APPENDIX A

CONTROLS 4.0
OESIGN PRINCIPLES 4.2
GUI N
DELINE COMPLIANCE CHECXLIST
N/A | Yes | No Aeforense/Commant
421 DIRECTION OF MOVEMENT
To minimize operstor error, control Movements
should conform to the following popuistion stereo-
types (for U.S. population onty): |
Sunetion Conwol Action {
s On,Surt Us, right, ferwerd, ‘
Run, Open clockwise, pull ;
5. Of, Swe, Oown, left, beckwerd, 5
Qo countarciockwiss, push ; ;
e Rigne Cloktwies, right | ;
d Lot Counterciockwiss, left ‘ ‘
e Raiss Us ; ‘
t. Lower Oown | ;
¢ Incress Ferwerd, up, right, '
|
h. Oczreme Ssckward, down, lefe, !
countarciochkwiss |
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GRAPHIC RECORDERS 54
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541 GENERAL CHARACTERISTICSOF

h.

i.

COMPLIANCE CHECKLIST

N/A

Yeas

Referense/Comment

GRAPHIC RECORDERS (Cont'd)

VISIBILITY—Recorder desin should enure
St all data will be visible though the window
of the recorder and not require open-door

_ operstion tO expose it.

mamrm-um.mdu-
m.mmmmmmtm

chart paper to usel
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APPENDIX A

CONTROLS 40
DESIGN PRINCIPLES 4.2
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Exhibit 43. Adventages and dissdventages of
various types of coding,



533 DESIGN AND USE OF LEGEND LIGHT
INDICATORS (Cont'd)

LEGEND DESIGN

b.

n

(2

Q)

(4

8)

6)

Genersi legend design shouid be consistent
throughout the contral reom.

Lettaring should De simpie, and shouild
follow. Guideline ° 5.13 for style and
size.

Symboliic legends should be clesr and
unambiguous as to their mesning.

Tect should be short, conciss, snd

COLOR CODING—Does the coler coding
for legend light indicactors conform
to specific plant standards?

5-24

APPENDIX A

VISUAL DISPLAYS S.0
LIGHT INDICATORS 83

COMPLIANCE CHECXLIST
Y | No Reterense/Commeant

N/A

———




CONTROLS 4.0
422 CODING OF CONTROLS (Cont'd) DESIGN PRINCIPLES 4.2
¢. ROTATING KNOS SHAPE OPTIONS (Cont'd)

QCOOY
=qufugugs

fractionsl Romtion Knobs: These knobs ere for use
on Ganwols st do NOT require twirling or Minning,
for which the sdjustment range is lems then one full
tum: and for which the knab position is not 8 eritieal
item of informetion.

COMPLIANCE CHECXLIST

Exhidit &8 Sheps-coded knobs—frastional rotstion.

QPP

o il

(n) (o) (] @

Dewmnt Positioning Knobs: Thess knobs are
for use on diserets setiing controls, for witich
position is crtdeal.

Sxhibit 48, Shape-coded knobs—detent pasitoning.

£. COLOR CODING
(1) Does the color code for controls

confora to specific plant scao- ' : Do
dards ou color coding? |

(2) When color coding is ussd to relate 2 |
control o its corresponding dimlay, the !
ssme color should be used for both the !
control and the dispiay. |

(3) The color of the control shouid contrast _
with the panel beckground. (See Guide- ! |
line 1.5.8.0.) 1 !

410



VISUAL DISPLAYS 3.0
LIGHT INDICATORS &3

GUIDELINE

832 DESIGN AND USE OF NON-LEGEND
LIGHT INDICATORS

Noregend light indleamors e repressmsd by |
conventionsl pilat lights, buils-eyes, and jewsl lights. |
Color may be provided by 8 tinted cover giess or by
2 layer of colored meteriai inside the cover.

2. IDENTIPICATION OF MEANING

(1) Where mesning is not sposrent, labellng
must bs provided closs ™ the light
indicstor showing the mesmge intended
by its glowing. .

(2) Does the color code for pilot |
lights conform to specific plant
standarda? _

(3} The color of the light snould be cleerly
identfisble. *

B. LIGHT INTENSITY<=The illumineted indi-
cator should be st least 10% grester in light
inmtensity than the musmounding panel (ss |
messured by 3 spot photometar). !

I




APPENDIX A

CONTROLS 4.0
PUSHBUTTON CONTROL SPECIFICATIONS 4.3

GOsLNE COMPLIANCE CHECXLIST

432 ROUND PUSHBUTTONS

For best operstion, pushbutton parametars should & ‘,
be s follows. (See Exhibit 4-7.) i
a. Olametar (D), for fingertip operation (inches) :
{1) Unguarded and nonrecemed pushbuttons |
Minimum 0.378

(2) Guarded or recesssd pushbuttons !
Minimum 0.78

b. Olametsr (D), for thumb or hesl of hand ;
operstion (inches)
Minimum 0.78

c. Dispiscament (A), for thumb or finger operation :
(inches)
Minimum 0.12%

d. Resistancs (R), for fingertip cperation (ouncss) l

412



. APPENDIX &

VISUAL DISPLAYS 8.0
LIGHT INDICATORS $3

SUIDELINE

531 CHARACTERISTICS AND PROBLEMS OF
LIGHT INDICATORS

Sy definition, light indicstors show the axistance
of some state by the glowing of a light. They are
tansiluminated  dispisys, sithough this tm is
too brosd t0 identfy them uniquely since it also
covers certain back-lighted meters. Thess guidsiines
consider light indicstors under their two subssts
of non-legend light indicators (Guideline 353.2)
and illuminstad legend indicators (Guideline 533).
Annuncistors are 8 special clams of light indicstors,
trested in the guidelines of Section 3.0

Sincs the presencs of 8 light is the primary means by
which light indicators communicats 3 memage, it
becomes emential that the light signal be physicaily
relisble, that it be ssnsed unambiguoudly by the
operstor, and that it not be misinterpreted by him.
These requirement hoid for both classss of light
indicstors.

3. PRECAUTIONS TO ASSURE AVAILABILITY

The replacement of bulbs and

determination of need for replace-
ment should be provided.

5. PRECAUTIONS TO ASSURE UNAMBIG-
UOUS SENSING BY OPERATORS-Lights
should not sppesr to be glowing when in fact
they are off, or vics verms. To thast end,
asmbient light sources should be ssiectsd,
locsted, or controlled t© avoid reflections
or refracdons. (Ses Guideline 1.5.3.)

U DI

5-20



CONTROLS 4.0
PUSHBUTTON CONTROL SPECIFICATIONS 4.3

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

433 LEGEND PUSHBUTTONS (Cont'd)
e. PROVISION FOR LAMP FAILURE (Cont'd)

(3) Lagend pushbuttons should not short out
during lamp replacement or be suscaptibie
0 insdvertant sctvedon during the
process of lamp removal or replacsment. !

(4) Legend covers shouid be keyed to prevent ‘
the possibility of intarchanging the covers.
d. BARRIERS 'l ‘ |
(1) Barriers should be ussd when legend '
pushbuttons are contiguous.

(2) Barriers shouid have roundsd edges.

e. LEGEND PUSHBUTTON DIMENSIONS—For
maximum effectiveness of legend pushbutton
controls, the following dimensions shouid be
used (see Exhibit 4.8):

(1) Size (S) (inches)
Minimum Q.7%
Maximum 1.5

(2) Oispiscament (A) (inches)
Minimum.0 (touch plate)
Minimum 0.128 (ail others)
Msximum 0.2%0

{3) Barrier width (8,,) (inches)
Minimum 0.125

(4) Barrier depth (B) (inches)
Minimum 0.183
Maximum 0.2%0

(S) Resistancs (ounces)
Minimum 10 (excent souch plats) !
Maximum 40 |

- PEEps—— P BT -

—_——fl ———e - —————r———— — T

414



VISUAL DISPLAYS S.0

METERS 82
824 ORIENTATION OF MARKINGS ON COMPLIANCE CHECKLIST
nxmgtrm(cum) WA |Yes [Ne|  Reterensa/Comment
b END-POINT INDICATION ON PARTIAL.
REVOLUTION SCALES

(1) Can the unit operator accurately.
read the end point iudication on

scales?

s-18




APPENDIX A

CONTROLS 4.0

ROTARY CONTROL SPECIFICATIONS 44

GUIDELINE

441 ROTARY CONTROL DESIGN PRINCIPLES

&

b.

OIRECTION OF ACTIVATION - Rotary con-
ol sctings should incresse in value with 8
clockwise rotaton.

AOTARY CONTROL SHAPE CODING - It
rotry controls used for widely different
functions. sre placed on the ssme panel, shape
coding should be empioyed.

CODING SPECIFICATIONS - Shape-coded
rotary controls shouid be:

(1) Visually identifisoie.
(2) Tacuaily identifisble.

418

COMPLIANCE CHECKLIST

N/A

Yes | No

Referenes/Commant




GUIDELINE

" 82.3 ZONE MARKING

T
i
100% 2
3

\
s
—3s Tt

||m|m||uu|mq’n’u|m

-

Exhidbit 512, Examoie of good Tone maerking

8168

VISUAL DISPLAYS 5.0
METERS 52

COMPLIANCE CHECKLIST




GUIDELINE

443 KEY-OPSRATED CONTROLS

b. TEETH: SINGLE ROW-—Keys with a single
row of teeth should be insarted into the lock
with the testh pointing up or forward.

c. TEETH: DOUSLE ROW-if keys have teeth on
both edges, they shouid fit the lock with either '

:
t
{
154
:
:

side up or forwerd.

d. ON-OFE ORIENTATION - Locks should be
orientad so thet the switch is OFF (or SAFE)
when the kay is in the vertical pasition.

e. KEY REMOVAL -Operstors should not
normally be abie t© remove te¢ key from the
lock uniess the switch is turned to the OFF or

SAFE pesition.

$. LABELING - Contol positons should be

labeled.

CONTROLS 40
ROTARY CONTRCL SPECIFICATIONS 44

COMPL!ANCE CHECXLIST
N/A |Yas | No | Referensa/Comment

1
!
i
1
!
!

418



GUIDELINE

82.1 OIRECTIONALITY OF MOVEMENT AND

NUMBERING WITH FIXED-SCALE
MOVING-POINTER METERS

CIRCULAR SCALES-~Scaie values shouid
incresse with clockwiss movement of the
pointer as in Exhibit 548,

VERTICAL STRAIGHT SCALES-Scale valuss
should incresse with upwerd movement of the
pointer as in Exhibit 5.

HORIZONTAL STRAIGHT SCALES-Scale

velues shouid increass with pointar movement
to the right s in Exhibit 5-10.

Exhibit $-8. Olrection of numbsring and poinwmr

APPEXDIX A

VISUAL DISPLAYS SO
METERS 32

COMPLIANCE CHECXLIST

N/A |Yas | No Retorensa/Comment

%

0 9 k k] L
hvebonboobohodantontoed

P
INCREASE

luuluulm‘wduuluul

Exnibit  5-9. Oirection of numbaring and poinwr
moverment for verteal fied soales.

S-14

Exnidic $-10. Olrestion of numbering snd pointer

movermant for verteal fixsd scales.




CONTROLS 4.0

ROTARY CONTROL SPECIFICATIONS 4.4

GUIDELINE

444 CONTINUOUS ADJUSTMENT ROTARY
CONTROLS
To ensurs preciss control along 3 comtinuous
veriable, continuous adjustment rotary controis are

Exhibit 411, Continuous rowry congol or
position- ssiector knobs with
markers.

420

COMPLIANCE CHECKLIST

N/A

Ye

Referense/Commant




APPENDIX A

VISUAL DISPLAYS SO
PRINCIPLES OF DISPLAY  S.1
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APPENDIX A

CONTROLS 40
ROTARY CONTROL SPECIFICATIONS 4.4

% )
o |
FINGER STOP—"] ? ~_A H [}

Olemenr 0.78 1.8

Heign .73 Q28

Exnidit 412 Minimum dimensions ‘or ratary
conwols with inod skira.

422




APPENDIX A

VISUAL DISPLAYS S.0
PRINCIPLESOF DISPLAY &1
GUIDELINE
COMPLIANCE CHECXLIST
WA IY.TN- Refersnse/Commant

6.1.6 COLOR CODING

Thmdedauaadﬁuﬂmhw
rooms offers s valusbie mesns of providing N\ .

endmmddhmmﬂondmm
the idemtification of functional relgtionships, and
the amocistion of dimplays with reistsd controls.
When used in 3 coding systam, color should aiweys |
be redundent with some ather cue. The information
provided by s perticuler color should asiso be indl-
catad in some other form, e.g., location, orientstion, B _
siphe-numerics, sssie indicstione. Color can be SRR
effectively spplled in both illuminsted displays FREEEES
(e.g., mimics on panel surfesss and color pede) and R
in tsmmillumineted dimlsys (6. signal fighs and
CATs). Color can be perticuierty ussful as s means §
for organizing information and is especiaily effective
s 8 mesns for coding low probabiiity or very §
imporant events.
The benefits of color coding can be realized only it
color is not used indiscriminstely. Excamive use }
may, in face, provide inmrfersnce to effective
contrel room operstion. The same qualites which
meke color ussful for coding can, if over used
or incomsistentdy apolied, resuit in unintended
confusion and distraction. As colors are used more
- - frequently and s the number of different colors
vsed for coding incressss, the sttention-getting
velue of esch color diminishes. Similarty, when
a pertculer color has muitiple mesnings it bon
losss its sttantion-getting quality and may lesd to
confusion or OPerstor error.

All coding schemes must be lesrned. Leaming of a
color cods can be facilitatad by kesping the code
simole snd by taking sdventage of common usage in  ESSAE;
everyday life. Complex or poorty designed coding RS:ES
sysams will detrsct from, rather than enhancs, [
cperstor performance.

s-10



APPENDIX A

CONTROLS 40

ROTARY CONTROL SPECIFICATIONS 4.4

COMPLIANCE CHECXLIST
NA |Ye | Ne Referense/Commant

448 ROTARY SELECTOR CONTROLS (Cont'd)

e. DIMENSIONS-—Recommendsd dimensions for
rotry siector switches are s follows (s0e
Exhibit 413):

(1) Length (L) (inches)
Minimum 1.0

(2) Width (W) (inches)
Maxicoum 1.0

(3) Dismetsr (D) (inches) i '
Minimum 1.0 !

(4) Oepth (H) (inches)
Minimum 0.825

(%) Resistance (Inch/pounds)
Minimum 1.0
Meximum 6.0

f. MOMENTARY-CONTACT ROTARY SELEC-
TOR CONTROLS—Knobs for mringicaded
momentary CONTICT rOtary ssiector conuols
shosid be largs enough to be eesily heid ageinst
the smpring torque, without fatigue, for as long
as necssary to accomplish the control action.

424



8.1.5 SCALE MARKING (Cont'd)

b VALUES INDICATED B8Y UNIT GRADU-

VISUAL DISPLAYS S0
PRINCIPLES OF DISPLAY 8.1

COMPLIANCE CHECKLIST

N/A

Y | No Reforensa/Commant




APPENDIX A

CONTROLS 40

OTHER CONTROL SPECIFICATIONS 4.5

GUIDELINE

45.1 THUMBWHEELS

&

.

VISIBILITY=To Mminimize error, thumbwhesl
resdouts should be visible from the thumbd-
whesl apersting position.

CODING=If the thumbwhesl is used a8 an
input devics, the OFE, 2er0, or normal position
should be coded to facilitats visual recognition
of status.

CONTINUCUS ADJUSTMENT THUMS-
WHEELS-The dimensions of thumbwhes!
contois which permit continuous adjustment
(not stepped or detantad) shouid be a8 follows:

(1) At lesst 1 inch of the whesl should be
exposed to permit essy manipulstion.

(2 Resismnce should be betwesn 3 and 6
ounces.

(3) If the thumbwhesl has an OFF position, 3
detant shouid be provided for fescdback at
that point,

DISCRETE SETTING (STEPPED) THUMS-

WHEELS

(1) Thumbwhesl controis which have discrets
ssttings should De cetantad Ddetween
positions. The conwral should snep into
esch position, and resist intarmediate of
uncertsin ssttinge.

428

COMPLIANCE CHMECKLIST

NA

Ye

Referense/Comment 1

i
l
1
l




APPENDIX A

VISUAL DISPLAYS 50
PRINCIPLES OF DISPLAY 5.1

GUIDELINE

8.14 PRINTING ON THE DISPLAY FACE

Besides scale markings and scale numbering, brief §
printad materiel is often included on the displsy [
fass. The valid purposss justifying such printing are: B
identification of the parameter displayed, indicstion LEESEENE
of the units shown, and indicstion of trensforme- SERIFERNE
tions required in resding (such ss muitiply x 100).
s. PROVISION OF NEEDED MESSAGE-If any
of the sbove informstion categories are
required to use the displey, the required
mesmge mMmust be provided cicss erough ©
the scele 50 that the scaie aid the messge are

(1) By printing on the display face. l

(2} By sn wporoprista label adjscant ® the l

displey. :

b. BREVITY=To swoid distraction and inter ',

furence with the nesded emmrtial markings, . :

messages should be written as briefly as clarity
permits.

]

¢. ABBREVIATIONS- Are the abbrevi- i
stions used i{n accordance to "List ) '

i}

of abbreviations & symbols.” TVA
Document, 1980?

d CONSISTENCY WITH PROCEDURES-The
printed messsge shouild use the same trms as
the procsdures in display identfication,
parameter identificstion, and units dispisyed.

e. INDICATION OF TRANSFORMATIONS
NEEDED-—-Where necssasry to muitiply or
divide the displayed resdings by powers of 10
t© detarmine quantitative vaiue, the operstion
required and resuit derived must be clesrly
indicated.




GUIDELINE

482 SLIDE SWITCHES
should be serrsted or knuried.
See Exhibit 4-18.

(1) Thickness (T): 025 inch.
(2) Length (L): 1.0 inch.

Lengeh (L) 1.0

Exnidit 418, Slide switches.

. SURPACE-The wmrface of dide switches

5. DIMENSIONS - Slide switches should conform
to spproximately the following dimensions.

APPEMDIX 4

CONTROLS 40
OTHER CONTROL SPECIFICATIONS 4.5

COMPLIANCE CHECXLIST
N/A | Y® | Ne RAeterenss/Commant

428




VISUAL DISPLAYS SO
PRINCIPLES OF DISPLAY 8.1
GUIDELINE
COMPLIANCE CHECKLIST
N/A |Yas | Neo Rederenss/Commant

6.13 READASILITY

s. CHARACTER HEIGHT - Charscter height
should conrcrm ta =..2 Sinioum
dimensious - iven f. Taola 3.1.

b. TYPE STYLE-Exhibiz &1 and &2
pressnt two recommendsd sets of characers.

In

genersi, character size and style shouid mest i
the foilowing: |
(1) Type styles shouid be simplie. !
i

|

(2) Type styies shouid be consistent. \
(3) Onty upper-case letters shouid be used. !

CHARACTER HEIGHT DIMENSIONS

VIEWING OISTANCE MIN. CHAR.
: ;_' INCHES _ HEIGHT, INCHES
— - _} <19.7 0.1
EESDEDAE . 5
T EIQECREREED i 0
TABLE S.1

Exhidit S, Ammdm(m
MMWMIL%imZI)

CDEFG
PQRST
345878

8
o

D
Q
1234

oz»
ocx

Exnibit 52 A recommendsd st of characrs (from
U.S. Military Standard MS-J3588 (ASG)).



APPENDIX A

CONTROLS 40
OTHER CONTROL SPECIFICATIONS 4.5




APPENDIX A

VISUAL DISPLAYS 3.0

PRINCIPLES OF DISPLAY &.1

COMPLIANCE CHECXLIST
N/A | Yes | Ne Aeferones/Comment

8.1.1 INFORMATICN TO BE DISPLAYED (Cont'd)

f. DISPLAY BAILURE-When panel instuments,
such & meurs, fail or bscome inoperstive,

the failure should bs spoarent 1 the operstor
{e.g.. through off-scale indication).

5-2



4854 ROCXER SWITCHES (Cont'd)

¢.. ROCKXER SWITCH DIMENSIONS=For maxi-
mum effectivensss, rocker switches should
conform t© the following dimensions (sse
Exhibit ’ 417):
(1) Width (W) (inches)
Minimum 0.78
Mzximum 1.8

(2) Resistance (ounces)
Minimum 10
Msximum 40

(3) Oispiscement, wo-pasiton switches (A)
(degress)
Minimum 30
Msximum 120

(4) Oisplacament, three-position switches (A)

Widh W) | Rensmanes
) ()
Mirerm [ &, | 19
Masmem 1.8 «
[V.N]
(@ogrese)
\
Minwmum 2 18
Mammum 120 «®
Osomum | = 3

Exhibit 4-17. Recommended dimensions for
rocker switches.

422

APPENDIX A

CONTROLS 4.0
OTHER CONTROL SPECIFICATIONS 458

COMPLIANCE CHECXLIST

N/A

Yo

Aeferense/Comment




APPENDIX A

CONTROLS 4.0
OTHER CONTROL SPECIFICATIONS 4.5

COMPLIANCE CHECXLIST
N/A | Yes | Mo Asforanse/Comment

454 ROCKER SWITCHES (Cont'd)

¢.. ROCKER SWITCH DIMENSIONS—Ffor maxi-
mum effectivensss, rocker switches should
conform t© the following dimensions (see
Exhibit ' 417):
(1) Width (W) (inches)
Minimum 0.78
Maximum 1.8

(2) Resistance (ounces)
Minimum 10
Maximum 40

V! (3) Displacement, two-pasition switches (A)
(degress)
Minimum 30
Msximum 120

(4) Oisplacement, thres-position switches (A)

SR I

s W) | Rensmnse

(inanesl (ounsse)
Mirrwn .78 10
Mammum 1.8 «

ai--nul

(gagrese)
T IToution |

Minsmam 30 18
Maxmum <D ®
Quomum - 3

Exhibit 4-17. Recommended dimensions for
rogiar switches.

432



81.1 INFORMATION TO 88 DISPLAYED (Cont'd)

t.

DISPLAY PAILURE~When penel insTuments,
sch & metars, fail or become inoperstive,
the feilure should be spperent © the operstor
(e.g., through aff-scaie indication).

82

APPENDIX A

VISUAL DISPLAYS 3.0
PRINCIPLES OF OISPLAY 8.1

COMPLIANCE CHECXLIST

WA

Ya | Ne Asterense/Commant
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APPENDIX A

CONTROLL 40
OTHER CONTROL SPECIFICATIONS 4.8

* Use bv Bere Flager
°® Ugs by Gleved Finger

it 416. Regammended dimensions for



APPENDIX A

VISUAL OISPLAYS 30
PRINCIPLES OF DISPLAY 8.1

GUIDELINE

8.13 READASILITY
& CHARACTER HEIGHT —Charscoer hwight

COMPLIANCE CHECXLIST
WA 'Y | e Referenss/Comment

should conrern 9 .2 Siat-um
dimensious - iven 1. Taols 3.1.

TYPE STYLE-Exhibizs %1 and 52 0
presant two recommendsd sets of characers.

In
genersi, character size and style should mest
the following:

[}
(1) Type styles shouid be simple. '
(2) Type styies shouid be consistant. b f
(3) Only upper-cas letters should be used. o

CHARACTER HEIGHT OIMENSIONS

E

e 2 &l reume orsTance MIN. CHAR.
-”’ = INCHES HEIGHT, INCHES
l‘, <19.7 0.1
EESOERNE . %
IGECEERBER i 02

fxhidit 51, A recommended sst of charsceers (from TABLE 5.1

US. Miltarv- Specifigstion MIL-M-180128).




APPENDIX A

CONTROLS 40
OTHER CONTROL SPECIFICATIONS 4.8

GUIOELIN
UIDELINE COMPLIANCE CHECKLIST

N/A |Ya | No Aeferense/Commant

452 SLIDE SWITCHES

s SURPACE-The wrfece of side switches
should be serratad or knuried.

5. DIMENSIONS - Slide switches should conform
to approximatsly the following dimensions.
Ses Bxhibit 4-18.

(1) Thickness (T): 028 inch.
(2) Length (L): 1.0 inch.

T

==

Thicknes (T) 028
Length (L) 10

Exnidic 418, Slide switches

428



GUIDELINE

8.14 PRINTING ON THE DISPLAY FACE

Sesides scale markings and scale numbering, brief
printsd matarisl is oftan included on the display
fscs. The valid purposss justifying such printing are:
identification of the parameter displayed, indicstion
of the units shown, and indication of transforme-
tions required in resding (such as muitiply x 100).

5. PROVISION OF NEEDED MESSAGE-if any

APPENDIX A

VISUAL DISPLAYS 50
PRINCIPLES OF DISPLAY 5.1

of the sbove Iinformation catsgories are
required t0 use the displey, the reguired
messege must be provided ciose encugh ©
the scsie 50 that the scaie and the mesge are
clearly smocistad in the viewer’s mind. The
messge mey be communicated:

(1) By printing on the dispisy facs.

(2) 8y an wperoprists label adjscant ™ the
mn

BREVITY=To svoid distraction and intar

furencs with the nesded esssnitial markings,

messeges should be written as briefly as clarity

permits,

ABBREVIATIONS- Are the abbrevi-
ations used in sccordance to "List
of abbreviations & symbols." TVA
Document, 19807

CONSISTENCY WITH PROCEDURES-=The
printed memssge should use the ssme tarms as
the procsdures in displsy identfication,
parameter identification, and units displayed.
INDICATION OF TRANSFORMATIONS
NEZDED-Where necssmry t© muitiply or
divide the displasyed resdings by powers of 10
t© detarmine quantitative vaiue, the operstion
required and resuit derived must be clearly
indicated.




APPENDIX 4

CONTROLS 40

OTHER CONTROL SPECIFICATIONS 4.5

GUIDELINE

452 SLIDE SWITCHES

s SURPACE-The surfsce of side switches
shouid be servated or knuried.

5. DIMENSIONS - Slide switches should conform
to aporoximstely the following dimensions.
Ses Exhibit 4-18.

(1) Thickness (T): 028 inch.
(2) Length (L): 1.0 inch.

=

)

Thicknes (T) 028
Lengeh (L) 10

Exnidit &18. Slide switches.

428

COMPLIANCE CHECXLIST

N/A

Ye

Ne| Referense/Comment




APPENDIX A

CONTROLS 40

OTHER CONTROL SPECIFICATIONS 4.8

GUIDELINE

COMPLIANCE CHECXLIST

N/A

Yo

Referonsa/Comment

45,1 THUMBWHEELS

&

VISIBILITY=To Minimize error, thumbwhesl
resdouts should be visible from the thumb-
whesi cperating position.

CODING=If the twumbwhesl is used a8 an
input devics, the OFF, zaro, or normel position
should be coded to facilitats visusl recognition
of stus.

CONTINUCUS ADJUSTMENT THUMS-
WHEELS~The dimensions of thumbwhes!
controis which permit continuous adjustment
(not stapped or detentad) shouid be ss follows:

(1 At least 1 inch of the whesl shouid be
epond O permit essy manipulstion.

U J—— -

(2) Resistance shouid be betwesn 3 and 6
ounces.

(3) It the thumbwhesl has sn OFF podition, 8
detant should be provided for fesdbeck at
et point,

DISCRETE SETTING (STEPPED) THUMS-
WHEELS

(1) Thumbwhes! sontrols which have ciscrete
sttings  should be detantasd betveen

mmmmumm«:'

esch position, and resist intermediste or
uncerain sstinge.

428



8.1.5 SCALE MARKING (Cont'd)

> VALUES INDICATED 8Y UNIT GRADU-
ATIONS—Succassive vaiues indicstad by unit

: should be one of those shawn in
Exhidit .58 or thoss vaiuss muitipiied by

APPENDIX A

VISUAL DISPLAYS 30
PRINCIPLES OF DISPLAY 5.1

COMPLIANCE CHECXLIST

N/A |Yaa | Ne Referensa/Coamment

some power of 10,

9000 | sam
T 2 3 -6 8|2 ¢ @ 8 10
S 10 18 20 23 |0 « 06 ® 10
9 20 30 0 W

Exhibic 8. Recommend progremsion of values
) (from McCormick, 1976).



448 ROTARY SELECTOR CONTROLS (Cont'd)

e. DIMENSIONS-—Recommended dimensions for
rotary selector switches are s follows (s00
Exhibit 413):

(1) Length (L) (inches)
Minimum 1.0

Width (\V) (inches)
Madimun 1.0

Diametar (D) (Inches)
Minimum 1.0

Depth (H) (inches)
Minimum 0.8628

Resistance (inch/pounds)
Minimum 1.0
Meximum 6.0

f. MOMENTARY-CONTACT ROTARY SELEC- |
TOR CONTROLS-Knobs for wmringicaded :
MOMENtIry COMNTICT rOtary selecdr COMTols
shouid be largs encugh o be essily heid ageinst
the ring tBraue, without fstigue, for as long
s necsmsery to sccomplish the control acton.

(2
f)
(4

(S

APPENDIX A

CONTROLS 40

ROTARY CONTROL SPECIFICATIONS 44

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

424



GUIDELINE

618 COLOR COOING

velue of each color diminishes. Similerty, when
s partculer color has multiple meenings it both

loses its steention gutting Quality and may leed t
confusion or Operstor error.

All coding schemes must be learned. Lssming of 3
color code can be facilitatad by kesping the code
simole and by taking adventage of common usege in
everydsy lifa. Compliex or poorly designed coding
gystams will detract from, rsther than enhancs,
operstor performancs.

810

VISUAL DISPLAYS SO
PRINCIPLESOF DISPLAY 8.1




APPENDIX A

CONTROLS 40
ROTARY CONTROL SPECIFICATIONS 4.4

Olemonsr 0.78 128 0

Heige .78 .28

Exhidit 412, Minimum dimensions for rotary
controis with ineb sikira.

&2



APPENDIX A

VISUAL DISPLAYS SO
PRINCIPLES OF DISPLAY  §.1

*THIS PAGE INTENTIONALLY LEFT BLANK.

812



ROTARY CONTROL SPECIFICATIONS 4.4

GUIDELINE

4AA4 CONTINUOUS ADJUSTMENT ROTARY
CONTROLS

To ensmure preciss control along 8 continuous

varisble, continuous sdiustment rotary controis ¥e

- ' g o .
Pe=ie RGN S e

e e S

420

COMPLIANCE CHECKLIST

CONTROLS 4.0

WA

Ye

Aeferense/Conment




GUIDELINEG

82.1 OIRECTIONALITY OF MOVEMENT AND

NUMBERING WITH FIXED-SCALSE
MOVING-POINTER METERS

CIRCULAR SCALES~Scale valuss should
incresss with clockwise movement of the
pointer a8 in Exhidit 58

VERTICAL STRAIGHT SCALES-Scale valuss
should increass with upwerd movement of the
pointer s in Exhibit 5.

HORIZONTAL STRAIGHT SCALES-Scale
velues shouild increass with pointer movement
to the right as in Exhidit S$-10,

Exhibit 3-8 Olrestion of numbering and painter
: MOVOMINt with circular seales.

APPENDIX A

VISUAL DISPLAYS S0
METERS 352

COMPLIANCE CHECXLIST

WA |Ys | No| Reterensa/Comment

udunbad

T

asnmmns
INCREASSE

luuluuluu‘u

Exhibit  53. Olrection of numtering and pointer
movernant for vertical fixed scales.

S-14

Exhibic  S-10. Olregtion of numbering and pointer

moverment for vertcal fixed scaies.




GUIDELINE

443 KEY-OPERATED CONTROLS

&

TEETH: SINGLE ROW—Keys with 3 single
row of tasth shouild be inssrtad into the lock
with the testh pointing up or forwerd,

TEETH: DOUBLE ROW=|f kyys have testh on
both edges, they should fit the lock with either
side up or forwerd,

ON-OFE ORIENTATION - Locks should be
orfentsd 30 that the switch is OFF (or SAFE) ‘
when th) key is in the vertical pasition. '

KEY REMOVAL -Operstors shouid not
normaily be sbie t®© remove the key from the

3
i
it
i
%

CONTROLS 40
ROTARY CONTRCL SPECIFICATIONS 44

COMPLIANCE CHECXKLIST
NA|Ye [ No |  Aeforense/Comment

lock uniess the switch is tumed t the OFE or . |

SAFE position.

LABELING ~ Control positions should be | g

isbeled.

418




MARGINAL AMBER
AANGE
\ i

—~ QUT-OF - TOLERANCE RED SAND-

uiiiﬁﬁdzm

||i|||'|i|l||u
8

Exhidit $12. Examole of Jood tone Merking.

|mmminm

516

APPENDIX A




Al YDIX A

CONTROLS 4.0
ROTARY CONTROL SPECIFICATIONS 44

auio ¢ COMPLIANCE CHECKLIST

N/A | Yes | Neo Asferense/Commant

44.1 ROTARY CONTROL DESIGN PRINCIPLES

s DIRECTION OF ACTIVATION - Rotary con-
uol ssctings should incresss in velue with 8
clockwise rotaton.

5. MOTARY CONTROL SHAPE COOING - I
romry conuols us: for widely different
functions sre plsced on the seme penel, shape

418




APPENDIX A

VISUAL DISPLAYS S.0

METERS 82
824 ORIENTATION OF MARKINGS ON COMPLIANCE CHECXLIST
FIXED-SCALE METERS (Cont'd) N/A |Yes | No |  Retorense/Comment

u. END-POINT INDICATION ON PAARTIAL-
ASVOLUTION SCALES

(1) Can the uait operacor sccurataly.
read the end poiat indicacion om

scales?

g-18




APPENDIX A
CONTROLS 40
PUSHBUTTON CONTROL SPECIFICATIONS 4.3

COMPLIANCE CHECKLIST
WA |Ys | Ne|  Reterensa/Comment

433 LEGEND PUSHBUTTONS (Cont'd)
c. PROVISION FOR LAMP FAILURE (Cont'd)

(4) Lagend covers should be keyed to prevent ‘
the passibility of interchanging the covers.
d. BARRIERS '

(1) Barriers should be ussd when legend ,
pushbuttons are contiguous. ! X
(2) Sarriers should heve roundsd edges. Pl
¢ LEGEND PUSHBUTTON DIMENSIONS—For
maximum effectiveness of legend pushbutton .
controls, the following dimensions shouid be |
1e8d (see Exhibit 4.8): -
(1) Size (S) (inches) ;
Minimum 0.78 b j
Maximum 1.5 L ;
(2) Oispiscament (A) (inches) ‘
Minimum.0 (touch plats)
Minimum 0.128 (ail others)
Msximum 0.250

(3) Barier width (8,,) (inches)
Minimum 0.128

(4) Barrier depth (B) (inches)
Minimum 0.183
Maximum 0.280

(S) Resistance (ounces)
Minimum 10 (except touch plsts)
Maximum 40

e ——— - — —— —
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QUIDELINE

83.1 CHARACTERISTICS AND PROBLEMS OF
LIGHT INDICATORS

Sy definition, light indicstors show the existancs
of some stats by the glowing of a light. They are
trangiliuminetad  dispisys, asithough this term is
too brosd t0 identify them uniquely since it also
covers certain beck-lightad metars. Thes guidslines
congider light indicators under their two subsets
of non-egend light indicators (Guideline 53.2)
and {lluminated legend indicstors (Guideline 53.3).
Annunciators are a special clam of light indicaters,
trestad in the guidslines of Section 3.0

Since the presence af 3 light is the primary means by
which light indicators communicsts 3 memage, it
becomes essential that the light signal be physicaily
relisble, that it be ssnsed unambiguously by the
operstor, and that it not be misinwmrpreted by him.
Thess requirements loid for both classes of light
indicators.

3. PRECAUTIONS TO ASSURE AVAILABILITY

The replacement of bulbs and
determiration of need for replace-
ment should be provided.

b. PRECAUTIONS TO ASSURE UNAMSBIG-
UOUS SENSING B8Y OPERATORS-Lights
should not sppesr to be glowing when in fact
they are off, or vics verm. To that end,
ambient light sourcss should be ssiectad,
iocstad, or controlled to avoid reflections
or refractions. (Ses Guideline 1.5.3.)

§-20

APPENDIX A

VISUAL DISPLAYS 8.0
LIGHT INDICATORS 83

COMPLIANCE CHECXLIST
NA 701 No[ Aeference/Comment

ey P )




APPENDIX 4

CONTROLS 4.0
PUSHBUTTON CONTROL SPECIFICATIONS 4.3

GUIDELINE

432 ROUNO PUSHBUTTONS

For best operstion, pushbutton perametars should §
be a8 foliows. (See Exhibit 4-7.)

s. Diamewsr (D), for fingertip operation (inches)
(1) Unguarded and nonrecassed pushbuttons
Minimum 0.378
(2) Guarded or recasssd pushbuttons
Minimum 0.78

5. Olametsr (D), for thumbd or hesl of hand
operston (inches) -
Minimum 0.78

e. Dismiscsment (A), for thumb or finger operation !
(inches)
Minimum 0.128

d. Rasistance (R), for fingertip operation (ounces)
Minimum 10

Meximum 40 i

412



GUIDELINEG

832 OSSIGN AND USE OF NON-LEGEND
LIGHT INDICATORS

light indicstors sre represntad by

VISUAL DISPLAYS 8.0
LiGHT INDICATORS 83

vermionsi piat g, Duliseyes, and jewel s, REEREREE

Color may be provided by a tinted cover gless or by
a layer of colored material inside the cover.

& IDENTIFICATION OF MEANING
(1) Where mesning is not sposrent, labeling
must be provided cioss t© the light
indicator showing the messge intended
by its glowing.
(2) Does the color code for pilot

lighcs conforz to specific plant
standards?

N The color of the light snould be clesrly
identifiable. ¢

5. LIGHT INTENSITY=The illuminstad indl-
cator should be st least 10% greatar in light
imansity than the surrounding panel (as

-2




’ APPINDIX A

CONTROLS 4.0
422 CODING OF CONTROLS (Cont'd) DESIGN PRINCIPLES 4.2
o. ROTATING KNOB SHAPE OPTIONS (Cont'd)

QOO
DOEDC

COMPLIANCE CHECKLIST

m o

Roution Kneds: Thess knobs ere for use
on conweols thet 4 NOt require twirling or Iinning,
for which the sdjustnent renge is lem then one full
wrn: and for which the knobd position is Not 8 eritieal
item of infermetion.

in) (o) (] L)

Osunt Positioning Knobis: These knobs are
for use on disarem seTting corvurols, for whiah
position is crtdenl.

Erhibit 48 Shececoded knobe—detant pasitoning. |

——— e ——— ca———

£. COLOR CODING
(1) Does the color code for controls

conform to specific plant stao-
dards on color coding?

(2) When color coding is used to reiste 2
contol o its corresponding dimiay, the
mme color shc:'d be used for both the
control and the display.

(3) The color of the control shouid contrant
with the panel beckground. (See Guide-
line 1.5.6.8.)

+10



APPENDIX A

VISUAL DISPLAYS 3.0
LIGHT INDICATORS $3

COMPLIANCE CHECXLIST
N/A |Ye | Ne Aeferenss/Comment

833 OESIGN AND USE OF LEGEND LIGHT
INDICATORS (Cant'd)

b. LEGEND DESIGN

(1) General legend design shouid be consistent
throughout the control room.

(2) Lstering should be simple, and should
follow Guideline ° 5.1.3 for style and
size.

(3) Symbolic legends should be clesr snd |
unambiguous as %0 their mesning. !

(4) Text should be short, conciss, and
.uman.

) Nomencisture and abbrevistons shouid
be stndard, and consistant with usege
throughout the control room and in the 1
procadures. ]

) Legends swuid be worded W tail the | |
status indicatad by glowing of the light

c. DISTINGUISHABILITY PFROM LEGEND
PUSHBUTTONS-|lluminsted legend indicators
should be resdily distinguishable from legend
pushbuttons by form, size, or other factors.

d. COLOR CODING-Does the color coding
for legend light indicacors confora
to specific plant standards?

e = e —————
——

5-24
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CONTROLS 4.0
DESIGN PRINCIPLES 42

ISAOVANTAGES

Mgy resuire aUS SISt . 3 . T .  §

Attesm meniouictien of e 2  §
nuS! (Case o vand.

Limeens |0 cumesr of svelente g | ¥ ] z
ossing eowgern.
Moy o ious effesuve ¥ coereme ]
wesre @oven

Ay 59 wewes (Le. T ]
TR vilg e g W
Hurunguon sressny.

Sxhibit 43. Adventsges snd dissdverrtages of
various types of coding.



VISUAL DISPLAYS - 40
QRAPHIC RECORDERS 5.4

Tepe 1008 $008 0000 e0a @ 00- Bhee SN O 000 LD JNE SN0 0000 B0 000 0038 000 000 0000 0000 000 0000 0000 005D Sied 00 g 0000 900 CB 0 SO SN0 P o) otio SO PNE N

s AT T AR ] e Bk A L

k.

L.

COMPLIANCE CHECXLIST

NA

Ya | No

Asterenes/Comment

TYPE CEART PAFIR-Is there 2 label {n-
side the recorder sdvising the type
chart paper to use?

s28




APPENDIX A

CONTROLS 4.0
DESIGN PRINCIPLES 4.2
GUIDELINE COMPLIANCE CHECXLIST
N/A | Yes | Ne Referenssy/Commant
421 DIRECTION OF MOVEMENT
To minimizs operstor error, control movements
should conform to the following popuistion swreo-
types (for U.S. populstion oniy):
funetion Cantel Action
] e ]
& On, Swrt Up, right, ferwerd, ‘
Run, Open clocikwies, puil l‘
5. Off, Swe, Cown, left, beckkwerd, {
Coee countarciocicwies, push ; :
e Rign " Clodkwies, right ; ]
4 Lt Counterciogkwiss, left ‘
o. Rais Jeo ! !
t. Lower Oown ‘ '
¢ Ineress Forwerd, up, rigite, ‘
cledtwies |
n. Oeccrease Sesicwerd, down, lefe, !
countarciocitwiss [




APPENDIX A

VISUAL DISPLAYS S0
MISCELLANEOUS DISPLAY TYPES 83

GUIOELINE

8.8.1 DRUM-TYPE COUNTERS

Countartype premntation of information is ussful
when there is 8 nesd for quick, precise resding of
quantitstive velue and trend information is not
nesded.

& NUMERICAL PRESENTATION FACTORS

(1) ORIENTATION = Multi-digit numbers
formed by ssversl counter drums should
be resd horizontaily from left to right (sse
Exhidit 5-14).

U0 (2] s

11318185 . i

WOMZONTAL VERATICAL
(PREFEARED)  (NON-PREFERRED)

Exhidit ' 514, Preferences for counter oriestation.

(2) WIDTH-HEIGHT RATI0=To compenssts
for the distortdon imposed by the curved
surfece of the drum, countar numerals
shouid reflect a width-height ratlo of 1:1,
not 3:5 as recommenced for numerais of
other dislays.

A
oo
g oo} \, '.{ Xy

s-28



APPENDIX A

CONTROLS 4.0
SELECTION OF CONTROLS 4.1

Exnidv:  4-2. Control with hinged plastic shield.




GUIOELINE

882 SLECTRONIC COUNTERS

lmummmbdc"mlm

APPENDIX A

VISUAL DISPLAYS S5.0
MISCELLANEOUS DISPLAY TYPES 85

COMPLIANCE CHECXLIST

emitting diodes (LEDs), or ather slecroluminescent (gl
devices may be preferred over mechanical coumntars o

in many control room spplications.
s. NUMERICAL PRESENTATION FACTORS

(1) ORIENTATION — Muit-digit counters
should be orientsd to resd horizontaily

from left o right.

(2) CHARACTER STYLE-Simple charactsr
fonts shouid be used. Styles using variable
sgoks widths, sianted charscters, etc.

shouid be svaided.

(3) NUMERAL HEIGHT-Numerais should
be of such a height as © subtand a visual
sngle of 18 minutss from the farthest

antcipatad viewing distancs.

(4) WIOTH-TO-HEIGHT RATIO - Width-to-
height ratio of numersis shouid be ®-

proximstaty 3:5.

() SPACING—Horizontal spacing” betwesn
numersis shouid be betwesn one-quartsr

and one-hsif the numersl width.

b. RATE OF CHANGE — Numersis should not
follow esch other fastar than two per sscond
when the operstor is ©mectsd © resd the

numersis consscutively.




APPENDIX A

CONTROLS 40
SELECTION OF CONTROLS 4.1

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

.4,1.1 GENERAL PRINCIPLES (Cont'd)

d. COMPATIBILITY WITH EMERGENCY GEAR
=i used while wesring protactive equipment l
(6.g-, axygen masks, protactive gioves), controis i
shouid be: : i
(1) Gasy to identity. )
(2) Essy to sctivenn.

e. DURABILITY=Controis should be sufficientdy [¥
rugged t0 withstand normel and emergency
uss. Each control shouid retain it sppesrancs,
*foal,” and functional cherscteristics during its §
servics life. .

(1) Sroken, chipped, or crumbied control
surfaces shouid not ordinerily ocsur.

(2) Control knobs or hsndies should not ;
I
|

routs, dip, or move loossly on their
shefts.

(3) No internal wesr or breskage should ocour i
which alters the ‘“fesi” or other sensory ooty
fesdback of 3 conuol. Controls should ‘. Lo
I |

not develop intarnsl lcossness, binding, or
backiash.

42



 APPENDIX A

LABELS AND LOCATION AIDS 6.0
LABELING PRINCIPLES 6.1

GUIDELINE

6.1.2 HIERARCHICAL SCHEME

To reduce confusion, cperstor ssarch time, and .
redundancy, s hierarchical labeling schems should
be used. (Ses Exhibit’ 6-1.)

s. RANKING
(1) Major labeis shouid be used % idemtdfy
mejor systams Or operstor work stadons.

(2) Subordinate labeis shouid be used t
identlfy subsystams or functionsl groups.

(3) Component labels should bs used to

identify each discrsm enel or console
slement. .

(4) Labels shouid not repest informsdon
contained in higher<{evel labeis, .

b. LETTER GRADATIONS-If possible labels
should be graduated in letter size such that:

(1) Systsm/work sttion lsbeis are sbout 25%
larger than

(2) Subsystam/functionsi group labels which
are sbout 25% larger than

(3) Component labeis which are about 25%
larger than
(4) Control position identifiers.

6-2

COMPLIANCE CHECKLIST

WA

Y

Agferensa/Comment




GUIDELINE

62.1 PLACEMENT

L 8

b.

NORMAL PLACEMENT - Labeis shauid be
pisced sbove the panel eclementis) they
dessribe.

PANEL LABELING=The plscement of lsbels
on control peneis shouid conform to the
guidance shown in Exhibit 6-1.
VISIBILITY ENMHANCEMENT-Labeis for
cdlements locstad shove eye level should be
positionad t0 ensure label visibility.

PROXIMITY =Labels shouid bs plsced closs
to the panel slsment. Ses Exhibit 6-2.

APPENDIX A

LABELS AND LOCATION AIDS 6.0
LABEL LOCATION 62

COMPLIANCE CHECXLIST

WA |Ya | No Roferense/Commennt




GUIDELINE

.342 CONTROL SET DESIGN

s. POSITIONING OF REPETITIVE GROUPS-
Repstitive groups of annuncistor contols
should have the same srrangament and reistve
locstion st different work ststions. This

is to faciiitate “dlind” resching.

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

using tachniques such :
Color coding: -

color shading the group of annuncistor

controis;

demercating the group of annunciswr
conuols.
e NONDEFEATABLE CONTROLS-Annunch

silencing and acknowiedgement can be heid
down by inserting a coin in the ring around the
pushbutton. This undesirsble design festure

should be dliminatsd,

2

APPENDIX A

ALARM SYSTEM . 3.0
OPERATOR RESPONSE sum 34

COMPLIANCE CHECKLIST
N/A |Ya | No Reteronsa/Comment
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APPENDIX A

LABELS AND LOCATION AIDS 8.0
LABEL LOCATION 62




GUIDBLINE

34.1

systam inciuds silence, scknowiedge, resst, and test [N

L B

b.

CONTROLS

conuols. (Ses Exhibit 3-8.)
SILENCS

(1). A method of silencing-the audibie
alert should be provided.

(2) It shouid be pomibie t© silencs an
suditory slert signal from any mt of
snnuncistor reponss controls in  the
primary opersting ares.

ACXNOWLEDGE

(1) A control shouid be provided to terminats
the flashing of a3 visusl tile and have it
continue st steedy illuminstion until the
slarm is clesred.

(2) Acknowiedgement shouid be possible
only st the work station where the sisrm
originated.

RESET

(1) If an sutomstic clesred slarm festure is
not provided, 8 control shouid be pro-
vided t© resst the system aftar an alarm
has cleared.

(2) The resst control shouid silencs any
sudible signel indicsting ciesrsnce and
should extinguish tle illumination.

(3) The resst contol shouid be effective only
st the work sation for the annuncistor
panel where the alarm initisted.

TEST

(1) A control to test the suditory signel and
flashing illumingdon of all tiles in s panel
should be provided.

() Periodic tasting of annuncistors shouid be

required and comtrolled by administrative
procadurs.

APPENDIX A

ALARM SYSTEMS 30
OPERATOR RESPONSE SUBSYSTEM 34

PN PISDRS— PR




APPENDIX A

LABELS AND LOCATION AIDS 6.0
LABEL LOCATION 6.2

GUIDELINE

623 SPATIAL ORIENTATION

impeoperly orfentad lsbels can lesd © confusion
and cause deisys in locatfon and identfication of
important controls and/or displays.
s. HORIZONTAL ORIENTATION
(1) Where possibie labeis should be
oriented horizontally so that they

may be read quickly and easily
from left to right.

b. CURVED PATTERNS—Curved pattems of
labeling shouid be avaided. See Exhibit . 68, . '

Ry

Exhibit 6% Poor prastes: Qurved petmm.




APPENDIX A

ALARM SYSTEMS 30

VISUAL ALARM SUBSYSTEMS 33

0 .
au ¢ COMPLIANCE CHECXLIST
N/A | Yes | Ne Aeterense/Comment

"338 VISUAL TILE READABILITY

s. DISTANCE - The cperstor shouid be able t
resd sil the annuncistor tiies from the pasition

Letter height should conform to the
;:}uu given in Table 3.3 on Page
9.

(1) Lsteer height should be identcsl for ail
dies, bessd on the maximum viewing :
distance. Separsts csiculations shouid be '
made for sandup and sitdown work
sations.

b. TYPE STYLE=The size and style of lettering
shouid mest the following:

(1) Type styies shouid be simpie.
(2) Type styles shouid be consistant on ail !
visuel tiles. !
(3) Onty uppercass type shouid be used on
. visusl tles. :

e LEGEND CONTRAST—Lsgends should pro-
vide high contrast with the tile background.

(1) Legends should be engraved.

(2) Lsgends should be dark lettering on &
light beckground.

318



GUIDELINE

83.1 KINDS OF INFORMATION

- Lsbels should descride the function of
; equipment items. If needed for
clarity, eugineering charactarisctics
or nomenclatuze aay alse be dascribed.

6-10

LABELS AND LOCATION AIDS 6.0
LABEL CONTENT 63

COMPLIANCE CHECXLIST

TTAPPENDIX A

N/A |Ya | N Asterensa/Commaent




333 ARRANGEMENT OF VISUAL ALARM

e

TILES (Cont'd)

OUT-OF-SERVICE ALARMS—Cues for prompt

recognition of an out-of-service annuncistor
should be designed into the systam.
BLANK TILES-8lank or unussd snnuncistor

ties shouid not be illuminsted (except during
snnuncistor testing).

316

APPENDIX A

ALARM SYSTEMS 3.0
VISUAL ALARM SUBSYSTEMS 33

COMPLIANCE CHECXLIST

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

LABELS AND LOCATION AIDS 6.0

LABEL CONTENT 63

GUIDELINE : cE T
N/A | Ya | Ne Aslorense/Commant

633 CONSISTENCY

s. ADMINISTRATIVE CONTROL-A list of
myndird nynes, scronyms, abbrevistions, and
part/tystam - numbers Used should be per
appropriate TVA procadures and
stondards,

b INTERNAL CONSISTENCY=—Labeis
thould de consistent within. and qcross
slecss. ot equipment in their use of words,
qcronyms, abbreviations, and part/system
aumbers, See Exhibit 6-& :

Exhibit 68, Inconsistant labeling.
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332 VISUAL ALARM RECOGNITION AND
IDENTIPICATION SRR

Spesific guidelines for visusl recogniton and identd-

ficstion of slermed tiles follow:

3. FLASHING - The mecific tile(s) on an annun-
cistor penel should use flashing illuminstion to
indicats an slerm condition.

B. PFLASH RATE - Flash rates shouid be from
three to five flashes per sscond with spproxk-
mataly equal on and off times.

e PLASHER PFAILURE-In cme of flmher
tailure of an slarmed tile, the die light shouid
illumingts snd burn steedily.

d. CONTRAST DETECTABILITY —There should
be high encugh contrast betwesn alarming and
staady-on tles, snd betwesn illuminewd and
non-dluminstad ties, 0 that operstors in 8
normalty Sluminetsd contol room heve
no problem discriminsting slarming, steady-on,
and stesdy-off visuel tles.

. “DARK” ANNUNCIATOR PANELS-A
“dark” annuncistor panel concapt should be
used. This mesns thet under normal opersting !
conditions no snnuncigtors would be Hlumi-
nated; all of the visual tiles of the snnuncistor
panels wauld be “dark.”

t. EXTENDED DURATION ILLUMINATION=-
If e snnuncistor tle must be “ON” for an
ortended period during normel  operstions
(a.g., during equipment repeir or repiacement],
it should be:

{1) Distnctively coded for positive recog-
nition during this period, and |

(2) Controlled by administrstive procedures. | |
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633 BREVITY

24 VOLT DIRECT
Lot V°:n CURRENT
SWITCHBOARD SWITCHBOARD
PREEEARED NON-PREFERAED
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LABELS AND LOCATION AIDS 8.0
LABEL CONTENT 63

COMPLIANCE CHECXLIST

N/A |Yeas | Neo RAeferensy/Commant




APPENDIX A

ALARM SYSTEMS 30
VISUAL ALARM SUSSYSTEMS 33

GUIDELINE

33.1 VISUAL ANNUNCIATOR PANELS

(1) Esch panel should be identfied by a label |
sbove the panel. !
(2) Panel idemificstion lsbel height should be l
visible when viewed from o centrel position :
within the primary cperqting area. __ ‘.

- - . i

e LAMP REPLACEMENT i

(1) If 3 lamp replacement requires legend tie

removel, there shouid be 8 wey t0 enmure |

thet the die is replaced in the correct i

locston. '

(2) Lamp replscsment shouid not subject the
Operstor o 8 shock hazard,

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

| e eee e = e
| e - [} = -
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AZPENDIX A

LABELS AND LOCATICON AIDS 6.0
LABEL CONTENT 63

GUIDELINE COMPLIANGE CHECXLIST

N/A | Yes | Ne Referensy/Comment

S

637 PUNCTIONAL GROUPS
& PUNCTIONAL RELATIONSHIP-_sbets should
be umd to icantify funcionsally grouped
controis or dismiays.
b. LOCATION-—Labsis shauid be locatad sbove | |
the functional groups they idendfy. :
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APPENDIX A

ALARM SYSTEMS 30
AUDITORY ALERT SUBSYSTEM 32
GU?D'LN. COMPLIANCE CHECKLIST
| va lY. I lol

3.2.1 SIGNAL DETECTION

warning signal sppesring while the cperstor is very
Mmdmtommmormmnm-y
mevﬂmuwaw’mmdw

follow.

o INTENSITY-The signsl should be such tat
operators can relisbly discern the signa! above
the smbient control room noiss. A nominal
velue of 10 dB(A) sbove sversge smbient noise ‘
is generally sdequats.

b. CONTROL -Signsl intensity, i adjusaabie, 2
should be conuolied by adminisTative - i
procsdure. !

e. LIMITS=The signal shouid capture the i

|
operstor’s stanvion but should not causs |
irritation or 3 started reaclion. |
|

:

d. DETECTION—Esch aditory signal shouid be
sdjussd t© resuit in spproximastely equal
detsction levels st normal operstor \vork
sations in the primary opersting ares. ,

¢. RESET -The mnuncistor auditory er. Cob ;
mechanisn should sutomatically resst when :t i ~ i
has been silenced. ! | l

f. IDENTIFICATION = The coerstor shouia be i |
able o identify the work station or the syswem S

!
i

where the auditory alert signsl originatad. ‘




GUIDELINE

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

s, ACCESS OPENING LABELS—Esch accam
opening used by control room operators should
be labsled to identfy the function of items
sccassible through it :

b. OANGER, WARNING, AND SAFETY
INSTRUCTION LABELS-AIll danger, weming,
and mfety instucton labels should be in
accordance with appropriste safety standards.

618
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LABELS AND LOCATION AIDS 6.0
LABEL CONTENT €3

COMPLIANCE CHECKLIST

NA |Yes | N Aeferenas/Cammant




APPENDIX A

ALARM SYSTEMS 3G
GENERAL SYSTEM CHARACTERISTICS 3.1

COMPLIANCE CHECKLIST
3.1.4 PRICRITIZATION (Contd) T L ——
b PRIORITY CODING

(1) Some method for cading the visual signais
for the various priority levels shouid
be employed. Acceptable methods for
priority coding include coler, position,
shape, or symbolic coding.

(2) Auditory signsl coding for priority level is
8i50 sppropriste. See Guidsline 2.2.3 for
recommendsd coding tachniques.
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APPENDIX A

ALARM SYSTEMS 30
GENERAL SYSTEM CHARACTERISTICS .1

GUIDELINE COMPLIANCE CHECKLIST

3.13 PFIRST OUT ANNUNCIATORS

As s sid to disgnostic procadures, provision should
be made for identifying the initiating event (first
out) associsted with automstic plant shutdowns.
s. REBACTOR SYSTEM
(1) A mparsts first out panel should be
provided for the resctor systam.

(2) The first out panel should consist of
ssparsts annuncistor ties for each of the
sutomastic resctor trip functions,

() In the event of 3 resctor trip, the tle
amocisted with the event shouid
illuminstes, and no other.

b. TURBINE-GENERATOR SYSTEM-A ssperzta
first out panel, similar in functon t the
reactor system panel, is recommended.

e. POSITION=FRirst out paneis should be located

: directly above the main control work station
for the system,

d. APPLICATION=First out annunciaters should
conform to the general suditory, visual, and
operator responss cuidelines of this ssction.




GUIDELINE

681 USE
When necsemry 1t identify out-of-service equipment;

sccommodsts unique, onetime plant actvities; or

0 improve operstor undersaanding and efficiancy,
tamporsry lsbeis may be used until permanent labeis
sre sveilsble or untl the tamporery lsbel is no
longer necasmry.

t 8

NECESSITY-Temporary lsbeis shouid be used
only when necassary.

HUMAN PACTORS PRACTICES - Temporary
lsbeis should conform to good human engi-
nesring principles.

VISIBILITY =Temporsry labels should not
obscure prior permanent labeis unies the oid
label s to be replacsd.

IOENTIFICATION — Tag-out lsbeis shouid
clesrly identify out-of-servics components and
equipment.

MOUNTING = Tagouts should be securely
sifixed,

OBSCURATION=Tag-outs shouid nat obscure
the lsbel associsted with the non-operable
devics.

ACTIVATION=Tag-outs should be casigned
to physically prevent actustion of a control.

ADJACENT DEVICES-Tagouts should not

obsaure sny adjacent devicss or their sssociated
Isbels.

APPINDIX A

LABELS AND LOCATION AIDS 6.0
USE ANO CONTROL OF TEMPORARY LABELS 65

COMPLIANCE CHECXLIST
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GUIDELINE

APPENDIX A

ALARM SYSTEMS 3.0
GENERAL SYSTEM CHARACTERISTICS 3.1

COMPLIANCE CHECXLIST

312 ALARM PARAMETER SELECTION

snnuncistor weming systam and the limits or slerm
mmmmmmumw
to ensure compliance with mchnicsl mecifications
and ™ silow the cperstdr to monitor the status of
the plant and respond to out-of-tolerancs conditions
effectively. The following genersi guideiines are
mwmmmmd
the SNNUNCISTOr Werning Systam.

s SET POINTS—The limits or st poins for
initiating the anuncistor warming system
shouid be established to mest the following
goeis:

(1) Alarms sheuld not occur o frequentdy
& © be considered 8 nuisancs by the
operstors.

(2) However, st points shouia be established
t© give operstors sdequsts tme © re-
spond t© the waming condition before &
ssrious problem develops.

b. GENERAL ALARMS

(1) Alsrms that require the control room
operstor to direct sn suxiliary operswor

%0 s given plant locaton for secific
informstion shauld be svoided.

(2) It genersl siarms must be usd, they
should only be umd for conditions that
sllow adegqusts time for suxiliery operstor
sction and subsequent control room
aperstor scton.

e. MULTICHANNEL OR SHARED ALARMS

(1) Annuncistors with inputs from more than
ons pisnt persmetsr st point should
be svoided. Multhinput aslarms that
uummarize  single-input  annuncistors
sisswhere in the control room ae an
excspton.






