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6.1 CONTROL ROOM WORKSPACE N Category
A. Emergency Equipment
Protective Clothing - There are several problems:
- Donning is difficult.
- Changing air tanks is a two-man operation.

- With the 5-minute warning bell, there is perhaps
. too little time to change.

- _Mésk virtually prohibits the wearer from speaking

to anyone.

~ There are too many steps to don gear. —_—

Response: Operators will undergo periodic drills and training to
maintain proficiency in donning emergency gear. Protective

clothing sizes will be clearly identified.

An effort is presently underway to detemmine the best system for
improving communications when wearing the emergency breathing

apparatus. The possible modification to the emergency breathing

S o ' ~



apparatus face mask involves equipping the masks with standard
telephone transmitter-receiver units mounted in such a way as to
not jeoparcize the integrity of the face seal. Fach device would

have & transmitter transfer unit which would permit the operator

+
&

to switch between the telephcone and paging systems.

E‘\A



B.

Communications

(1) There are no labels on the six area sound
~'powered phone jacks to identify the area to
which they are hard wired. 2

Response: Labels will be installed on sound powered jacks SP1-SP6

prior to fuel loading. Operators will be instructed as tc the

- designated areas to which the jacks are wired.



~

(2) No headsets are located on any of the’back
cabinets. _ —_

Response: Headsets will be installed on the béck cabinets to

improve control room communications. This will be done prior to

fuel loading.



(3) Distance and noise interferes with voice
communication between the unif 2 control room
operator at the panels and the operator at the
cormon panels. The problen is particularly
acute when a breathing apparatus is womn byv

both. _ | 1

Response: To help reduce the background noise level, carpet wili
be installed prior to fuel loading. Noisy equipment which
interferes with voice communications will be identified and
modified to reduce noise output (e.g., the radiation monitering

cebinet has been moved to & location outside the horseshoe) .

Additional noise measurements will be made after the above
improvements have been made and further corrective action taken if
necessary. Results will be submitted to the URC 120 days prior tc the

issuance of an operating license.

A proposed modification to the emergency breathing apparatus face mashk
-involves equippinc the masks with standarc televhone transmitter—

-

receiver units mounted in such a vay as to not jeopardize the integrity

of the face sezl. Each device would have o transmitter transfer urit
which would pemit the operator-to itoh betveen the telenhons and

i v @

paging systems. Headscte will be rrovided for comvion and hacl panel




6.2 WORKSPACE ENVIRONMENT , ' Category
A. Lighting
Items 1, 2, 5 and 7 have been combined under one response.

(1) The control room lighting design appears
to be for general illumination purposes
and not specifically for effective man-

machine interface -2

(2) The plastic prismatic luminous ceiling diffusers minimize indirect
.‘ ' glare but they contribute to direct glare on panel meters,

recorders, printers, and polished surfaces. —_—2

(5) The AC emergency lighting illuminating level is too low for
optimum reading of displays. 1

(7)  The ratio of luminosity (background luminous ceiling and the green
painted metal reading surface of panels/consoles) 140-foot
lamberts/18-foot lambe‘rts, is 8/1. This is 3 times the

recormended standard. 2

Response: TVA control room lighting is divided into thrce catcgories:
normal, emergency, and standby. The normal lighting system is powered
ﬂ by »offsite AC power. The present nomal control room lighting

consists of a luminous ceiling which provides general illumination

to the control panels, walkways; etc.




The emergency incandeécent lighting system is battery pdwéred and

: ' functions when the main lighting power has failed. It activates before
| operator action is required and operates until the diesel generators
are activated and the standby iighting system goes in service. See

response to items 6.2.a.6 for further information.

Presently approximately 12 percent (40 luminaires) of the luminaires
are used for standoy lighting. (See attached drawings 55W416-3, 4 for
lighting details. an LC designation denotes normal, LS denotes
standby, and LD denotes emergency lighting.)

Based upon the results of a preliminary control room review, lighting
glare is not a problem. This concem has been adequately resolved by
' the painting (where practical) of.reflective surfaces and by adjusting
‘ the overhead lighting by the operators.

A luminosity ratio of below 8/1 is advisable in any TVA control room. There

appears to bé a question however, as to whether the background luminous ceiling

reading was 140-foot lamberts or 140-foot candles.

The luminous ceiling provides sufficient versatility to meet the present
lighting requirements of the control room. However, present plans call for the
- replacement of this ceiling dué to an NRC concern over its flame spread and
smoke density characteris‘tics. (Reference letter from L. M. Mills to A.
- Schwencer dated April 30, 1981 (NEB 810505 564).) Photographs and photometric
 measurements will be taken at Watts Bar following installation of the new
ceiling and will be submitted to the NRC 120 days prior to the issuénce of an

operating license (assuming ceiling replacement has been completed by this

time). Detailed infomation as to how the measurements are taken will also be
provided.

N




(3) A number of burned out or extinquished overhead lights were

observed indicating poor maintenance practices. -3

Response: Burned out lights are routinely replaced. Some lights are
intentionally turned off to reduce background illumination. However,
present plans call for the replacement of this ceiling due to an MRC
concemn over its flame spread and smoke density characteristics. Light

levels will be measured ané the results submitted to the NRC 120 days

prior to the issuance of an operating license.




(4) Dirt on overhead plastic diffusers reduced

lighting levels indicating poor maintenance.

Response: Diffusers will be cleaned prior to fuel

loading. Cleaning will be performed as required.




(6) DC emergency lighting incandescent lamps are

not located for optimum reading of displays. 1

Response: The dc emergency lighting system has been tested to
provide 1 foot—candle of light from ohe train of emergency

lighting and 3 foot-candles of licht from both trains of emergency
lighting in designated creas of the cortrol room. The system is
designed to provide the above light levels for a period of 2 hours as
the vital battery voltage decays to 105 volts. Light level readings
were taken next to and parallel to the face of the board or working
surface. Since August of 1980, a number of light fixtures have been
added to the system, as well as increasing the wattage of some of the
incandescent bulbs to ensure that the 1 znd 3 foot—candle requirement
could be met as specified by the precp test scoping docunent (preop
test No. TVA 35). Therefore, the present system is adequately
designed. (See attached drawings 550/416-3, 4 for details. An LD
désignation denotes emergency lighting.) However, present plans call
for the replaéement of this ceiling due to an MRC concern over its
flame spread and smoke density characteristics. The light levels will
be measured and the results given to the IMC 120 days prior to the

issuance of en operating license.

The preop test will be perfomad again ~ Tfter the new ceiling is

installed.




6.3 ANNUNCIATORS | Category

Items A and B have been combined under one response.

A.

B.

There is no autoclear capability when alarmed
parameters are returned within tolerance limits.

Each alarmed tile requires operator manual

action to clear. ' 1

There is no capability for silencing an alamm

while preserving the flashing tiles (for diagnostic

purposes) . —_

- Response: The present system requires manual action to clear the

alams. If the alarmed condition has returned to nomal, the
window light goes off when reset. If the alarmed condition has not
returned to nommal, the window light goes from a flashing to a
steady state when acknowledged. The present manual-action-to—
Clear feature is desirable since it requires the operator to give
specific attention to the annunciatcr window and hence the

paraneter being alarmed.

The duration of the horn is adjustable and will be adjusted from 30 to

approximately S seconds before fuel loading. The window will continue

to flach until acknowledged.




‘ C. The auditory alarms that were functional were

barely detectable above the ambient background

noise. S N—

Response: Since the alarms have been partially disabled during
the construction phase, it is possible that they are at times
difficult to heax; during construction activities. However, all
annunciator alarmé will be operational before fuel loading. Also
efforts are underway to reduce the background noise level
(installing carpet, relocating the radiation monitoring equipment,

etc.) before fuel loading.

Even though the present alarm level is adeguate, the alarm level
‘ of the annunciation system will be measured during the NUREG-0700
review. The alarm level will be increased to 6-8 dBA above the

background noise level if the MUREG-0700 review indicates a need.




D.

Poor organization of annunciator tiles, difficult
to locate in the standard operating instruction (SOI).

No cross references provided. —_—

Response: A window numbering system will be utilized as a means

to help the operator refer to specific annunciator information in

the SOI. This will be done prior to fuel loading.



0 E. Alarms are not prioritized. 1
Response: The alarms will be prioritized by ihplementing a

priority alarm systen which is presently being developed. Each
priority will have its own unigue color for identificatibn |
purposes. Annunciator windous will be color coded according to
their priority. Two colors will be utilized - red for high priority
alarms and white for all others. This will be done pricr to fuel

loading.




F. The contrast between steady state and flashing

tiles is poor. _ | ]

Response: The present flash rate of two to three flashes per

second is adequate.



G. The contrast between illuminated and non-

illuminated tiles is too low. 1

Response: Contrast will be improved by utilizing a reflector

surface with a high reflectivity., This will be done prior to fuel

loading.



He.

The poor relationship between the acknowledge-reset
controls and their associated annunciator displays

could result in the incorrect acknowledgement of

an alarm. , - —_1

Response: This has been corrected. The acknowlege-reset controls
XS-55-4A and XS-55-4D have been relocated to positions 100 and 134

of panel 1-M-4, respectively (per ECN 2710).




. I. Location of acknowledge-reset controls are not

standardized on each panel. -2

Response: Snitches are shape coded and highlighted with

yellow striping to improve \}isibility. Also, an effort has been made
to locate the switches midway up the ends of the panels. In some |
instances, hpweve:, this would upset the layout of othér switches and

controls. In these cases, the annunciator switches were located as

close to these positions as possible.




J. Replacement of annunciator bulbs frequently

subject the operator to a shock. —_

Response: This is a floating voltage system. A shield will be
placed over the leading and bottom edges of the power busses prior

to fuel loading. This action will ccrrect this concern.




‘6.4 OONTROLS | Category

A. The Location of some controls disregards the

capabilities of the 5th percentile person. —_—2

Response:A Enclosure 1, "Table I. Human Body ﬁimensicns
Significant for TVA Control Station Design" lists 14 static body
dimensions of 5th and 95th percentile persons. Dimensions 6
(Functional Reach), 7 (Functional Reach, Extended), and 8
«Dverhead Reach, Standing), as limiting dimensions, are of
particular concern for 5th percentile operators. Dimensions 6
and 7 are shown in anthrbpometric worksheet, Enclosure 2,
"Figure 1 5th Percentile Mannequin, Side Elevation, Watts Bar
Nuclear Plant, MCR Console." This worksheet also shows a
projection (dashed line) of the upper limit of the dynamic reach
of the 5th percentile female, from the arm-shoulder pivot point
to approxirately the 5'6" elevation of the console. The 5'6"

elevation is above all the principal controls of the MCR consoles.

The present system can accommodate a S5th percentile female even
though some operator movement may be required to accomplish tasks
involving controls located on the vertical portion of the panels.

(The addition of a guard rail will preclude the accidental actuation of

controls).




Source: MIL-STD-1472B, Notice 2, 10May78
Items 1, 2, 6, 7, 8, 9, 10 - Table XVII, page 118
Items 3, 4, 5, 12, 13 - Table XII, page 103
Item 11 - Table XI (with adéition of 1 inch for footgear)
Item 14 - Table XV, page 109
TABLE 1I. HUMAN BODY DIMENSIONS SIGNIFICANT
' FOR TVA CONTROL STATION DESIGN
5th Percentile
Male Female
1. Weight (pounds) 129.1 107.6
2. Height 66.4 61.8
3. Sitting Height, Erect 32.9 31.1
4. Sitting Height, Relaxed 32.1 30.5
- 5. Knee Hight, Sitting 19.6 18.5
‘ 6. Functional Reach 28.6 25.2
7. Functional Reach, Extended 3.2 28.9
8. Overhead Reach, Standihg 78.9 73.0
- 9. Overhead Reach, Sitting 50.3 46.2
10. Functional Leg Length 43.5 39.2
11. Eye Height, Standing 60.5 56.5
12. Eye Height, Sitting, Erect 28.3 26.6
13. Eye Height, Sitting, Relaxed 27.6  26.1
14. Pand Breadth 3.2 2.7
Note: UWeight in pounds. All other dimensions in inches.

ENCLOSURE 1

page 10

95th Percentile

Male = Female
198.8  164.5
74.4 70.3
38.2 35.8
37.3 35.3
23.7 21.8
© 34.0 31.1
39.8 36.5
90.8 84.7
57.9 54.9
50.3 46.7
69.2 64.9
33.3 31.2
32.5 30.7
3.8 3.3
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Labeling on many valve controllers does not
consistently or clearly associate direction of
movement with resulting action. A clockwise

movement does not always result in opening the

vélve. ' 2

“Response: Direction arrows will be applied prior to fuel loading and shape

coding of the controller knobs will be implemented if practical.



C. Controls located near front edge of sloping
console create a potential for inadvertent

actuation, if not guarded.

Response: Panel gdard rails will be installed prior to fuel loading.




D. Direction of control movement on "Trip"

controllers is not standardized. - 2

Response: The switch on panel 1-1i-4 follows convention -~ "Trip" to right,
"Reset" to left. Controller on panel 146 "Trips" to the right, movement
to the left is not used and is blocked from movement. However, the
labeling on the switch on panel 146 is confusing. It functions only as a
trip control but is labeled both trip and reset. This will be corrected
prior to fuel loading and will eliminate the confusion over apparent

nonstandzrdization of trip control movement .



i
l

E. The reactor Trip-Reset controller on Panel 116

is incorrectly labeled. It only functions as

a txip control. ' | . P N

Résponse: This will be corrected prior to fuel loading by relabeling the

switch to indicate its function as Trip only.




| OF. Specific control handles were not easily
disi:inguishable when in a bank of controls

(i.e., a string of S with one different). 1

| Response:  This will be corrected by the addition of functional nametags'

and'demarcation_ lines prior to fuel loading (per ECN 2604).




0.

. Handles of star switches obscure some of the

labels. , 1

Response: Many star handled switches are located on vertical surfaces
where label viewing is not a problem. For switches located elsewhere, this
is not a problem because operators are able to move their heads if unable

to view a tag from a particular angle. Additionally, these switches are

shape coded to aid in the identification of the "selector" function of the

switch.




H. Valve control handles which must be held for many

seconds are difficult to hold. | 1
Response: Most of the valve control circuits have seal-in features which
avtomatically drive the valves to the desired position after momentary
actuation of the control switch. However, some valve control circuits

irtentionally do not have such a feature, but in such cases complete valve

travel is generally accomplished within 5 seconds.




I. The function (i.e., use of pull out/in feature)

of some J-handle switches are not clearly

Response: This response has been combined with the response to item 6.8.9.




The responses to items J and K have been combined.

J. There are no protection guards over the emergency "start" and "stop"

push-buttons on £he diesel generator panel. ' S S

K. The vertical cabinets along the walkway
between Units 1 and 2 contain numerous pro-

truding 60ntrolswhich could be inadvertently

actuated. | ' 1

Response: This will be corrected prior to fuel loading by the installation
of red carpet at the base of the vertical panels to designate an off-limit
Oarea to personnel not performing a required task.

-

Protective guards are not required because switches presently have raised

bezels to prevent inadvertent actuation.




6.5 DISPLAY
A. Meters

(1) Scale divisions and ranges are not always

immediately obvious. ' 2

Response: The indicator scales will be color coded before fuel loading to

indicate normal and abnormal operating range on indicators where it is a

benefit to operators.
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(2) Information obtzined from some meters is
not directly usable. It has to be con-
verted to other units to be meaningful,

v i.e., "HP Turbine Impulse Chamber" reads

‘in'PSIA and must be converted to percent

power. — 3

Response: The impulse charber indicaters (PI-1-72 and PI-1-73 on Panel
1-11-4) will be modified to read in percent power for consistency with cther

percent power indicators.

In additicn the following indicators will also be modified to read in units
consistent with other cevices. In somc instances this may involve cdual
I scaling of the indicators.
1. The Safety Injection system (SIS) cold leg accumulator tznk level

indicators (LI-63-60, 81, 82, 89, 99, 109, 119, and 129).

2. The Upper Eead Injection (UNI) accumulator surge tank indicators

(LI-87-1, 4).
3. The boric acid tark level indicators (LI-62-238 and 242).

4. The Reactor Coolant system (RCS) treossurizer relief tank rressure

incCicator (PI-GC-301).




6.

The steam generator level indicators (LI-3-148,.156, 164, 171, 172,
173, 174, 175).

- The SIS reactor water storage tank level indicators (LI-63-50, 51, 52

and 53).

The condensate storage tank level indicators (LI-2-230A and 2331p).

The containment recirculation sump level indicators (LI-63-180, 181,

182 and 183).




Items 3 and 4 have been combined with the same response.

(3) Some meters required for post accident

monitoring are intemixed with other

meters. e

(4) All of the post accident monitor (PAM)
displays are labeled with temporary

red tape. 1

Response: The location of PAM equipment is in compliance with Reg Guide
1.97, section 1.5.

The color coding for identifying PAM equipment on local panels will be
applied to the PAM devices on the MCR panel. The temporary red tape will

be replaced with permanent colored identification tags. PAM symbols will

be utilized. This will be done prior to fuel loading.




0 _ (5) Displays indicating sequential informa-
' ~ tion are not always located sequentially

or grouped together for ease in visual

scanning. - .2 »

Response: This will be corrected by the addition of functional nametags

and demarcation lines prior to fuel loading (per ECN 2604).




0 (6) Meters indicating parameters which must
be compared are not grouped for ease in

distinguishing similar or different

values. 1

'Response: This will be corrected by the additicn of functional nametags

and demarcation lines prior to fuel loading (per ECN 2604).




(7) Meters that indicate different parameters
look alike, have similar scales, and are
similarly labeled. Reading errors could

result. ' ' | R 1

Response: This will be corrected by the addition of functional nametags

and demarcation lines prior to fuel loadingv(per EC 2604).



Some manufacturer supplied equipment utilizes a different color code
0other: than the TVA color code. Through operator training and labeling

(where possible) this inconsistency does not present a problem.

The grouping of lights over the three turbine oil pump switches indicate
oil pump ACB position and the presence or absence of oil pressure.

Operators are aware of this through training and experience. There

presently is inadequate room to label each lamp.




“ )]

Identification of a specific meter is

not always obvious among a string of

meters. : 1

Response: This will be corrected by the addition of functional nametags

and demarcation lines prior to fuel loading (per ECN 2604).




(9) Meters labeled "B" left and "A" right

violate stereotypical convention. —_

Response: This will be corrected prior to fuel 1oading (per ECN 2710).




" (10) Meters mounted high on panels are
difficult to read by Sth percentile

persons and introduce parallax

problems. 2

~Response:  Parallan is an intrinsic problen of anclog indicating meters.
However, since operatcr actions are generally piccipitated by significant
departures from a standarcé operating band - rot by departures as small as

those indicated by parallax - this is not a problem.




(11) The significance of the green scale
markings on the frequency meters,

Panel 0-11~26 is not clear. 3

Response: The green scale on the frequency meters is the mechanical zero

point of the meter and is not used by the operator.




" (12) Sub-cooling margin monitor is not yet
installed or on site. Readouts and

displays could not be observed. | -1

| Response: This device has been procured and will be installed prior to

fuel loading (requisition number 8§28101).




.’.S.B Legend Lights and Indicators
Item 6.7.L has been included in this response.

(1) Control position indicator bulbs have
single filaments and no lamp test

capabilities. ] 1 -

6.7.L A lamp test capability is provided only for the

overhead annunciator paneis‘and status panels. _l1_

Response: The control boards are under constant surveillance by the
operators and bumed out bulbs are replaced upon detection. Also, the
"shift change procedures will be revised to'instruct the operators to check

the lamps at shift change. This will be done prior to fuel loading.




(2)

The status of the MFPT A Turbine Trip/Reset
switch is confusing. It Indicates "Red"

when in the reset position and "Green"

~ when tripped. | ]

Response: The colors used to denote switch status confomm to TVA.
standards. Red denotes the active or in-service state of a device and
green denotes the inactive or out-of-service state of a device. This

switch conforms to this standard.



(3) The valve position indicator on the EH
Fluid operator's subpanel (1-M-2) is not

clear. A green lens indicates "Valve Open." 1

 Response: This has been corrected by replacing the green lens with a

red lens.




0(4) Blank windows are intemixed with active windows
on the statalarm panels. Windows are not always

in the "OFF" mode during nommal operation. 3

Response: Blank windows will be blacked out prioi: to fuel loading.
The operating instructions define the status of these panels for any

plant mode.




"(5) The scaie on the "boric acid flow to
blendet" indicator is not graduated to

indicate decimal point to “"tenths" for

last digit. o 3

Response: The boric acid flow indicator (FI-62-139) on panel 1-11-6

is scaled in tenths.




(6)

Status Monitoring~Engineering Safety -
In the matrix of indicator lights,
failure to achieve a proper system

status is often given by a light "off."

- No check is made during EP for failed

lights. This could leac the operator

to assume that an operating system had

failed. , 1

Response: This has been corrected by revising control room procedures

~ to instruct operators to use the lamp test feature on the status

monitoring panels to verify that a lamp is not burried out.



(7

Status Monitoring-Engineering Safety -
In the matrix of lights spares are
intermixed with operéting lights, since
the operator‘s task is to detemine "all
on," "spares off" creates a requirement
for the operator to review all lights to

assure that only the spares are off. 1

Response: Spare.windows.will be blacked out prior to fuel loading.




C. Recorders

(1) There is no recorcer for indicating

cold leg temp. | S

Response: There are presently two recorders for indicating cold
leg temperature. Cold leg 1 and 2 temperature recorder is on
panel 144+~5 (cutout 66, device TR-68-18). Cold leg 3 and 4

temperaturé recorder is also on panel 1-M-5 (cutout 69, device

- TR-68-60). Therefore, this is not a valid concem.



N\

0(2) Some recorders do not indicate in real

time.. 3

Response: Date and time are logged on to the leading edge of the
chart paper when it is loaded. Xnowing chart speed it is possible to
deternine the tine of & particular event. Chart paper which is

graduated in real time is adjusted accor@ingly when loaded.




{3) To use the CT Flux Differential Meter Data

required the use of the Technical Spec Limit

Curve. ' 2

. Response: The CT meter is not an identifiable item. However, the
delta T flux meter is. The curve for this device is provided for
operator convenience and is not required since the plant computer
utilizes this curve and actomatically signals the operator if there

are any deviations from it. The curve is used because the delta I

flux changes throughout the life of the core.




(4) Recorder scales and paper scales are not

always compatible. ' 1

Response:. This will be corrected prior to fuel loading by instructing

~ the plant to order the correct paper as required.




(5)

Labels indicating color code of pens are
not always compatible with color of pen

trace indicating that parameter. ' 1

Response: This will be corrected by the addition of labels prior to

fuel loading.




(6) Some recorders do not identify the para-

metéf units indicated on both the scales

and paper. -1

Respohsé: The computer addressable recorders utilize many ranges
making the identification.of a particular range on the scale'.
impractical. However, the op€rator labels the recorder with stick-on
labels to indicate the parameter and range being used. The scales for

the remaining recorders will be reviewed and revised if necessary

prior to fuel loading.




‘(7) In some instances the test and
calibration labels cover meter faces

or paper scale indication. 1

‘ Résponse: Test and calibration labels will be removed from meter

faces and paper scalés prior to fuel loading.




(8) Some dual function recorders do not
have name plates i_ndicating the para-

meters being monitored. | 1

Response: This concem will be corrected with the addition of

nameplates prior to fuel loading (per ECN 2€04).




Steam Generator Strip Charts - Labels on.
‘ chart windows contradict those under chart
units. Appears that recorders were rein-

l ' - stalled incorrectly after maintenance. —

Response: Chart recorders are presently in their correct

locations.




.  6.6 PANEL LAYOUT

A. Controls are not arranged in logical order,

i.e., by function or sequentially. —_

- Response: This is}not a problem since controls are grouped by
system. Within this system controls are grouped by function.
Approximately 62 devices are being moved to confomm to this

arrangement (per ECN 2710). Also demarcation lines and functional

nametags will be added prior to fuel loading (per ECN 2604).




‘B. Demarcation between Units 1 and 2 and common

- controls and displays are not clearly indicated, — 1

Response: Common panels containing controls and displays from both
units will be modified by adding color coding and specific unit

numbering to provide unigue identification of each control and display.

This will be done prior to fuel loading.




C. Switch Confusion - Large string/matrices of
‘switches are located at several places on
panels.

(1) Component cooling water
(2) Water service systems
(3) Essential raw cooling water

(4) Ventilation panel -2

| » ReSponse:' This will be corrected by the addition of functional

nametags and demarcation lines prior to fuel loading (per ECN 2604).




. Violation of Stereotype - Feedwater and

~condensate system - 480 THOV had a sequence

of valves (left to right) CBARA 2

Response: The 480 THOV is not an identifiable device. However an
adequate effort has been made to ensure that devices violating the

order of convention are identified and corrected (per ECN 2710).




E. Display Confusion - There ere several long strings
(greater than 4) of vertical meters. bMount—
ing in strings increases the likelihood that
the operator will read the Wrong display if it

o

is near the middle of the string. —_—

Response: This will be corrected by the addition of demarcation lines

and functional nametags prior to fuel loading (per ECN 2604).




6.7 CONTROL/DISPLAY (C/D) ARRANGEMENT

Items A and C have been combined with the same response.

A. Some displays are not located directly above
the controls which relate to them. Some are
even located on different panels. Effective

control/display relationships do not exist. S W

C. There are many instances where controls and
displays are arranged "B" on left and "A" on

right. " (tlot typical stereotype) ‘ —_—

Response: Approximately 62 devices are being moved to' correct

violations of conventional arrangements (per ECN 2710).

Functional nametags and demarcation lines will be added prior to fuel

loading (per ECM 2604).




‘B. Haintenance and tests C/D are located on some

panels which contain important operating

functions. -_—2

Response: Demearcation lines and functional namétags will be added
prior to fuel loading (per BCN 2604). 2An effort will be made to
relocate the test devices to a panel outside of the horseshoe prior to

fuel loading.



D.  Some functional groups of valves are not

arranged according to operating sequence. 2

5 Résponse: Valves are grbuped by subfunctions within their respective
system (per ECN 2710). The grouping of valves by function within their
reséective system is preferable to operating sequences that can vary for
different plant operating modes. Also demarcation lines and functional

- hametags will be added prior to fuel loading (per ECN 2604).



| ‘The response to items E and J have been combined.

E. Some annunciator tiles refer to specific controls
or displays which are either not labeled or which

have differert label information, including

\ . inconsistent abbrevictiones. 1
J. Some annunciater labeling is arbiquous. -1

Response: Functional nametags will be installed nrior to fuel loading (per
ECM 2604). Nametag éize limitations linit the amount of infermation which
cén be presented as compared to thc annunciator windows. However, since
information dispiayed is as "cscriptivé ac practical and since
Oabbre\}iationé confom to TVA standarcs, the operctors Co not have a problem

interpreting the information as displayed.

Abbreviations will be reviewed for congistency in conjunction with the

NUREG~070C reviav.




OF.. Pattern recognition requirements on statalarm

panels are too complex for rapid verification. —_—

Response: This will be corrected by the addition of functional nametags

- . and demarcation lines prior to fuel loading (per ECN 2604).




- 0G. Although most control switches are color-coded by
system, associated displays are not color—coded

to aid in establishing control/display relationship. S

Response: This will be corrected by the addition of demarcation lines and

functional nametags prior to fuel loading (per ECN 2604).




a H.  Some annunciator windows on panel 1A are
associated with controls located below pancl

1C and vise versa. (Mo stendnrcization)

~Response: The above windowe are on the same manel and can be read from the

acknowledoe-reset switch. The cuantitv of annunciator windous does aot

pernit their always being located over their related controls. In these

instances, they are located as close to their related controls as possible.




+
o

. Some annunciator windows for panel 1-M-9 are
located above panels 1-M-3 and 1-M~5. Also true

- for some other systems. 1

Response: Since panel 1-}M-9 is outside the horseshoe and is not
. continuously monitored by the operator, the ventilation annunciators have

been moved inside the horseshoe where they are readily observable by the

operator.
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"K. Annunciator tile organization over the radiation

monitor cabinet is not consistent for both panels.

Response: This has been corrected (per BECN-2604).




6.8 LABELING AND CODING
A. Labels

(1) Some contrcl panels lack system, sub-

system and functional labels. 1

Response: This will be corrected by the addition of demarcation lines and
functional nametags prior to fuel loading. Labeling will be hieraréhial,
that is by system and function. For example the Feedwater and Condensate
System w1ll be labeled by system, subsystem (main and auxiliary feedwater,

feedwater control, main feed pump turbine, etc.), and device (IFPT A trip

"reset, drain valve, etc.).




| ” (2) No hierarchial system of group labeling

is used on controls/displays. . N N

Response: Labeling will be arranged by system and function prior to fuel
- loading. Additionally, demarcation lines will be added prior to fuel
loading (per ECN 2604).




. (3) Many panels .have temporary labels. 1

Response: This will be corrected by the addition of permanent functional

nametags and demarcation lines .prior to fuel loading. Temporary labels

: " have been removed (per ECMN 2604).




‘(4) Control labels are placed below the

control. 1

Response: Function labels are placed over the device (per ECN 2604).
Labels containing 'the TVA unique ID number and a brief description are

placed below the device. 1hen nameplate size does not allow the device

nametag to be placed on the device it is placed .below it. This is the

case for the controllers.

Demarcation lines will be installed prior to fuel loading (per BCN 2604).




9,

Label legibility at normal viewing

distances is marginal. Lettering is

not sharp and contrast is low, especially

for older labels whefe lettering is smaller

énd contrast is lower. l
Response: This is being corrected by changing the coloring of the nametags

to black lettering on white background to improve contrast and legibility

(per ECN 2604). A larger font is also being used.



(6) The control position merkings for controls

‘ mounted high on panels are difficult to view. 1

Response: "-E.‘nclosure 1 "Pable I, Humen Rody Dimensions Siénificant for ™A
Control Station Design" lists fourteen static body dimensions of 5TH and
95’32 percentile persens. Dimensions 6 (Functionzl Pezch), 7 (Functional
Reach, Extended), and € (Overhcad ”cacﬂ, Standing), as limiting dimensions,
are of particular concern for ISTH percentile operators. Dimencions 6 and 7
are shown in anthropometric worksheet, enclosure 2 "Figure 1, 5TH
Percentile Mannequin, Side Elevation, Watts Bar MNuclear Plant NCR Console."
This worksheet also shows a projection (dashed line) of the upper limit of
the dynaric reach of the 57H percentile female, from the am—shoulGer pivot
=cint to approrimately the 5' 6" elevakicn of the congole. The 5' 6

elevation is above all the principal contrcls of the !CR consoles.

The present system can accormodate a 5th percentile female evern though
some body movement may be required to accomplish tasks involving controls

located on the vertical portion of the peanels.
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'l’(7)

Scme groups of controls/displays have no

functional identification labels. 1

Response: This will be corrected by the addition of functional nametags

prior to fuel loading (per ECN 2604).




: '(8) Position markings for some J-handle switches

| are not clear. Some 2-position switches

have only 1 position labels. | —_—

Response: This is not a problem because operator training is such that the
operators understand the use of this function. Also, many switches are

morientary contact where onlv 1 position actually initiates a specific ‘

action.




The response to item 9 has been combined with the response to 6.4.I.

(9) The meaning of "Pull to ---" labels
associated with some "J-handles" is not

always clear with regard to their rotary

position. -1
6.4.I. The function (i.e., use of pﬁll out/in feature)
of some J-handle switches are not clearly
labeled. 1
Response:

e: Operator training is such that the operators understand the

operation of ‘the J-handle switches. Also, the switches are labeled as to

the function of this feature.




(10) Annunciator panels are not functiohally
labeled and individual tiles are not

matrix number coded to assist in

locations.

Response: Functional nametags will be added to the annunciator panels

prior to fuel loading. indows will be nurbered by placing an engraved tag
outside the upper left hand corner of the window. The numbers will
correspond to the numbering system alreadv in use in the €0OI'

s and on the
drawings.




“he responses to items 11 and 14 have been corbined.

(11) Some controls have more than two status lights
associated with them, with no labeling to indicate

the purpose or meaning of the lights. 1

(14) o labels - Turbine pup indicators have two red

lights but no label for either. 2

Response: Status lights are color coded per TVA standards. Red denotes
the active or inservice state of a circuit, green denotes the inactive or
out-cf-service state of a circuit, and white denotes an abnomal or
éisagremmcrat condition. Switches which have {:wo cets or mcre of

.identically colored indicator lichts (for éxample, turbine pump indicatore)
have been identified (see list below) and descriptive labels will be

installed (vhere room permits) prior to fuel loading.

Panel 1-i-2
HE-47-61A - Seal oil backup pump and turning gear cil pump

H5-47-111A - Turning gear and bearing lift pumps

I5-2-116A - I'PFP HUDPA izolation valve
HS-2-126A - HPFP HDRB isoletion valve

102126 . Ty ; -3 =
FS-3-136 ~ HDPFP uDPA isolation valve

bPancl 1415




HS-68-8A -~ RC pump 1
HS-68-31A - RC pLimp 2 normal feeder breaker and oil pump
HS-68-50A ~ RC pump 3 normal feeder breaker and oil pump

HS-68-73A - RC pump 4 normal feeder breaker and oil pump

HS-62-108A - Charging pump A-A motor control
HS-62-104A - Charging pump B-B motor control

Panel 1-M-15

HS-27-9A - CCW pump 1A motor and valve control
HS-27-19A - COW pump 1B motor and valve control
HS-27-29A - CCW pump 1C motor and valve control

HS-27-39A - CCW pump 1D motor and valve control

Panel 0-M-27A
HS-67-146A - CC HTXA DISCH control valve
HS-67-151A - CC HTXC DISCH valve to HDR A

HS-67-152A - CC HTXC DISCH valve to HDR B

Panel 0-M-27B

HS-65-81 - Shield building vent and containment annulus isolation

HS-65-83 - Shield building vent and contaimment annulus isolation

Panel 1-M-9
HS-30-1A - Purge air supply unit A
HS-30-4A - Purge air supply unit B

‘HS-BO—llA - Instrument room supply and exhaust fans




6.7.M. Variation of Stereotype - Amps display for
feedwater pump B is mounted over a vertical

string of pump A related switches. —_—2

‘Response: This has been corrected. On panel 1-:~4, Pump A-A motor current
indicator (EI-3-119A7) is located above pump A-A motor control (HS-3-118A).

Pump B-D motor current indicator (EI-3-1292) is located above pump B-B

motor control (HS-3-1287).




(12) Some labels contain erroneous information. 1

Response: A continuing effort exists to correct erroneous labeling as it

is identified.




‘.Ikl3)

Labeling - Font was too small, contrast
poor, and information inconsistently

placed on specific lines. ]

- Response: Nametags have been changed to black lettering on white
background to improve contrast and legibility (per ECM 2604). Font size

has also been increased. Density of information does not permit line

" standardization.




B. Demarcation

Ho demarcation is used to delineate systems, subsystems,

or functional grouping on controls and displays. 2

- Response: Demarcation lines will be added prior to fuel loading (per ECN
2604) .




' .C. Mimicing
(1) Most mimics are temporarily affixed to panels and

are sometimes confusing.

Response: The temporary mimics on panel 1-t+~1 have been removed or

replaced with permanent mimics.




(2) The electrical distribution panel mimic is
incomplete. 2

Response: The auxiliary power mimics on panel 1-i-1 are complete as

, designed. The switchyard panel is not part of the reactor operators area

of responsibility.




“lLu Coding

(1) The number of colors used for switch backplates
is excessive and shading differences are

sometimes difficult to discriminate. 1

Response: Color coding is applied to the backplates on a system basis,

hence the large number of colors. To aid in distinguishing between
systems, functional nametags and demarcation lines will be added prior to

fuel loading (per ECN 2604).




.(2) A color coding scheme has not been applied to

displays. - 2

Response. This will not be a 'problem since functional nametags and

demarcation lines will be added prior to fuel loading (per ECH 2604).




"lkL9 PROCESS QOIPUTER, KEYBOARDS, AND CRTS
Items A and B have been combined with the same response.

A. To initiate a computer function requires a Category

series of complex operator actions.

B. Poor I/0 indexing, operator must search
through complete document list to find

specific data point address information. —1

Response: Operator actions and documentation recuired to initiate a
function via the computer interface console is described below. TVA feels

that the procedures will not be complex after the operator has been trained

and becomes familiar with the system.
1. Reference computer systems operator'é manual for desired function.
2. FKey in function and coméuter point I.D. via operator's console.
The operator will have the following references listings to detemine

the appropriate computer point I.D. These listings will be availeble

prior to fuel load.

(a) System Index which clphabetically lists the systems and the

‘ computer input and outputs associated with each system.

(b) Computer Point I.D. Alphabetical Index which lists the computer




(c)

-

inputs and outputs in alphabetical order of the Computer Point
I.D.

A Character Description Alphabetical Index which lists the

computer inputs and outputs in alphabetical order of the 24

character description for each computer point.




_ ’C. ~ The process computer and the IBM
Selectric typewriters are very limited
in their ability to present pertinent

real time information. -2

Response: The IBM Selectric typers (15 characters per second) will be
replaced prior to fuel load with General Electric Terminet Model 1200
typers. These typers are faster (120 characters per second) and more
reliable than the IBM Selectrics. Additionally, there is a Mohawk line
printer capable of printing 300 lines per minute located in the main
control room. It has a noise suppressing hood. The Terminet typers will

be mounted in consoles which are designed for noise suppression.




o,

. Filing of process computer documents not

systematic or clearly identified.

kesponse: This will be corrected prior to fuel loading.




E. Could not find any procedures covering
the necessary actions to take in the event

the computer failed. 1

| Response: The status of the plant process computer does not affect either
normal operating or emergency operating procedures. Therefcre, a procedure
for use during periods when the computer syster is not operational is not

required.

The primary purpose of the plant computer system is to present information
to the operator to assist him in the operation of the Nuclear Steam Supply
‘System and infom him of any off-rormmal conditions.

‘The computer system performs the following functions: obtains data by
scanning analog and digital sensors; performs limit supervision; alarms
off-normal conditions; logs various information on hard copy devices;

performs trending on analog recorders; reactor control and protection

system operation monitoring and nuclear calculation monitoring.




F. The CRT color coding display required

some refinement for clearer status monitoring. 3

Response:. The color CRT is equipped with contrast, brightness, and degauss
controls which are located or the front panel. The operatcr makes
adjustments to these controls as needed to improve display clarity. Also,

the color CRT's will be converged prior to system operation and will be

checked periodically for proper convergence, resolution, etc.




G. Ctatus monitoring syston was not functional. 1

Response: The status monitoring system will be operational before second

cyecle of operation.




.In addition to the concerns just addressed, TVA has also committed to
correct eight previously documented deficiencies (refereﬁce memorandum from
L. M. Mills to NRC dated January 13, 1981 (Q27 810113 012), prior to fuel
loading and to respond to twelve others. Some of these are identical to

the concerns just adcressed and will be noted accerdingly.
The eight concems and the corrective action to be taken are as follows:
1. Control room communications between operators is inadequate.

Response: This will be corrected by the installation of dedicated panel

| felephones (per ECH 2776).




2. Controls located near front edge of sloping console creates a potential
for inadvertent actuation if not guarded. (This concern is also

documented in section 6.4 as item C and section 6.4 as item K.)

Response: Panel guardrails will be installed prior to fuel loading.

Red carpet will be installed prior to fuel loading to designate

off-limit areas to personnel not performing a required task.




3. Operating procedures are not maintained in a specific location and are
not indexed to assist operators in locating specific emergency
procedures. Also, immediate action steps in the emergency procedures

contain references to external docunents.

Response: Arrangements will be made to maintain procedures in a
specific location in the control room, and an index will be added to
assist operators in locating specific emercency procedures. 2Also,
immediate action steps in emergency procedures will be revised to

eliminate references made to eiternal documents.




C) Alamms are not prioritized.
(This concern is also documented in Scction 6.3 as item E.)

Response: The alarms will be prioritized by irplementing a priority alarm
svstem which is precently being developzd, Fach pricrity will have its owm
unique color for identification purposes. Annunciator windows will be

color coded accorcding to their prioritv. ™o colors will be utilized - red
for high priority alarms and white for all cthers. This will be done pricr

to fuel loading.

]
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o,

Demarcation between units 1 and 2 and
common controls and displays are not
clearly understood. (This concern is

also documented in Section 6.6 as item B.)

Response: Common panels containing controls and displays from both units
will be modified by adding color coding and specific unit numbering to

provide unique identification of each control and display. This will be

done prior to fuel loading.




: (6) Low level of contrast between illuminated
and nonilluminated annunciator tiles. (This

concern is also documented in Section 6.3

as item G.)

Response: Contrast will be improved by utilizing a reflector surface with

a high reflectivity. This will be done prior to fuel loading.




. (7) Distance and noise interferes with voice

comaunication between the unit 2 control

room operater at the panels, and the

operator at the cormon panels. The pro-

blen is particularly acute when a breathing

apparatus is wvorn by both. (This concern is

also documented in Section 6.1 as item 3.)
Response:  To help recuce the background nolsc level carpet will be
Instzlled pricr to fuel loading. Hoisy ecuimment which interfercs with

voice communication w7ill be idertified and modified to reduce noise ottput.

Additional noise neasurements will be made after the above improvenents

."have been made and further corrective acticr talien if necessary.

Results will be submitted to the MRC 120 days prior to the issuance of an

operating liccnse.

A proposed modification to the emercency breathing apparctus face mask
involves equipring the masks vwith stancerd telezhone trancmitter-receiver

units mounted in such a vay as to rot jeomarcize the integritv of the face

seal. ILach device would have a transnitter transfer unit which would

5 iy A 1 P -,.-'—-.'. : P T T U O [ JPON, PR S 3 Py
LRLL thc operctor to suiteh betveen the telephene and naving svetens,

Headsets will be provided for cormon and back panels.
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. (8) Status Honitoring-Engineering Safety -

In the matrix of indicator lights,

feilure to achieve a proper cysten
status is often given by a light “off".
o check is maede during EP for failed lights.
This could leacd the opcrator to zssume thet
an operating sytem hadvfailed.‘ (This concern

is also documented in Section 6.5 as item 6).

Response: This will be corrected by revising control room procedures to

ihctruct operateors to use the lanp test featurc on the shatus nonitoring

panels to verify thet a 1o iz burred out. This 1ill be donc prior to

fuel loading.




The twelve additional concems which
TVA has identified and committed to respond

to are listed below:

(1) The radiation monitor equipment noise is excessive.

i

Response: The tadiation monitoring equipment has been moved to an area

behind the horseshoe.




(2) The operating range of indicators are not readily discemible.

Response: The indicator scales will be color coded before fuel loading to

indicate normal and abnomal operating ranges on indicators where it is a

‘benefit to operators.




.(3) The pointer on indicating meters is difficult to discem against the

background scale.

Response: TVA will investigate the possibility of replacing the present

pointers with pointers painted with flucrescent paint.




i .(4) Some nametags contain erroneous information. Nametags do not identify

the powér source for the particular device.

Response: Nametags are replaced when found to contain erroneous

information. The power source for particular devices will be identified on

the devices.




(5) Some systems lack functional grouping of devices.

Response: This will be corrected by the addition of functional nanetags

and demarcation lines prior to fuel loading (per ECN 2604).

Additionally, approximately 62 devices will be moved (prior to fuel

loading) to improve functional grouping (per ECN 2710).




(6) Devices lack functional namctags.

Response: This will be corrected by the addition of functional nametags and

demarcation lines prior to fuel loading (per ECI! 2604).




(7) The computer trend recorders are located on panel 1-i-10 and are not

readily available to the operator.

Response: Three computer trend recorders have been moved to panel 1-#-1

(per ECN 2710).




(8) The identification of a single meter in a string of meters is

difficult. (Also noted in section 6.5 as item 8.)

Response: This will be corrected by the addition of functional nametags

and demarcation lines prior to fuel loading (per ECN 2604).

Meter bezels will be painted black. v




(9) Test switches which are seldomly used are located inside the

horseshoe. ?

Response: The present location of the test switches on panel 1--6 is
under review to determine the feasibility of moving them to a backpanel or

to local panels.

P
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(10) Meters which are scaled in percent must be converted to other units

to be useful.‘

'Response: The following indicators will be modified (prior to fuel loading

if possible) to read in units consistent with other devices:

1.

6.

The Safety Injection System (SIS) cold leg accumulator tank level
indicators - LI-63-60, 81, 82, 89, 99, 109, 119, and 129.

The Upper Head Injection (UHI) accumulator surge tank indicators -

- LI-87-1, 4.

The boric acid tank level indicators LI-62-238 and 242.
The impulse chamber pressure indicators - PI-1-72, 73.
The Reactor Coolant System (RCS) pressurizer relief tank pressure

indicator - PI-68-301.

The steam generator level indicators - LI-3-148, 156, 164, 171, 172,
173, 174, 175.

~ The SIS reactor water storage tank level indicators - LI-63-50, 51, 52

and 53.
The condensate storage tank level indicators - LI-2-230a and 233A.
The contaimment recirculation sump level indicators - LI-63-180, 181, |

182 and 183.




(11) The contrast of the nametags is poor:

Response: The nametags are being changed to black lettering on white i
~ backgound to improve contrast (per ECN 2604). This will be done prior to I
|

fucl loading.




(12) The alams are not given in priority arrangement.
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alarm arrangement-by priority is under study.
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