12.3 SIT-DOWN CONSOLE DIMENSJONS (Cont'd)

d. CONTROL DISTANCE FROM THE FRONT
EDGE OF THE CONSOLE

(1) Controls shouid be set back a minimum of
3 inches from the front edge t protect
against sccidentsl activation.

(2) Other controis may be mountad s far
back s 28 inches from the console edge.
This distancs sccommodstes the extended
functional reach of the 5th percentiie as
defined.

—oems  Sith poresntile Male
°= = = S percwndie female

s Functionsl reasn. 96™ pereantiie mele 38.0
ulmw,hmhwl{:

Exhibit 1-8. Reach cspabilities snd control height
on sit-down comnsoles.

e. DISPLAY POSITIONING=The principal factors
affecting the resdadility of displays, including
annunciator tiles, are: (1) display height and
orientation reistive to the operstor’s line of
sight when he/she is standing directly in front
of the display; (2) display distance and orien-
tation relative to the operator’s straight-ahead

1-23
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123 SIT-DOWN CONSOLE DIMENSIONS (Cont'd)

[ 3

DISPLAY PCSITIONING (Cont'd)

line of sight when the operstor must read the
dispisy from an off-sde pasition; and (3) the
size of display markings reistive to the distance
st which the dispisy must be resd. Marking/
cherscoer size is addressed in Guideline Section
6.5.1, snd is not considered here. Excapt &
specificaily noted, messurements of angies
should be made with the eye point in line with
the lesding edge of the benchboard. This is
illustrated in Exhibit 8.1-7.

(1) All displays, including snnuncistor tles,
shouid be mountad so thet they are
within the upper limit of the visual fleld—
759 sbove the horizontal line of sight—of
the Sth percentile female (ses Exhibit

1-10).

APPENDIX A

CONTROL ROOM WORKSPACE 1.0

WORK STATION DESIGN 12
COMPLIANCE CHECXLIST

Vo [No| RotossonComment |

@ Mmmnmﬂmucbmn-mumwhwmmmmm-mamunm.

Exnidit  1-10. Oisplay Mergnt and arentanion reistive 0 mated ooerstor LOS (line of signe!,
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1.2.3 SIT-DOWN CONSOLE DIMENSIONS (Cont'd)

DISPLAY POSITIONING (Cont'd)

(2) In sddition, ail displays shouid be
mountsd 30 thet the ang:s from the line
of sight to the display face plane is 45°
or. greater (see Exhidit 1-10). The 5th
percentiie female determices the upper
limit. (Practicsily, there is no lower limit
for a plausible sit-<down console design.)

LATERAL SPREAD OF CONTROLS AND
DISPLAYS—The scceptable !atersl spresd of
controls and displays on sit-down consoles
depends primarily on the resch of the users,
panel orientation, the grouping of controis
and displays, and the fresdom of the operstor
to adjust mat pasition (center reference point)
given tek 3eQUENCe requirements. Exhibit
1-11 illustrates resch and viewing range
related to lsteral and forwerd distance from a
canter reference point.

(1) For control and monitoring actions that
must occur in - ssquencs, all necassary
contols and displays should be within the
maximum extended resch and the viewing
range of the sestad operstor from 8 single
referencs point.

(2) For the situstion described in item 1,
sbove, and sustsined or preciss control
sction, the operstor should be able to0
resch the controls wicout having to
bend/stretch significantty.

1-28
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APPENOIX A

CONTROL ROOM WORKSPACE

1.23 SITDOWN CONSOLE DIMENSIONS (Cont'd) WORK STATION OESIGN

P
by 0
[ ] [_]
§ “fotou 7 K 3
REACHED | WITHOUT 57
QoY

SENDING ) 3907

| 20 inghues forvasrd of W0 ove 90int It 10 Maninvum Comnes fur CHBINNS WA vigwing
is Aemieng by resan (eenuel-denioy retsaionshisl. Viewing disumnes mev 50 exrunded

roviged claniey is srepcity Gasigned. Gresmer loure wprand of dlipiove wenid eQuire o
WEBEound orel,

200t en 60 perenwilo Mus dumns I 10 S0 gergenelle famuiss.
3¢ 7unie ctge sssranivunty 4 W €° forvurd of ove saint for SAGM povesnuie.

Exhibit 1-11. Reash ang visus! range relecad to latarel and forwerd distanes from
caner reference point. (sdegted from Kubokawe, 1968 resrintad by
parmimien of he Instinste of Electricnl and €leczronic Enginesrs
in the Slossgroneudies Osm ook, Sexond Edidan, 197N

1.0
12

N/A 'l-lla Refeorenas/Commant

S

LEG AND FQOT ROOM-Sufficient leg and l
foot room shouild be pravided t enabdie ssated
Operstors to avoid swkwerd and uncomfortable
positons. Exhibit 1-12 shows the dimensions
involved and gives minimums and ranges
necssmsery to accommodate the Sth to I6th
percentiles (as defined in Exhibit 1-5), |
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~1.2.3 SIT-DOWN CONSOLE DIMENSIONS (Cont'd)

APPENDIX A

CONTROL ROOM WORKSPACE

WORK STATION DESIGN

‘_:MM

Exhibit - 1-12. Leg and foot room dimensions.

WRITING SPACE ON CONSOLES-Writing
space may be nesded by operators working at
consoles.

(1) An sres at least 18 inches desp and
24 inches wide is recommended where
these dimensions in the total configure
tion would fit operstor resch capasbilities.
Less space may be adeguats considering
the frequency and duration of writing
requirements st control room consoles.

(2) If writing space is provided on the console
itseit, it should not interfers with viewing
and manipulstion of controls and displays.

(3) If writing is necessary but spacs on the
console is not available, other arrange-

ments such as a nesrby desk or table
should be provided.

1.27

' COMPLIANCE CHECKLIST
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12




GUIDELINE

124 SIT-STAND WORK STATIONS

operstors need mobility to monitor large panel aress i
but aieo nesd the stability of sestad operston for %3
precise task ssquencss. This is especisily tue when
such tasik ssquencas 90 on for fairly long periods and
require sustained sttenton (e.g., rescor startup/
shutdown).

t B

CONTROL AND DtQLAY POSITIONING -
The height and [starsl limits for controls and’
displays shouid conform tw the guidelines
given for sand-up consoies (Guideline 12.2).
CHAIR HEIGHT=The opystor shouid be
pravided with 3 high chair so that the ssstad eyc
height is spproximatsly the same as saanding eye
heigive.

KNEE ROOM-Knss room and comforabile

. foot support shouid be provided.

APPENDIX A

CONTROL ROCM WORKSPACE
WORK STATION DESIGN

1.0
12

COMPLIANCE CHECXLIST

NIA|Yes | No| Meferomsa/Comment |




GUIDELINE

12.5 VERTICAL PANELS

Exhibits 1-13 and 1-14 show common probiems
resulting from poor placement of controls and
displsys on vertical paneis. The foliowing limits are
recommencied.

a. CONTRO\ HEIGHT

(1

(2

Controls shouid be placsd in an ares
between 34 inches and 70 inches sbove
the floor.

Controls requiring preciss or frequent
opesation and emergency controls should
be olscsd in an ares between 34 inches
anc 53 inches sbove the ficor.

b. DISPLAY HEIGHT

(1)

(2

Displays should be plseced in an ares
betwesn 41 inches and 70 inches above
the floor.

Displays that must be resd frequently or
precissiy shouid be placed in an ares
between 50 inches and 68 inches sbove
the floor.

APPENDIX A

CONTROL ROOM WORKSPACE
WORK STATION DESIGN

COMPLIANCE CHECKLIST
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APPENDIX A

CONTROL ROC 4 WORKSPACE 1.0
WORK STATION DESIGN 1.2

Exhidit 1-13. Poor prectics: radistion moni-

Exnibit  1-14, Poor sraclics: controis
placed too iow.
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GUIDELINE

128 USE OF PROCEDURES AND OTHER
REFERENCE MATERIALS AT CONSOLES

Provision shouid be made 30 that the procsdures
menuais and other referenc. materiais can be
consulted easily while task sequencss are performed
st the consoles. Bxhibit 1-15 shows the poor
Mdlmmdwnmmwm
when no convenient placs has besn provided for
them. Exhibit |-16 shows a good solution adopted

bymm:arollh\gbookc-liswidcdfu '
mﬁngmuingpfoawmmds l

Exhibit 1-18. Poor practics: procedures should
not be lsyed on the benchboerd.
(from Seminara et al., 1977)

1.3t

APPENDIX A

CONTROL ROOM WORKSPACE 1.0
WORK STATION DESIGN 1.2

COMPLIANCE CHECKLIST
N/A ! Yeas | No Referense/Comment

|
|
! .
|| !
| H
|
]

|

Exhibit 1-16. One good solution: a rolling
bookesse is provioed for storing
and using procedures.
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CONTROL ROOM WORKSPACE
WORK STATION DESIGN

COMPLIANCE CHECXLIST

1.0
12

N/A v-iu. Referense/Comment

127 OESK DIMENSIONS

s. WORKING SPACE-Desks should provide
encugh clesr working ssacs for all materials
required for tasik performancs.

b. CHAIR POSITIONS-The dask shouid allow
for different chair positions as required, with
sdequate knee space. :

¢. OPERATOR COMFQORT=The reistionships of
working surfacs height and ares, knes room,
snd chsir height should alcw operators ©
work comfortably. Exhibit - 1-17 illustrates an
uncomfortable situstion created by desk
height and chair design.

Exhibit 1-17. Poor precties: cantar desit Operytor’s strdon
with deskt surface dighdy too high and cheif
st doss NGt COMANISTE acequstely (foot
Upport and beckrest 00 low). (from Seminary
et ., 197N
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CONTROL ROOM WORKSPACE 1.0
WORK STATION DESIGN 1.2
COMPLIANCE CHECKLIST

127 DESK DIMENSIONS (Cont'd)

d. DIMENSIONS—The fcilowing desk dimensions
are recommencsd and shown in Exhibit  1-18:

(1) For sated work only, 280 31inches | | | | |
sbove the floor (29 inches is 3 sandard
height). |
(2) For sitstand desks, 36 to 38 inches above ! ‘.
the floor. | |
‘3) Work surface arss depth: 18 inches ‘ !

(4) Work surfacs arsa width: 24 inches
minimum if tasks invoive reading and
writing only; 30 inches minimum if other
kinds of tasks are required.

(5) Knes room height: A distance of spproxi-
mawely 25 inches from the floor to the
under-surface of the desk top shouid
provide adequats ciesrsncs for Sth ®©
gSth percentile male and female aduits st i
sit-down-only stations, t

(6) Knes room depth: 18 inches minimum.

(7} Knee room width: 20 inches minimum |
(grester width preferred).
Minimum useful

Exhibit 1-18. Recommended desk dimensions.
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. 128 CHAIRS
Chair comfort depends on the uss and the user, but

the

following basic specificatons are generaily

preferred.

L

MOBILITY-Chairs should pivet 0 that
operstors can resdily adjust position. Mobils
besss (casters) are recommenced for chairs
® sit-only sations.
BACKXRESTS-Chairs shouid supoort st lesst
the lower back curveture (lumbrosscral region).
The recommended angie between the Back and
the seet is about 100° for office tasks (such as
keyboerd tasks). A grester angle is preferred
for resding and resting.

ARMRESTS—-Where personnel may remsin
ssstad for reistively long periods, chairs with
amrests e preferred. Adjustable or retrace-
sbie srmrests may be necamary © slow e
elbows © re in 3 nstursl position end for
competibility with 3 particuiar desc/console.
CUSHIONING—Sest and backrest shouid de
cushioned with st lesst 1 inch of compressibie
mstarisl, encugh o N some resiiiencs
remaing when the chair is occupied.

SEAT AREA~The tighs and he Dbacks
of e kness shouid not dbe comoremecd %0
3 © cum fatigue and cireuistion prodiems.
The sest should be st 'east 17 inches wics. Sest
decth shouid de 15-17 inches (sse Exnibit
1-19).

1.34

CONTROL ROCM WORKSPACE

WORK STATION OESIGN
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12

|
|
|
i

.o ———g e —




APPENDIX A

CONTROL ROOM WORKSPACE 1.0

12.8 CHAIRS (Cont'd) WORK STATION DESIGN 1.2

: Sest width 17~ min.
iaaiedhronin Seat deoth 187 - 17"

Exhibit 1-19. Recommended chair dimensions
for sested COSrstoOr stAtIONS.

COMPLIANCE CHECXLIST
N/A |Yes | No AReference/Comment

-h
o

SEAT ADJUSTABILITY=For cheirs at sit-

down smtions, ssat height should genersily

be adjustable from 15 w 1§ nches (Exhibit
1-19). For chairs st sitsi~d ststions, sest

height should be adjusable from 26 w 32 i

inches (Exhibit + 1-20). I |

FOOTREST MIGHT 8E
ON CONSOLE BASE

Co — |

Exhibit 1-20. Recormended chair dimensions
for u11-sANA sBTONS.
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CONTROL ROOM WORKSPACE 1.0
WORK STATION DESIGN 12
GUIDSLINE
COMPLIANCE CHECXLIST
N/A | Yes | Ne Referenss/Comment

12.8 CHAIRS (Cont'd)

g POOTRESTS-An adjusable footrest or hesl
catch shauid be provided o support the fest at
s level no more than 18 inches below the seat
surfsce. |f a footrest is pare of the chair, 3
circular design is recommendsd, dismetsr 18 A
inches. The footrest might be provided on the !
console bass. |
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GUIDELINE .

13.1
s

UNIT INTEGRATION AND INTERFERENCE

EQUIPMENT ARRANGEMENT - Equipment
should be arranged with movement and com-

munication pattems in mind, so that unit

operations do not interfere with each other.

SENIOR OPERATOR STATION - Senior
operstors who superviss and assist operstions
of more than one unit nesd to be stationed s
that they csn communicate effectively with

operators in each unit and have an unob-

structed visual path to the control boards of
each unit.

SHARING OF PERSONNEL—Whers operstors |

may sssist thase of another unit, potntial task
loading shouid be evalusted to assure that each
unit can be covered adequstaly in all situations.
SHARING OF PROCEDURES—Each unit
should have its own sst of procedures and
other reference documents as required to makse
surs that references are essily available
personnel in esch unit, snd to avoid conflicting
needs for the same referencas.

SHARED EQUIPMENT - Control of some
itoams of plant equipment may be shared
by the control rooms of multiple-unit nuciesr

power plants. When this is the cass, care [

must be taken to ensure that satus and
avsilability dsta for this equipment are

svailsble in esch control room, and that

squipment operstion from the control room

for one unit will not affect other unit [ iﬁ

operaticns.

(1) Control of plant equipment from one
control room shouid not affect the
ability of operstors of other control
rooms to maintain control of their
respective units.

1.37
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APPENDIX A

CONTROL ROOM WORKSPACE 1.0
MULTIUNIT CONTROL ROOMS - 1.3

COMPLIANCE CHECXLIST
N/A | Yes | No Referensa/Comment |

13.1 UNIT INTEGRATION AND INTERFERENCE
(Cont'd)

e. SHARED EQUIPMENT (Contd)

(2) The status of piant equipment under the
control of ons control room should te
dispiayed in all control rooms capable
of controiling that equipment.

(3) If control of plant equipment from
one control room renders that eguip-
ment unsvailable to other controi rooms, ' ‘
availability status indicstions should be o |
dispiayed in 3il control rooms. R »

(4) A single, centraily locatad control panel/ :
console may be used for dual-unit control |
rooms within the same isoiation boundary P
when this dssign does not conflict with oo
the panel layout and controldisiav i '
integration guidclines of Sectons 8.0. Yo

e - e g—— ———

(S) Administrative procsdures should be in :
placs which amign responsibility for :
allocsation of use of controls of shared : !
plant equipment %0 8 single control raem. | :
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CONVROL ROOM WORKSPACE 1.0
MULTIUNIT CONTROL ROOMS 13

GUIDELINE COMPLIANCE CHECKLIST

| /A v-lu.ln

1.32 UNIT MIRROR IMAGING

Some control rooms are designed with the control
boards of two units laid out symetrically, side-Dy-
side, 30 that one is 8 complets or nearly complets
reversal of the other. Operators who work both
uniuhwntod.lwiﬁmmsnmof
contols and displays, and must reorient their
expectations completnly when they switch from
unit t unit. This requirement violates the principle
of positive tanster of training and is highly
unfavorsbie for msk performance reliability. The
potential for confusion is grester when the reverssl
is incomplets (e.g., control boards mirror imaged,
but annuncistor panels srranged identically in both
unit). If a mirror image design has besn used:

a. DEDICATED CREWS —Operstional crews
should be committed to one or the other unit.
They should not be allowed to alternate
hetween the two mirrored units. This includes
Operstors manning a single center desk station.

b. ACCENTUATE DIFFERENCES-The distinc- | ,
tion between the mirrored units should be |
heightsned as much s possible 50 that there
will be no confusion about whers one unit )
ends 2nd the other begins. This can be done by '
using a different color scheme for the elements oo
of esch unit, including carpeting, desks, and ! 4
other work sation equipment, as well 3s the ol
board surface srass. -
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CONTROL ROCM WORKSPACE 10
EMERGENCY EQUIPMENT 1.4

QUIDELINE COMPLIANCE CHECKLIST

N/A | Yas | Ne- Referensa/Comment

1.4.1 OPERATOR PROTECTIVE EQUIPMENT

s TYPES OF EQUIPMENT-Promctve equip-
‘ment should include protactive clothing and
bresthing spperitus. !

b. ANTHROPOMETRY-Protctve clothing and
bresthing squipment should be compatible
with operstor body sizes and tasks t© provide
sdequsts tactle sensitivity and ability to see,
resch, move, communicsts, and heer.

c. PERIODIC CHECXS - Qperstor protsctive |
equipment s:uid be periodically checked t© i
determine if it is in good condition. ! |

d. QUANTITY — Thers shouid be protctve ' {
squipment availsble in sutficient quantities and |
sizes for the required number of operstors. |

¢ MARKING-Promctive clothing sizes should be ‘

|
|
|
|

clesrly identiflable.

t. EXPENDABLES—There shouid be an adequata
spply of personal protection equipment
expendaoies, such as filters, '

g ACCESSIBILITY=AIl - protaciive equipment
should be easily and readily accassible.

h. TRAINING=Cperstors shouid beweil practiced
in donning pratective squipment.

i. PROCEDURES - Instructions for donning,

doffing, and controlling personal protactive |
equipment should be provided. ; .

e e e e ] -~
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1.42 FIRE, RADIATION, AND RESCUE

8.

EQUIPMENT
PERIODIC CHECKS—AIl equipment shouid be

_p«iodiallvdmndtommnnish

good condition.

ACCESSIBILITY=AIl equioment shouid be
easily and readily accessible.
TRAINING=Operstors should be trained in
the use of all emergency equipment.
PROCEDURES—There should be a written,
sdministratively approved procsdure for each
type of emergency oOF combingtion of
emergencies.

AUTOMATIC WARNING SYSTEM ~ There

Mdummmﬁcﬂnwﬁmmfw
control room fires.
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CONTROL RCOM WORKSPACE 1.0
EMERGENCY EQUIPMENT 14

GUIDELINE

N/A (Y | Ne |

143 EMERGENCY EQUIPMENT STORAGE

s. PROPER STORAGE-?rovision should be
made for the orderly storage, in the conuol
room, of emergency equipment that is nesced
By control room personnel.

i
'e
!
b. ACCESS-The storaqe locstion(s) may beaway | |
|
1
!

from mmmmnmmwcﬂm
sccamible, clesrly marked, and known w© sl
personnel.

142
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CONTROL ROOM WORKSPACE 1.0
ENVIRONMENT ° 1.5
GUIDELINE COMPLIANCE CHECKLIST

. (WA |ves [ No |  Retorensa/Comment
15.1 TEMPERATURE AND HUMIDITY 1
s. COMPORT ZONE~The climats convrol system |

- mwuw-awmmni
snd humidity within the shaded ares comfort

z20ne shown in Exhibit 1-21. '

b. TEMPERATURE DIFFERENTIAL-Air tam- . 'g
mwnnﬂoorlwdmnh.dwmu i (
not differ by more than 10°F. l
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CONTROL ROOM WORKSPACE 1.0
ENVIRONMENT . 1.8
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DRY-SULS TEMPERATURE

EXHIBIT 1-21. ASHRAE Effective Temperature Scale.
Shaded Ares is Environmeantal Comfort Zoge.

ASHRAE = Amer. Soc. of Hsating, Refrig.
and A/C Engineers.
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1.52 VENTILATION

s. AIR QUANTITY = The ventilstion system
Mldbccmablcofiuumm&r
into the control room at & rats of st least 18
cubic fest per minuts (cfm) per occupsnt

b. AIR VELOCITY=Air velocities in the primary
Mmmmwmmafutn

minute (fpm) messured at operator heed level
and should not producs a noticssble draught.
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CONTROL ROOM WORKSPACE 1.0
ENVIRONMENT 1.8

GUIDELINE

« 153 ILLUMINATION

Adegquste levels of illuminstion we necemsary ™
onsure that visusl effectivensss is sufficient for taak
performenca. While the following illumination levels
should genersily be cbssrved, specific task situstions
may dictats ~ther illumination levels.

s+ LEVELS - Do tho sormal, standby and ” | “ )

111uminacion levels, in foot candles
confora to TVA electrical design standard,
DSE 17.1.1, Section 6.0?
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CONTROL ROOM WORKSPACE 1.0
ENVIRONMENT 1.5

COMPLIANCE CHECKLIST

1.53 ILLUMINATION (Cont'd) N/A [Yes | No |  Mefersnes/Comment

b. UNIFORMITY —The level of illumination
should not vary grestly over 3 given work
station. |

c. SUPPLEMENTAL LIGHT=Supplemental light- ‘
ing should be provided for personne! performing
specialized visusl tasks in aress where fixed
illumination is not sdequats.

|
d. TASK AREA LUMINANCE RATIOS - To ‘ i
|
!
|
i
l
!

dstermine task lighting requirements, it is

necassary to consider the leveis of lighting

which surround s task. Grest disparities be-

tween task and background lighting can lesd to

adspuation probiems. To ensure effective visusi

performancs, the task arsa luminance ratios in

Exhibit 1-22 shouid not be exceeded.

e. SHADOWING=To reduce operator fatigue and

eyestrain, shadows should be svoided.

(1) Ambient illumination should be provided
vis indirect or diffuss lighting.

(2) Labels, instructions, and other writtsn ;
information should not be in shadowed : :
positions.

Asess

Luminsnee
e ]

Tosk 8re8 vOrus s0iecent derker 3:1
WITSUNONGS

Taesk orse versus sgigsent Highwe 1:3
wTeUndings

Tok 290 vOrsss MEre rMOW Gorker 10:1
aurteses

Tosk 570 VOrsus MEre ramete lighwer 1:10
wrfetes

Luffwneries versus surfases aslisssnt 20:1
© them

Afveners withm nermel fieid of wew 40:1

Exhibit 1-22 Maximum task sres luminance ratics.
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CONTROL ROOM WORKSPACE |.0
ENVIRONMENT 1.8

COMPLIANCE CHECXLIST
N/A |Yes | No Referense/Coamment

153 ILLI'MINATION (Cont'd)

f. GLARE-Glare increasss the probability that
an individual will misread a display or will fail
to notice dispiayed information. Glare can siso
producs discomfort. Direct sources of glare
include light emittad from luminsires,
indicators, and dispisys. Indirect sourcss of
glare inciude reflectad light from all surfaces,
e.g., paintsd, meti, glass. Glare should not
interfore with the resdability of displays,
labetls, or indicators,

g REPFLECTANCE — The amount of reflectad |
light is affectad by illuminsted surface colors.
Reflectance shouid conform to the recom-
mendations shown in Exhibit 1-23. (See siso
Exhibt 1-24.)

h. COLOR=Surface coiors should be recognizable
under both normal, standby and emergency

lighting canditions.
Reflesmness Caler Reflssmnes
Surfase . —
Pretosres Pormianbie Y. . ... :.ccrce00s s 0o s sec s ]
Lgre
Caiing o L) CIOBM .. iiiiiaa e by |
QrBY . . et ic ettt ks |
Veper Wail % e YOHOW. . ... ..t e e eennn b ]
S20% Bufl. . . ... .ttt by
Loveer e ! GRBR. . . ... cctcercennsan ]
Inguumenty Olestavs 20-100% BB . ...ttt oo L
Caniner/Canssies Meghurre
Bsm YOMOW . . .. cc it et (]
Fleer om 16300 Bufl. ... ...ttt [ -]
[ ]
Fermrure el 34 GrosR. ... e 2 —
BB .. . ittt I |
CEBMMEnSsd reflestantes e for fimeh onty. Qverell sver Osrk:
299 refiesIanes of JCOUSTIS METETISNS MOV 0O B 8t IOWer. G ... it ii e 30
T™he usser wells (one ™ Twe ‘est Below the cniing) mey be REB. . . ..t ettt 13
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APPENDIX A

CONTROL ROOM WORKSPACE 1.0
ENVIRONMENT 15

GUIDELINE COMPLJANCE CHECKLIST

N/A | Yes | Ne Referense/Comment

1.5.4 STAMDBY LIGHTING (A.C.)

a. AUTOMATIC ACTION = A control room
standby lighting system should be
automatically activated and immedi-
ately svailable upon failure of the
normal control room lighting systea.
This system should be independent of
any other plant lighting systea that
is svailable in the control room.

b. OPERABILITY - Failure of the normal
control room lighting system should i
not degrade operability of the standby [
lighting system. ;

¢. LIGHTING LEVELS - The control room
standby {lluminacion system should be
designed to provide a minimum illumi-
nation level of 10 footcandles at all
work stations in the primary operating
ares.

e B e co> - - -

1.5.5 EMERGENCY LIGHTING (D.C.)

a. AUTOMATIC ACTION - A comtrol room ‘ |
energency lighting system should be i
automatically activated and immedi-
ately available upon failure of the
normal coatrol room lighting system.
This system should be independent of
any other plant lighting system that
is «vailable in the control room.

b. OPERABILITY - Failure of the normal |
control room ligating system should |
not degrade operability of the emar-
gency lighting system.

¢. LIGHTING LEVELS - The comtrol room
emergency illumination system should
be designed to provide a minimum illu-
mination level of 3. footcandles at all
work stations in the primary operating
area. i

e = - —

L e s ——— - e

B S
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APPENDIX A

CONTROL ROOM WORKSPACE 1.0
ENVIRONMENT 15

y COMPLIANCE CHECXLIST

158 AUDITORY ENVIRONMENT

The scoustic design of the contuol room should
ensure that verbsl comununicstions betwesn oper-
ators are not impsired; suditory signais are resdily
detscted: and auditory distraction, irritation, and
a. BACKXGROUND NOISE — Background noise

should not impsir verbel communicstion

between any two points in the primary oper

sting arsa. Verbel communicstions between

them. poins shouid be inmligible using |

normel or dightly raissd voice leveis. See |

Exhibit 1-2%5
N [] [} [} "
AREA WHERE UNAIOED
COMMUNICATIONS ARS
INACSQUATE 1 [ ]
:" 2
“ -nd
» e -
13, X 3
-
£y 2
s= AREA WHERE oIEmCeuLT ‘ i
% 3 COMMUNICATION <
§ 3 IN NORMAL VOICE =
1S AOSQUATE ua
1
l 0.2
‘ [ ] h
b < 0 ® by ® [ ] 100 110
AMGIENT NOIST LEVEL 68(A)
’

Exnidit 1-2% Voice level @ a funczion of distance between soesker
and liswner and ambient noise level.




APPENDIX A

CONTROL ROOM WORKSPACE 1.0
ENVIRONMENT 1.5

COMPLIANCE CHECKLIST

1.5.5 AUDITORY ENVIRONMENT (Cont'd) N/A | Yes | N0 |  Reference/Commen
b. LIMIT-Background noiss levels should not
exceed 65 dB(A).

¢. PURTHER REDUCTIONS—Further reductions
in beckground noiss may be required where
communications between the primary oper-
ating ares and other control room locations
are necsssary and voics transmission systems
are not provided.

NOISE DISTRACTIONS — Noiss distractions !
generstsd either inside or outside the conuol i
room should be minimized.

¢. REVERBERATION TIME AND SOUND AB-
SORPTION=The acoustical trestment of the
control room should limit reverberation time
to one second or less. . |

151
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1.5.7 PERSONAL STORAGE

s STORAGE LOCATIONS—There shouid be 3

 ssitable, out-of-theway but sscure placs in

which control room personnel may keep their
coets and ather pevsonel belongings.

B. STORAGE SUITABILITY=If lockers are pro-

vided, they should be farge encugh to hold the

items thst can ressonsbly be expecad 0 g©
irreo them.

1-52

APPENDIX A

CONTROL ROOM WORKSPACE .|>.0
ENVIRONMENT 1.8

COMPLIANCE CHECXLIST

N/A |Yes | N Aeferensa/Commant

I




CONTROL ROOM WORKSPACE [.0
ENVIRONMENT 185

GUIDELINE

1.5.9 AMBIENCE AND COMFORT

An effort shouid be made to crests a plesssnt and
comfortable work sstting in view of the long hours
and confining aspects of the control room operator’s
iw‘ . PRI oy
s. DECOR - Festures 10 be considersd include: 3

(1) Color coordination.

(2) Use of color and lighting to crests 8 i
chesrful atmosphere (without introducing

glare and brightness t a degres that i

|

csuses eye fatigue or an overly intanse
stmosphers). i

(3) Visusl relief from srrays of instrumen-
tation. '

(4) Comfortable seating.

(5) Carpeting to lessen the fatigue of standing
and walking.

b. RESTROOM AND EATING FACILITIES

(1) A restroom and kitchen or esting ares
should be provided within (preferably) or
nesr the control room isolation boundary.

(2) Since formal bresks sre not scheduled in ‘ : ;
most control rooms, it is impormant that i
personnel have access o thess facilities |
without delay. It is preferable that they :
be used only by control room personnel. ! l

(3) Provision should be made for communi-
cstion if facilities are out of voice contace,
so that sn operator taking a bresk can be
contacted as necessary by personnel in the
control room. (Ses Guideline 2.1.7.)

¢. REST AREA/LOUNGE-Considerstion should
be given to providing a rest area (possibly in
conjunction with the estir) srea) conducive to
relaxation and revitalization, especisily where
shifs are long. ! l j

—— e | -
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2.0 COMMUNICATIONS
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GUIDELINE

2.1.1 GENERAL REQUIREMENTS FOR
__ VplC! COMMUNICATION SYSTEMS

-

[

o

EMERGENCY MESSAGES

(1) OUTGOING —Priority procedures shouid
be established for the transmission of
emergency messages from the control
room by sny of the communication

systams.

(2) INCOMING —Procsdures should be estab-
lished for handling communications during
sn emergency and these procsdures must

be known by all operstors.

s. INSTRUCTIONS-Instructions should be pro-
vided for use of esch communicstion systam,

PERIODIC MAINTENANCE TESTS —These
should be performed on ail communicstion

2-1
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COMMUNICATIONS 2.0
VOICE COMMUNICATION SYSTEMS 2.1
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GUICELINE

212 CONVENTIONAL-POWERED

COMMUNICATIONS 290

VOICE COMMUNICATION SYSTEMS 2.1

TELEPHONE SYSTEMS
lnmﬁm“mnmw

handsets (mouthpiecs and earplecs in a common,

hand-held mount), the handsst being cradled either
on 3 deskstand or vertcally mountsd hoider.
Connections are switched by a disling systam.
mmmdmonmmmm
mmuummmmﬂmmiw
ments below.

s. FREQUENCY RESPONSE-The powernd tele-
phons systsem must provide good frequency
responss in that portion of the suditory
mecaum most essential for intailigibility.
Standard tsiephone bandpass is accsptable
(200-3300 Hz).

b. HANDSETS—Oesign should incorporate the
following festures:

(0

(2

3
(4)

(8)

Sizs and shape should be compstible
with operstor’s hand size and mouth-esr
distancs (standard tsiephone dimensions
accsptable).

Shouid maintai~ firm esr contact by
recsiver while transmitter is positioned
to recsive voics waves direcily from
Mo :

Cords should be of nonkink or seif-
retracting type.

Cords should be of wfficient length to
permit reasonsble operator mobility.
Cords should be positioned so as to avoid
entangling critical controls or endangering
passing traffic.

Vertically mountsd handsst cradles
shouild be designed and locatad to prevent
the handsst from being knocked out of
the cradle by passing traffic.

22
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COMMUNICATIONS 2.0

VOICE COMMUNICATION SYSTEMS 2.1

212 CONVENTIONAL-POWERED

b.

TELEPHONE SYSTEMS (Cont'd)
HANDSETS (Cont'd)

(7) Where muitiple tsiephone instruments are

located close together (e.g., on 8 single
desk) they shouid be coded to indicate
cireuit or function.

(8) If a press-to-talk button is usmd, the
button should be convenient to both left
and right hand operation.

SWITCHING

switching function is accomplished by dial

switching and the switching mechanism is E

locsted in-plant.

(1) Switching should be dssigned and/or
programmed to minimize delay in making
desired connections under both normal
and emergency conditions.

(2) Switching should be programmed to give
the control room sutomatic priority of
sccess to the switching system.

TELEPHONE RINGING-—Loudness of ringing

should be adjustable st the individual tele-
phone instrument. .

ANNOUNCING USE — When transmitters, .

within the powersd teiephone systam, are used
ss the microphone input to the announcing
systam, the transmitter should be compatible
with the rest of the announcing system.

23

COMPLIANCE CHECKLIST

N/A | Yes | No Referense/Comment

MECHANISM — Usually the [EEEN
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b. HEADSETS —Hesdsets should reflect the

following design requirements:

(1) Earphone asshioning to provide comfort

forumdldpdodsofm.&phma

(@ wﬂﬂ saucturs for umic?l should

) TMMMHbOhddﬂmlyin

(4) \desily, hesdsst should provide hands-

noiss.

24
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COMMUNICATIONS 2.0

VOICE COMMUNICATION SYSTEMS 2.1

213 SOUND-POWERED TELEPHONE SYSTEMS
(Cont'd)

HEADSETS (Cont'd)

b.

(8)

(6

Binsursl hesdsets shouid be available for
use by control room personnel when they
are required to leave the control room for
plant sress with high ambient noise leveis
snd communicsts with the control
room from thess aress using sound-
powered communication equipment.

A well-marked and accessible place should
be provided for headsst stowage.

RINGING —-Soundpowered phones require
supplemental power, which is often hand-
genersted, to energize a ringing function.
Oftsn sound-powered phone circuits hsve no
provision for ringing.

(1.

(2)

‘Need for ringing must be detsrmined

for the individual plant depending on
the sound-powered phone procecures.

1f ringing is not installed, then the user should

be provided capability for scosssing the peging
systom 30 that a desired party can be called to
the line.

JACK PROVISIONS

(1

@

(3)

Plugin jecks for the sound-powered
systam should be provided within the
control room.

Jacks should be located closs to the work
stations to prevent need for unduly long
cords.

Jacks should not accommodats plugs of

the conventionslly powsred phone system,
in order to swvoid wrong instrument-
system connections.

- 28

COMPLIANCE CHECKLIST

N/A

Yes | Neo Reference/Comment
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GUIDELINE

7.1.8 ACCESS AlIDS

As 3 rule, control room operstors lack the in-depth
computer trsining and experience of computer
gystem enginesrs and programmers. While some
operstors become very proficient users of the
computer systam, their expertise is ussally focused
on the portions of the systam with which they
interface most frequenty over an extsnded period.
In addition, their sttantion is more liksly  be
dirsctsd towerd the characwristics and functioning
of plant systams than to that of the computer. This

guidetine addresses provisions for bridging the gaps |

in the control room operstor’s knOwiedge and
experiencs regarding the eifective use of the
COMpPUTEr.

3. COMPUTER SYSTEM PROCEDURES

(1) A complets sst of computar system
opersting procsdures and contingsncy
procsdures should be availsble in the
contol room.

(2) Procsdures shouid be prepsred from
the point of view of the contol room
m’

{3) Procsdures shouid be in hard-copy form,

(4) Opersting procsdures shouid describe:
(a8) The oversil computer systam.

(b) The computr systam CcOmponents
__ with which the operstor can inter-
face.

(¢) The mecific procadures necsssary
to sccomplish all of the operator-
comouter interfacse functions,

7-14
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GUIDELINE

7.1.7 COMPUTER RESPONSE TIME TO
OPERATOR QUERIES

Timely recoons to operstor inputs can be an
important factor in reduction of operstor errors, 88 |
weil as for achievement of cperstor sccsptance of R
the computer systam. Undue delays in responding to |
operator inputs may lesd the operstor 0 ssume L2
that the input was not accepted, or that the input &
was made incorrectly, or that something is wrong |
with the computsr. Responsss to an iNPUt OF reGUest
within 1 o 3 ssconds will generaily mainmin the |
operstor's sttsntion and thus reducs OPerator eTor.
The nsture of the query, the complexity of the |
programmed response logic, and the mesd of the |
computar sre determinang of responss tme.

L MAXIMUM RESPONSE TIMES—ihecomputer

b. RESPONSE DELAY . IESSAGES—When re
- sponse time for ey Qu. Ty excesds 3 ssconds,
s delsy messmga shoui! be presnted t
mainmin the operstor’s & anton and t© con-
firm normsl computer ct. :z-A. (Ses aiso
Guideline 7.2.8.)

PRSI, RS

712
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COMMUNICATIONS 2.0

VOICE COMMUNICATION SYSTEMS 2.1

GUIDELINE

2.1.8 ANNOUNCING SYSTEMS

Thess systams are mads up of amplifiers, loud-
mmmmmmhm
hw&d.hmmmw:dwabh

connection t0 8 transmitter of the powersd teie-

phone systam.

&

b.

INTELLIGIBILITY AND COVERAGE—~Thess
sre the ksy factors in announcing system
effectiveness. The sysem must provids rapidly
intailigible messsges to ail aress where per-
sonnel subject to page may be located.

(1) Intelligibility requires the integration of
carefully selectsd components (micro-
phones, amplifisrs, and loudspeskers) into
an overal! systam providing good frequency
‘response in the audio band which is
critical for intiligibility. At a minimum,
telephone quality is required (200 to
3300 Hz); higher intailigibility is achieved
by a band of 200 t 6100 Hz.

(2) Coverage dependson loudspeaker locstion.
Adequsts coverage requires that speskers
should be placed so that they are availsbie
in all necsssary aress and that thers are no
“dead spoty”’ within any area.

MICROPHONE CHARACTERISTICS

(1) Frequency responss should be compatibie
with that of the rest of the systsm.

(2) If the powered taiephone systsm is used
to provids microphone input to the
announcing systsm, the tslephone systam
should conmin transmitters of quality

compatible with that of the announcing
system.

(3) Microphones should have high sensitivity
to speech signals.

- 210
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PROCESS COMPUTERS 7.0
COMPUTER ACCESS 7.1

COMPLIANCE CHECKLIST
N/A | Ys | Ne Asferense/Comment

7.1.53 COMPUTER FUNCTION CONTROLS
(Cont'd)

d. FUNCTION CONVROLS (Cont'd)

(3) Zach function contTol is clearly

labeled %o indicate its function
to the operator.

(4) Multiple computer consoles exist
in the contzol room, the design
and layout of the function con~
trols is consistent for all con- '
soles. ‘ l

(%) When function kays are included '
with an alpha-aumeric kayboard, l
the function keys should be physi-
cally ssparate from the alpha-
sumeric keys.

7-10
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VOICE COMMUNICATION SYSTEMS 2.1

=

aum . COMPLIANCE CHECXLIST

N/A | Yes | Ne Referenss/Comment

2.17 POINT-TO-POINT INTERCOM SYSTEMS

Such systms shouid be provided t intarconnect
the control room with important plant aress such as
the Shift Supervisor’s Offics, Plant Security Office,
operator’s lounge, locker rooms, and possibly
restrooms.

s. INTELLIGIBILITY =At 3 minimum, the
intercom system should provide transmission
of the voics spectrum to teiephone standards
(200 to 3300 Hz).

B. GAIN ADJUSTMENT —Gain should be adjust-
sbie st esch intercom unit, but adjustability
Mldbollmmdnmmm
below an audible level.

.
.
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PROCESS COMPUTERS 7.0

COMPUTER ACCESS 7.1

COMPLIANCE CHECXLIST
N/A |Yas | No Re .erense/Commant

7.1.4 DATA ENTRY-KEYBOARDS (Cont'd)

e. KEY DISPLACEMENT AND RESISTANCE-
To provide positive key movement fesdbeck
to the operstor, and to reduce inedvertant
sctivetion of keys,

(1) Key displacament shouid be a3 shown in
Exhibit 74.

(2) Key resistancs shouid be as shown in
m‘m .740

t. POSITIVE INDICATION=To provide positive
key sctustdon fesdback t© the operstor, 3
definita indicstion shouid be provided (e.g.,
mnep, feel, audibie click, relesse of resisancs).

¢ KEYBOARD SLOPE—Keyboards should C
have a slope betwesn 15° and 25° from the
horizontal (see Exhibit 7-8).

h. VISUAL FEEDBACK-Data being entersd vis
keybosrds shouid be dismpisyed as it is keyed.

i. RELEVANT KEYS-=The pressncs of non-
relovant ksys, such s might be used by :
programmer personnel, adds t© keybosrd
compiexity and induces OPErstor efrors.
Control room keybosrds should contain only :
those keys which are used by operstors.

Displscamant (inches)

|

_ -5 (mamtemom

| Atphe -
Nomere | mumere - 6% 17t optimumi
- |- 18° (rwmimum)
Minsmum 13 ‘ os - = -
T S e
Exnibit 7<4. Recommended key dispiscement Exhibit 7-8. Keyboerd siope limit.
ahd resistance.

738
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2.2.1 USE OF AUDITORY SIGNALS

3
;
i
|
5

sourcss, including verbsl communication.

2-14
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7.4.4 DATA ENTRY-KEYBOARDS (Contd)

b. NUMERIC

KEYSOARD ARRANGEMENT-

The configuration of 8 keyboard used t emr
solely numeric dsta are a 3x3+]1 matrix,
cither “talephone’* style or “calculstor” style.

See Exhibit - 7-2.

w 1)
oQ e Q@@
@@ CR ]
@@ e aa

@

Exhidit 7-2. Acceptable srrangements of kevs

in s numerigorly keyboerd.

74
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COMPLIANCE CHECKLIST

N/A

Ya | Ne Reteronse/Comment
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‘223 AUDITORY CODING TECHNIQUES

Auditory signals may be coded. For example, coding |
can be used to prioritize signeis or to direct cperator e
sttention t0 aress outside the primary opersting EREE NN
ares. |f suditory coding is empioyed, the following RRNEEEES
principles should be spplled:

L N

b.

DISTINCTIVE CODING —-Coding methods

should be distinct and unambiguous, and
should not conflict with other suditory signsis.

PULSE CODING-Auditory signsis msy be
puise coded by repetition rate, but the number
of codes should be limited (2 or 3). Repetition
rates shouid be sufficiently ssparatad to ensure
operstor discrimination.

FREQUENCY CHANGE CODING-—if modu-
Istion of the frequency (H2) of a signal denctss
informstion, canter frequencies should be
betwesn 500 and 1000 Hz.

DISCRETE FREQUENCY COL!ING—Discrets-
frequency codss may be used for sudible signal
coding. Frequenciss should be broed band
(2100 Hz) and widely spaced within the
200-5000 Hz range. No more than 5 ssparats
frequencies should be used.

CODING BY INTENSITY - Coding by inten-
sity is not recommended.

. 218
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ISEE PLANT COMMUNI-
CATION TECH. SPECS.
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7.13 PROMPTING AND STRUCTURING

The ability of operators to intarsct successtully with
the computer systam can be sided significantly by
stentdon to stucwring of input and output infor
mation and by providing prompts to orient and
guide the user.

8.

b.

OPERATOR REQUESTS-—The computsr sy
tam should contain prompting and sTucturing
festures by which an operstor can request
addidonsl informsdon.

CORRECTION OF DATA-=The computer sy»
tem shouid contain prompting and sTrucwuring
festures by which an operstor can request
correctad  informstion when an error s
detscted.

MOOE/BILE DISPLAY—=Are the displays-
appropriately titled to allow opeszator
recognition of the precessing being
performrd?

SPECIFIC ZRROR CORRECTION=The com-
putsr systam should permit correction “of
individual errors without requiring re-enty of
correcty entared data. ’

ENTRY FILE=The computar sysam should
contain s ssquentsi file of operstor entries,
sveilable upon Cperator request.

74
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.224 PROPAGATION . ® SIGNALS
s. DIRECTION OF SOUND —-Sound sourcss

|\

(speskars, buzzers, ete.) should direct sound
towerd the center of the primary opersting
ares.

AUDISILITY = Auditory slert snd waming
mmuboudibhlndlmdm
control room.

-2:17
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AUDITORY SIGNAL SYSTEMS 22

COMPLIANCE CHECKLIST
Referense/Comment

SEE PLANT COMMUN-
ICATION - TECH. SPECS.
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7.12 OPERATOR/COMPUTER DIALOGUE 3
Mwmmmmmudl iy
“disiogue” which both the person and the computer
can understand. This dislogue is usuaily called
“commaend langusge.” Selection of a3 commsnd
language can depend on marr; factons including
the type of computer systam, the expertiss of F
the user, the frequency of intsraction. the type of
intersction, ete. The following guidelines moua be
considered.

. LANGUAGE CHARACTERISTICS

(1) Disiogue shouid be bassd on the opers=
tor's point of view, not the programmer’s. '
(2) Dislogue should be logical. |
(3) Oislogue should be used in a consistent
manner. ! .
(4) Disiogue shouid reflec the vocabulary ' |
snd gyntax of the oxpectmd user |
m. 1

(S) Input words (e.g., keywords) shcuid
spproximats resl words.

|
P
(6) Disiogue should require an explicit Lo |
] )
\ [

command in order t trMInae N
intaraction.

b. ENTRY LENGTH=-individusl input words ;t
!

which must be typed should not excesd !
7 charscters. :
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AUDITORY SIGNAL SYSTEMS 22

GUIDELINE CE cH

N/A | Yes | N@ Referensa/Comment

. 22.7 RELIABILITY

& FAILURE OF ALARM CIRCUITRY -Fasilure
of suditory signal cirauity should not
adverssly sffect plant equi~ment.

b. FALSE ALARMS- Auditory slarm systams

should be dmigned o that fals slarms are
svoided.

e. SYSTEM TEST-—Auditary signel systam tast
wiﬂaﬂmldbcmidcd.
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LABELS AND LOCATION AIDS 6.0
LOCATION AIDS 6.8

COMPLIANCE CHECXKLIST
N/A |Yeas | Neo Referensy/Cammant

6.6.3 USE OF MIMICS (Cont'd)
¢ SYMBOLS

(1) Graphic symbois shouid be readily under-
stood and commonily used.

(2) Symbois shouid bs used consistently.
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Exhibit 3-1. Alerm r'yvum
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LABELS AND LOCATION AIDS 6.0
LOCATION AIDS 6.8

GUIDELINE

GUIDELINE

COMPLIANCE CHECKLIST

6.8.1 DEMARCATION

d. CONTRAST-Lines of demarcstion should be
visually distinctive from the panel background.
b. PERMANENCE-Lines of demarcstion shouid

be permanenty sttached.
GUIDELINE COMPLIANCE CHECXLIST
N/A | Yes | Ne Referense/Comment
6.6.2 COLOR

. Color shouid be dedicstad  mecific functions
or conditions throughout the control room in
order for the code to elicit the expectsd operstor
responss. The color coding scheme should be used
MWNWM )y
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ALARM SYSTEMS 3.0
GENERAL SYSTEM CHARACTERISTICS 3.1

GUIDELINE COMPLIANCE CHECKLIST

WA Ve [Ne | AetermonCommens |

312 ALARM PARAMETER SELECTION

Plent persmetrs seiectsd for inclusion in the
snnuncistor warning system and the limits or alerm
s8¢ points for those perametars shouid be established
to ensurs compliance with tchnical specifications
and to silow the operator to monitor the status of
mmmmwmm
effectively. The foilowing general guidelines are
wummwm«
the anNUNCISTOr Warming system.

s. SET POINTS=The limis or st points for
initating the annuncistor warming system
shouid bs established to mest the following
gosis: '
(1) Alsrms should not occur % frequendy

s © bs considered a nuisancs by the
operstors,

(2) However, st points should be estabiished bl
0 give operstors adequate time W re-
spond to the waming condition tefore a
serious problem develops.

b. GENERAL ALARMS

(1) Alarms that require the control room |
operstor to dirsct an suxilisry operswr

o a given plant locaden for specific
information should be avaided.

(zlfwnrlldmmb.uad,mw i :
should only be used for conditons that )
allow adeguete time for suxilisry operstor
sction and subseguent control room
operstor actcn,

e. MULTICHANNEL OR SHARED ALARMS

|
1) Annuncistors with inputs from more than ‘n
one plant parametsr mt point should l

be avoided. Muiti-input alsrms  that \ l

.’.
|
l
|

’

summarizs single-input  annuncistors
sisswhere in the control room are an ‘
sxcspton. .




GUIDELINE

651 uss

When necsessry 1o iZentify out-of-service equipment; .

sccommodsts unique, one-time plent activities; or
0 improve operator understanding and efficiency,
tamporary labeis may be ussd until permanent labels
sre sveilsble or untl the temporary lsbel is no
longer necasery.

t B

b.

NECESSITY=Temporary iabeis shouid be used
only when necessary.

HUMAN BACTORS PRACTICES - Temporary
lsbeis should conform t good human engi-
neering principles.

VISIBILITY =Temporary labeis should not
obscure prior permanent labeis unies the oid
Isbel is t be replaced!.

IOENTIPICATION ~ Tag-out labeis shouid
clearly idemtity out-of-servics components and
equipment.

MOUNTING = Tagouts should be sscurely
sifixed.

OBSCURATION=Tag-outs should not obscure

the lsbel amociated with the non-opersbie
device.

ACTIVATION=Tag-outs should be designed
to physicaily prevent actuston of a contol.

ADJACENT DEVICES—Tagouts should not

obscure any adjacent devices or their associsted
Isbels.

-2
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COMPLIANCE CHECXLIST




APPENDIX A

ALARM SYSTEMS 30
GENERAL SYSTEM CHARACTERISTICS 3.1

GUIDELINE

COMPLIANCE CHECXLIST

3.13 PFIRST OUT ANNUNCIATORS

As an sid to disgnostic procadures, prevision should
be made for identifying the initisting event (first
out) amsocisted with sutomstic plamt shutiowns.
s. REBACTOR SYSTEM

(1) A sparste first cut panel should be
provided for the resctor system,

(23 The first out panel should consist of
ssparsts snnuncistor ties for each of the
asrtomatic resctor trip functions,

() In the event of a resctor trip, the tile
sssocisted with the event should
illuminsts, and no other.

b. TURBINE-GENERATOR SYSTEM-A ssparats
first out panel, similar in function ® the
resctor system panel, is recommended.

e. POSITION=First cut paneis should be located |

: directly sbove the main control work station
for the system.

d. APPLICATION=First out annuncisters shouid
conform to the general auditory, visual, and
operator responss quicelines of this saction.
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APPENDIX A

ALARM SYSTEMS

GENERAL SYSTEM CHARACTERISTICS

3.1.4 PRICRITIZATION (Cont'd)
b. PRIORITY CODING
(1) Some method for coding the visusl signais

@

for the various pnority levels should
be empioyed. Acceptable methnds for
priority coding include coler, position,
shape, or symbolic coding.

Auditory signsl coding for priority level is
8is0 spproprista. Ses Guideline 2.2.3 for
recommenced coding tschniques.

COMPLIANCE CHECXLIST

3C
3.1

N/A | Y

Referense/Communt




APPENDIX A

LABELS AND LOCATION AIDS 6.0
LABEL CONTENT 6.3

GUIDELINE ANCE CH

N/A |Yes | No Agference/Commant

639 ACCESS OPENING, DANGER, WARNING,
AND SAPETY INSTRUCTION LABELING

2. ACCESS OPENING LABELS—Esch asccams
opening used by control room operators should
be labsied t identfy the function of itams
sccamsible through it

b. DANGER, WARNING, AND SAPETY
INSTRUCTION LABELS-AIll danger, weming,
and smfety insguction lsbels shouid be in
sccordance with appvoprists sfety standards.
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ALARM SYSTEMS 30
AUDITORY ALERT SUBSYSTEM 32

GU’D!LIN! CCOMPLIANCE CHECKLIST

[ wa|Yes | Ne|  Roteronse/Comment |
321 SIGNAL DETECTION STy e s

The first requirement for an effective annuncistor e ad .
wemning systam is rapid penetrstion of e
Wsmummmwmn
Some “‘worst cam” cenditions might be: (a) during
the

Specific principles for the auditory slert subsystam
follow. )
s. INTENSITY=The signsl should be such that l i
operators can relisbly discern the signal sbove .
the ambient control room noiss. A nominsl i |
velue of 10 dBUA) abowe verage ambient ncise ‘ .
is generally adecusts. i
b. CONTROL -Signal intensity, i adiusabie, .
should be contolled by administrative - |
procecure.
¢. LIMITS=The signal shouild capture the |
operstor's staantion but should not cause |
irricstion or 8 startied rescion.

d. OETECTION—Each auditory signal shou:d be
sdjustad to resuit in approximately squal
detacton levels st normal operstor ivork
sations in the primary operating ares.

i

i

{

|

i

!

:
¢. RESET ~The annuncigtor auditory ai«.‘! o :
| :

\

]

l

!

mechanism should sutomatically resst when :t
has been silenced.

$. |DENTIFICATION — The cperator shauia be
able to identify the wark smtion or the sysem
viere the auditory alert signai originated.
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GUIDELINE

63.7 PUNCTIONAL GROUPS

2. FUNCTIONAL RELATIONSHIP~_abels shouid
be used to icantify funcionsily grouped

contols or dismiays.

B. LOCATION-Labeis shouid be locatsd above

the functons! groups they identfy.

516
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LABELS AND LOCATION AIDS 6.0
LABEL CONTENT 63

COMPLIANCE CHECXLIST b

N/A | Yes | Ne Referense/Comment




GUIDELINE

331 VISUAL ANNUNCIATOR PANELS

Annuncistor panels are ganerally organized as
megicss of vimusl aarm tles. Thess matrices,
sspersted into groups by funcdon, are usually
pasitioned siong the top of the control boards or
consoles (me Guidelins 122 and ~123).

s. LOCATION-—Visusi slam panels should be
locstad above the relsted controls and displays
which are required for corrective or diagnostic
sction in response to the aslarm. (Ses Exhibit

34)

b. LABELING

(1) Esch panel should be identfied by a label
sbove the panel.

(2) Panel identificatdion label height shouid be
visible when viewed from a cantral position
within the primary operoting area, __ _

c¢. LAMP REPLACEMENT

(1) If a lamp replacement requires legend tile
remavel, there shouid be a way to ensure
that the tie is replaced in the correct
location.

(2) Lamp replacsment should not subject the
operator to 3 shock hazard,

(3) Operator sids shouid be provided if
nesded for lamp replscament.

312

APPENDIX A

ALARM SYSTEMS 30
VISUAL ALARM SUBSYSTEMS 33

COMPLIANCE CHECXLIST

WA | Yes | Ne |
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APPENDIX A
LABELS AND LOCATION AIDS 6.0
LABEL CONTENT 63

GUIDELINE
COMPLIANCE CHECXLIST
N/A | Yas | Ne Referonse/Cammont

'_ 63S BREVITY

- Brevity should not be seased if the resuits will be
unfamilisr t0 opersting personnel. Words on labeis
should be conciss and sill convey the intsnded
mesning. Ses Exhibit 6&-7.

24 VOLT DIRECT

2 voc CURRENT
SWITCHBOARD SWITCHBOARD
PREFERNED NONPREFEARED

Exnibit  6-7. Labeiing brevity.
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GUIDELINE

332 VISUAL ALARM RECOGNITION AND
IDENTIPICATION

Spesific guidelines for visusl recognition and idend-
ficston of alermed tiles follow:

3. PFLASHING — The smpecific tile(s) on an snnun-
vmmm.-mmima'mm
indicats an slarm conditon.

b. PFLASH RATE — Fiash ratss should be from
thres 10 five flashes per sscond with spproxi-
mataly equal on and off times.

c. PLASHER PFAILURE —In came of flmsher
tailure of an slarmed tile, the tle light shouid
illumingts and burn steedily.

d. CONTRAST DETECTABILITY =There shouid
be high encugh contrast betwesn alarming and
stasdy-on dles, and betwesn illuminsmd and
non-iluminstsd tles, 30 that ocperstors in 3
normeily dluminetsd control room have
no problem discriminating alerming, stsady-on,
and staady-otf visusl tles.

¢. “DARK" ANNUNCIATOR PANELS-A
“dark” annuncistor penel concept should be
used. This mesns that under normal opersting

f. EXTENDED DURATION ILLUMINATION=—
it an snnuncistor tle must be “ON” for an
ertanded period during normal  operatons
(a.g.. during equipment repair or replacement),
it shouid be:

{1) Oistnctively coced for positive recog
nition during this period, and !

(2) Controlled by administrative procsdures. ' "
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633 CONSISTENCY

. ADMINISTRATIVE CONTROL-A list of
standard names, sconyms, dbbrevistions, and
part/systam - numbers used should be per
appropriate TVA procedures and
standards.

b INTERNAL CONSISTENCY=—Labels
should be consistent within. and across
plecss. of equipment in their use of words,

acronyms, abbreviations, and part/system
numbers. See Exhidit 6-& :

APPENDIX A

LABELS AND LOCATION AIDS 60
LABEL CONTENT 63

COMPLIANCE CHECXLIST

N/A | Yes | Ne Asfsrense/Commant
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APPENDIX A

ALARM SYSTEMS 3.0
VISUAL ALARM SUBSYSTEMS 33

COMPLIANCE CHECXLIST
N/A |Yes | Neo Referense/Commant

333 ARRANGEMENT OF VISUAL ALARM
TILES (Cont'd)

e. OUT-OFSERVICE ALARMS-—Cues for prompt
recognition of an out-ofservice annuncistor
should be designed into the systam.

f. BLANK TILES-8lank or unussd annuncistr
tiles shouid not be illuminatyd (except during
snnuncistor testing).
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LABELS AND LOCATION AIDS 6.0
LABEL CONTENT 63

GUIDELINE COMPLIANCE CHECXLIST
WA |Ya | No Reterensa/Commant

83.1 KINDS OF INFORMATION

Labels should descTide the fumction of
equipment items. If needed for

clarity, enginsering characterisctics
or 2omenclature asy alse be described.
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ALARM SYSTEMS 30
VISUAL ALARM SUBSYSTEMS 33
GUIDELINE -
COMPLIANCE CHECXLIST
N/A |Ym | Ne Referenss/Commant

"338 VISUAL TILE READABILITY

s. DISTANCE - The operstor shouid be able ©
read ail the annuncistor ties from the position
st the work saton where the annunciator
scknowiedye control is located.

Letter height should conform to the
;ﬂucs given in Table 3.3 on Page
9.

1) Lectar height shouid be identcal for ail l
dles, based on the maximum viewing .
distance. Seperats caiculations should be l ‘
made for standup and sit-down work
stations.
b. TYPE STYLE=The size and style of lettaring
should mest the following:

(1) Type styies shouid be simpie.

(2) Type styles should be consistant cn all
visusi tles.

(3) Oniy uppercam type shouid be used on
visusl tles. .

e LEGEND CONTRAST-Lsgends shouid pro-
vide high contrast with the tie background.
(1) Legends should be engraved.
(2) Lsgends shouid be dark lettering on a
light background.
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LABELS AND LOCATION AIDS 60
LABEL LOCATION 62

GUIDELINE

623 SPATIAL ORIENTATION

Improperty orientad isbels can lesd o confusion
and cause dsisys in location and identificstion of
imporant controls snd/or displays.

a. HORIZONTAL ORIENTATION

(1) Where possible labeis should be
oriented horizontaily so that they
may be read quickly and easily
trom left fo right.

b. CURVED PATTERNS—Curved psttems of
labeling shouid be avoided. See Exhibit . 6-8

Exhidit 68 Poor practiar: Curved petmm.




GUIDELINE

34.1 CONTRGLS
Controls for operstor response to the annuncistor

systam include silence, scknowiedge, resst, and test '_':

controls. (See Exhibit 3-8.)

L B

SILENCE

(1). A methed of silencing-the audible
clert should be provided.

(2) it shouid bes pomible ® silence an
suditory aslert signal from any st of
snnuncistor responss controls in  the
primary opersting ares.

b ACXNQWLEDGE

(1) A control should be provided to tarminate
the flashing of 8 visusl tile and have it
continue st steedy illuminsdon until the
slarm is clesred.

(2 Acknowiedgement shouid be possible
only st the work station where the siarm
originatad.

RESET

(1) If an sutomstic cisered alarm festure is
not provided, 8 control shouid be pro-
vided ™ resst the systam sfter an slarm
has ciesred.

(2) The resst controi should silencs any
sudible signsl indicating clesrance and
shouid extinguish tle illuminston.

(3) The resst comrol shouild be etffective onty
at the work ststion for the annuncistor
panet where the aslarm initigted.

TEST
(1) A control to test the auditory signal and

flashing illuminsdon of all tiles in a panel
should be provided.

(2 Pericdic tasting of annunciators shouid be
required and controiled by administrative
procedure.

k reo)

APPENDIX A
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GUIDELINE

.342 CONTROL SET DESIGN

s. POSITIONING OF REPETITIVE GROUPS-
Aepetitive groups of snnuncistor controls
should have the same arrangament and reistive
locstion at different work statons. This

is to facilicate “dlind” resching.

b. CONTROL CODING - Annuncistor response
contols should be coded for essy recognition

using techniques such as:
Calor coding;

color shading the group of snnunciator

controls;

demarcating the group of annuncistor
conuols.

e NONDEFEATABLE CONTROLS- Annunci- |
stor contol designs should not aliow the
operstor to0 defest the control. For example,
some pushbuttons used for annuncistor
silencing and acknowiedgement can be heid
down by inserting a coin in the ring sround the
pushbutton. This undssirable design feawre

should be eliminated.

2

APPENDIX A

ALARM SYSTEM - - 3.0
OPERATOR RESPONSE SUBSYSTEM 34

COMPLIANCE CHECXLIST
N/A | Ya | Ne Referensa/Comment
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LABELS AND LOCATION AIDS 6.0
LABEL LOCATION 62

GUIDELINE

N/A | Ya | Ne Aofersnse/Comment

62.1 PLACEMENT

a. NORMAL PLACEMENT - Labsis should be
plessd sbove the panel eclementis) they
describe.

b. PANEL LABELING=The plscement of labels
on control peneis should conform to the
guidance shown in Exhibit 6-1.

e VISIBILITY ENHANCEMENT-Lasbels for
clements locsted asbove eye level should be
positionad to ensure labal visibility.

d. PROXMITY=Labels shouid be pleced ciosms
to the pansi elsment. Ses Exhibit 6-2




GUIDELINE

6.12 HIERARCHICAL SCHEME

To reduce confusion, cperstor ssarch time, and .
redundancy, 8 hierarchicsl labeling scheme shouid
be used. (Ses Exhibit 6-1.)

8. RANKING
(1) Major labeis shouid be used t© identdfy
major systams or Operstor work statdons.
(2) Subordinste lsbeis shouid be usd t©
identfy subsystems or functionsl groups.

(3) Component lsbeis should be usd t
identify esch discrets penel or console
slemant.

(4) Labeis shouid not repest informston
contained in higherdevel labeis. :

b. LETTER QRADATIONS-If possible labeis
should be graduated in letter size such that:

(1) System/work station labels are about 25%
larger than

(2) Subsystem/functionsi group labeis which
are sbout 25% larger than

(3) Component labeis which are sbout 25%
larger then
{4) Control position identifiers,

e-2

LABELS AND LOCATION AIDS 6.0
LABELING PRINCIPLES 6.1

COMPLIANCE CHECKLIST

N/A | Yes | Ne

Retorensy/Commant




4., ' GENERAL PRINCIPLES (Cont'd)

d. COMPATIBILITY WITH EMERGENCY GEAR
-if ussd while wearing protactive equipment
cgwmmwvd.mn
s id be:

(1. Eassy to identity.
(2) Easy %0 activeta.
e. DURASILITY=Controis shouid be sufficiendy

anmﬂmla\dm

use. E+ch control shouid retain its appesrancs,

feul,” and functionsl cheraczeristics during its [

servics life.

(1) B8roken, chipped, «mnm
surfsces should not ordinerily occur.

(2) Control knobs or hsndies should not
rotste, dip, or move loosely on their
shatfts.

(3) No internsi wesr or breskage should occur
which siters the ‘‘fesi”™ or other sensory
feedback of 3 contwol. Controls should
not develop intamasl lcoseness, binding, or
backiash.

42

APPEINDIX A

CONTROLS 40

SELECTION OF CONTROLS 4.1

COMPLIANCE CHECXLIST
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Referenss/Commant
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APPENDIX A

VISUAL DISPLAYS 8.0

MISCELLANEOUS DISPLAY TYPES 8.5

852 ELECTRONIC COUNTERS

Electronic countars using “Nixis” twbes, light SEENE
emitting diodes (LEDsi, or other electroluminescent [
devicss mey be preferred over mechanical counters SRS

in meny control room sppiicstions.
. NUMERICAL PRESENTATION BACTORS

(1

(2

@

4

L))

ORIENTATION - Muilt -digit counters
should be orientad to resd horizonmily
from left o right.

CHARACTER STYLE-Simpie charsctsr
fonts should be used. Styles using varisbie
sgoks widths, sianted characters, ett.
shouid be svoided.

NUMERAL HEIGHT-—Numerais shouid
be of such 8 height as ©© subtend 3 visusl
sngle of 18 minutas from the farthest
anticipstad viewing distancs.
WIDTH-TO-HEIGHT RATIO = Width-to-
height rstio of numersis shouid be ®-
proximaesly 3:3.

SPACING=Horizonal spacing: betwesn
numersis shouid be betwesn one-quartsr
and one-hatf the numeral width.

5. RATE OF CHANGE — Numersis should not
follow esch other fastar than two per sscond
when the operswor is expectsd 1 resd the
numersis conssautively.
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CONTROLS 4.0
SELECTION OFf CONTROLS 4.1

Exnitiz 4.2 Control with hinged plestic shield.
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VISUAL DISPLAYS 3.0
MISCELLANEOUS DISPLAY TYPES §8S

GUIOGLINE

8.8.1 ORUM-TYPE COUNTERS

Countar-type presntation of informetion is ussful

when there is 8 nesd for quick, preciss reading of
qusntitstive velue and tend informstion is not
nesded.

& NUMERICAL PRESENTATION FACTORS
(1) ORIENTATION = Multi-digit numbers

formed by ssveral countar drums shouid
be resd horizontaily from left to right (sse
Exhibit 5-14).

3

8
1/3]8|s s
HORIZONTAL VERTICAL
(PREFSAAED) (NON-PREFERRED)

Exhibit * $-14. Proforencss for countsr orientation.

(2 WIDTH-HEIGHT RATIO=To compenssts
for the distortion imposed by the curved
surfece of the drum, countar numersis
should reflect 3 width-height rsto of 1:1,
not 3:5 as recommended for numersis of
other dimlays.
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