentional
trip of an emergency power circuit breaker.

The aboves set of control switches (i.e., DIESEL
GENERATOR MANUAL GOVERNOR, MANUAL VOLTAGE SET,

and AUTO VOLTAGE SET) are located adjacent to and
intermixed with breaker controls on panel P864;
however, they are not associated with the mimic

as are the breaker controls. The breaker controls
also have associated indicator lights to indicate -
breaker positions, whereas the generator controls

do not. In addition to the above, however, demarca-
tion lines along with different handles or colored
rings will be used to further distinguish the
generator controls.

The yellow colo~ of the EXECUTE keys on the CRT
control keyboards for the computer generated CRT
displays on Panel 680 violates the color-code
convention of using yellow to denote a potentially
hazardous condition.

Priority rating 3 discrepancies will be evaluated and

proposed actions reported as part of the long term -
design review.

The position indication mark on the rotating ARM/DISARM
color of some pushbuttons switches is not visible from
a location in front of the pushbutton. The operator
must lean over and look for the red pointer stripe on
the back of t.ue collar to determince the ARM/DISARM
status of the pushbutton. An example of this is the
HYDRAULIC POWER UNIT SHUTDOWN control on Panel 680.

Priority rating 3 discrepancies will be evalucted and
proposed actions reported as part of the long term
design review.



CONTROLS
ITEM PRIORITY FINDING
65 2 4.18
RESPONSE
\
66 2 4.19
RESPONSE
67 3l 4.20
RESPONSE

The small diameter pushbutton on the Bailey flow
controllers that are mounted flush with the instrument
surface or recessed below the instrument surface are
diffict .t to depress.

A survey of the Bailey controllers with the recessed
pushbuttoas was made by the operating staff. It was
determined that no difficulty exists in depressing the
pushbuttons the required amount for actuation. The
pushbuttons, according to Bailey, were designed recessed
to prevent inadverent actuation while reaching for
the CLOSE/OPEN pushbuttons. It is considered that
until and unless operating experience proves the
Bailey design to be inadequate, nothing warrants
modification of the controllers. Based on the above,
no further action is planned.

The surfaces of some backlit legend pushbuttons are
uncomfortably hot to touch when they must be held in
the depressed position for more than a few seconds.

Further evaluation of the backlit pushbuttors indicated
that when continuously depressed for approximately

30 seconds, the surface heat generated only very mild
discomfort for some operators and no discomfort for
others. In no case was the surface heat such that the
operator could not keep the button depress2d. Based
on the above, it is felt that this item has no impact
of safety and as such will be reviewed with the
priority 3 items in the long term design review.

The white engraved lettering used on the black and gray . —
Cutler-Hammer paired pushbuttons on Panel 680 gives ol
poor contrast between the legend and the dark background.
Accumulation of dirt in the white engraved letters has
further reduced the constrast and readability of these
identification labels.

Th> white engraved lettering used on a black or gray
Cutler-Hammer paired pushbutton is a standard GE desiyn
for open, closed or jog marking. The concern that
dirty white engraving may result in poor contrast and
readability can be resolved by periodic cleaning of
these pushbuttons. Based on the above, this action
will close this finding.



CONTROLS

ITEM PRIORITY £INDING

o8 : | 4.21 The operator cannot readily distinguish between
backlit legend pushbuttons and backlit legend
indicator lights that are grouped together in the
same matrices on Panel 680.

RESPONSE Provision will be incorporated to readily distinguish
the pushbuttons from the status lights as indicated
by figure 2. This discrepancy will be corrected
prior to loading fuel.

69 3l 4.22 The handles of some three-position J-handle switches
= on Panel 601 obscure the view of the neutral (center)
position label. »

RESPONSE In cases where the J-handle of Electroswitch switches
obscures center position label, the labels will be
corrected to eliminate this situation.. This
discrepancy will be corrected prior to loading fuel.

70 3 4.23 No consistent key teeth orientation convention (e.g.,
key teeth up or key teeth down) is used for heyswitches.

RESPONSE Priority rating 3 discrepancies will be evaluated
and proposed actions reported as part of the long =~
term design review. R
71 31 4.24 The RECOMBINER SELECT controls on Panel 870 unnecessarily

use ten-position rotary switches. Only three of the
ten switch positions are used and the remaining seven
positions are labeled as unused.

RESPONSE The RECOMBINER SELECT control selects one of three
thermocouples to be displayed on an associated tempera-
ture meter. The placement of the selector switch in
an unused position would result in no safety implication.
A mechanical stop will be added to the switch, however
to prevent the switch from being placed in an unused
position. This discrepancy will be corrected prior to
loading fuel.



CONTROLS
ITEM ?RIORITY FINDING
72 1 4.25
RESPONSE
3 1 4.26
RESPONSE
74 2 4.27
RESPONSE

The switch positions of some rotary switches are not
labele. (e.3., ESF LOGIC DIV 2 switches on Panel 872,
STARTT'P RANGE PROCESS RADIATION MONITOR switches
N11FNC5A and B on Panel 870).

The switch labels for N11F00%A,B on panel P870 have
labels which include the correct switch position.

Labels denoting switch positions for the rotary controls
on panel P872 will be added prior to loading fuel.

The AUXILIARY BOILER MAXIMUM LOAD controls on Panel

854 do not have control knobs installed and are not
labeled to indicate the increase/d<~-rease direction *
of control rotation.

Control knobs will be installed on the auxiliary
boiler load controls and labels will be added which
indicate the increase/decrease direction of control
rotation. This discrepancy will be corrected prior
to loading fuel.

It is fatiguing to the operator to hold some spring-
loaded rotary switches In the actuated position for
the time required to perform their control function
because of the high spring resistance (e.g., LPCS v

S

TEST RETURN TO SUPPRESSION POOL switch on Panel 601). ™ -

Switch caps with a larger handle will be permanently
attached to those control switches with throttle
capability. Using these larger switch caps will reduce
the force required by the operator and thus reduce
operator fatigue. This discrepancy will be corrected
prior to loading fuel.



CONTROLS

ITEM PRIORITY FINDING

75 1 ; 4.28 DELETE

76 \ 3 4.29 The IRM, APRM, and SRM BYPASS four position selector
levers have unconventional alphabetical sequences
of switch positions (e.g., clockwise position sequences
AECG, BFDH, AEC, and BFD).

RESPONSE Priority rating 3 discrepancies will be evaluated and
proposed actions reported as part of the long term
design review.

e -

i s e






DISPLAYS
ITEM PRIORITY FINDING
81 1 5.5
RESPONSE
82 1 5.6
" RESPONSE
83 1 5.7
RESPONSE
84 2 5.8
RESPONSE

The scales for CNDS BOOSTER PUMP FLOW, CNDS PUMP
FLOW, and HTR DRN PUMP FLOW on Pauel 680 are not
monitored.

The correct meter scales for the CNDS BOOSTER PUMP
FLOW, HTR DRN PUMP FLOW is incorrect and will be
corrected prior to loading fuel. The meter scale
for the CNDS PUMP FLOW has since been corrected
and no furtner action is planned.

The CIRCULATING WATER BLOWDOWN VALVE Bailey controllers
cn Panel 870 have different scale indications for the
same function (e.g., F513B uses a +/- null scale

while F513A uses a % scale).

The circulating water blowdown controller for valve -
N71-F513A will be modified to include the correct

bias setting drum with +/- -ull scale, to be consist-

ent with the controller tor valve N71-F513B. This ‘'
discrepancy will be corrected prior to loading fuel.

The LOAD GRAD and STEAM FLOW DEMAND meters on Panel
680 have no scale indications.

A temporary meter was installed in place of the LOAD
GRAD meter for the NRC visit so that light measures

of the panel could be made. The correct meter has since
been installed. The STEAM FLOW DEMAND meter has a scale
which reads from 0 to 130, however, has no indication

of units. Unit indication will be added to the meter
scale prior to loading fuel. -
: g
The TVR MAN/AUTO meters on Panel 680 read in percent

full scale rather than in amps for exciter output
current and in volts for generator voltage.

The instrument scales (0-100%) for the TVR MAN/AUTO
meters are consistent with the requirements of the
turbine-generator vendor. The instruments provide
indication of the voltage regulator position reference
(analagous to a voltage regulator input reference
potentiometer). Hence, an output reading in percent
is compatable with the function being monitored. The
labeling will be changed to reflect generator output
and exciter output without making reference to
current and volts. This discrepancy will be corrected
prior to loading fuel.



DISPLAYS

ITEM PRIORITY FINDING

85 2 5.9 The units on the LVL scales for the LEAK WATER meters
on Panel 680 are inconsistent with the parameters be-
ing measured. g

RESPONSE The LEAK WATER LVL meter (N43-R609) located on panel’
P680 has a 0-15 PSIG scale. The scale installed is
correct per the design documents supplied by the
turbine/generator vendor. The signal being supplied
to the (N43-R609) meter is from a pressure transducer
installed ia the leakage water pipe, upstream of the
leakage water pumps. The discrepancy between the
parameter being measured and the designed monitoring
fuction will be corrected by providing a scale or chang-
ing the label. This discrepancy will be corrected
prior to loading fuel. -

86 1 5.10 The FUEL OIL TANK LEVEL meters for the A and B systems
on Panel 864 and the HPCS AUX DG1l3 LEVEL meters on
Panel 870 have scales that use pressure units (e.qg.,
inches of water) rather than level units.

RESPONSE The scale- for the FUEL OIL TANK LEVEL and the HPCS
AUX DG13 LEVEL meters on panel P864 and P870 will
be ccrrected to indicate level units. - This discreparcy
will be corrected prior to loading fuel.

Ln———ra v
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87 1 5.11 The CNDSR VAC SHELL PRESSURE meters on Panel 680 indi~
cate that they are measuring "ABS PRESS" without assign-
ing the appropriate units.

RESPONSE The scales on the CNDSR VAC SHELL PRESS meters on panel
P680 will be corrected to indicate the appropriate
pressure units: PSIA. This discrepancy will be corrected
prior to loading fuel.



DISPLAYS

ITEM PRIORITY FINDING

88 1 5.12 The EHR HXA and HXB Bailey controllers on Panel 601
have no unit disignations on the scales.

RESPONSE The RHR HXA and B level controllers are graduated in
percent and are so designated. Percent is the proper
designation of the units on these controllers. Units
on the RHR HXA and B steam pressure controllers are
nct and have no need to be designated. The HX steam
pressure indicators, which monitor the parameter affected
by the controllers, do have designated units and are
located directly adjacent to the controllers. Procedur=-
ally, the operator adjusts the controller until a speci-
fied value on the indicators is achieved. No specific
value on th: controller thumbwheel is required, but
rather the thumbwheel graduations are for reference

= only. Based on the above, n> further action is planned.

89 T | 5.13 The REACTOR VESSEL LEVEL display scale on the Division
1 Remote Shutdown panel ranges from -150 to +60.
The values (other than -150) that are less than zer-
are not labeled with the negative ("-") designation

symbol.

RESPONSE The scale on the REACTOR VESSEL LEVEL meter will be
modified to include the negative ("-") designation
symbol so that it is clearly understood which values
are less than zero and which are not. This discrep~-
ancy will be corrected prior to loading fuel.

90 31 5.14 The OFF GAS PRE-dEATER INLET meters and the RECOMBINER '~
INLET meter on Panel 845 eacn use three colored pointers-
(red, green, and black) with no explanation of the
pointer color-coding.
RES™ONSE The blue, black, and red pointers discussed in this

finding are the standard used on the GE 195 meter
relay. The blue pointer (left hand half-arrow)
represents the low alarm setpoint. The red pointer
(right hand half-arrow) represents the high alarm
setpoint. The black pointer is the meter needle
which indicates the value of the process variable.
A label will be centrally located on panel P845 -
plaining this color convention. This discrepancy
will be corrected prior to loading fuel.



DISPLAYS

ITEM  PRIORITY  FINDINC

91 3l 5.15
RESPONSE

a2 2 5.16
RESPONSE

93 1 5.17
RESPONSF

94 3 5.18
RESPQIISE

The display for a Bailey meter on the Remote Shutdown
panel for % OPEN does not have the percent symbol
included on the scale.

As part of the remote shutdown pane . modification
discussed under Finding 1.14, the sdailey controlier

will be replaced with a Foxboro model N-250HM controller
shown in Figure 1, The scales on the Foxboro controller
will be modified, as necessary to add approriate units.

Many of the mecers on Panel 580 are too small to be
read irom a distance (e.g., RX WATER LEVEL, RX PRESSURE,

) FEEDWATER FLOW, and STEAM FLOW) . .

The meters monitoring RX WATER LEVEL, KX PRESSURE,
FEEDWATER FLOW, and STEAM FLOW on panel P680 insert 2B
are presently being replaced with Bailey Signaflex
meters. The Bailey Signaflex meter is shown in

Figure 3. This discrepancy will be corrected prior

to loading fuel.

Many of the meters on the Remote Shutdown panels have
dirty or damaged face plates that obscure the meter
ecales.

o —— "

ol ————

As part of the remote shutdown panel modification v
d.scussed under Finding 1.14, all the meters on the
remote shutdown panel are being replaced with Foxboro
Model N-257H . ‘rs. However, as an interim step

the face plates on the present meters will be replaced.
This discrepancy will be corrected prior to loading fuel.

The flow meters on the Remote sShutdown panels use a

small type face in order to show a range from 0-15,000
GPM. The lettering used on these meters iz about half
the size of the type face used on all the other meters.

.

Priority rating 3 discrepancies will be evaluated and
proposed actions reported as part of the long term
design review.



DISPLAYS

ITEM PRIORITY FINDING

95 3 5.19 The circuit breaker and valve poistion indicator lights
do not follow the convention of red = unsafe, green =
safe, and amber = hazarcd (potentially unsafe).

RESPONSE Priority rating 3 discrepancies will be evaluated and
proposed actions reported as part of the long term
design review.

96 1 5.20 The displays on the main control room panels, the
back panels, and the Remote Shutdown panels do not
have normal operating ranges indicated.

RESPONSE Operating ranges will be incorporated on those

meters determined necessary prior to loading fuel. |
As an interim measure, however, the cperating zones |
may be included on the face bezel until more permanent |
modifications can be made.

97 1 S.21 The closely spaced indicator lights on Panel 680 are v
inductively coupled so that bulbs which should be |

off somtimes glow when an adjacent bulb is on. The

status light on Panel 601 exhibit the same problem,

RESPONSE _ This discrepancy is presently under investigation to
determine an adequate solution. This discrepancy
will be corrected prior to loading fuel.

98 1 5.22 Control indicator lights, some legend lights, and
some legend pushbuttons are not equipped with a
lamp test capability or with dual filament bulbs
to facilitate detection of burned-out bulbs.

RESPONSE The NRC draft guidelin<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>