
* -. *~ 
-

AMDUI~ A

Ljls" AND LOCTION AIDs 
LOCTIN AIDS

GUIDELINE

GUIDILINE 

Ml6. KIMARCATION 

a.CONTRAS-Un. of dam-uuan *muid be 
vinl"Iy dlwhidod fmmi Urn -w bodqaUnd.  

~.PINAMAeCM-Urm of domunodo d1ould 
te perminerafy - 1 tud 

GUIDELINE 

6.62 COLOR 
COWo dtouw to dedlaud to ip fic fwicdons 
or oWndkdou Uhruolout *an ow" momn in 
MW for Ut. ods w hlkit lhe mip pmd opwuri 
ruponin. The colo coding swhim itou be und 
aosuluity ftrsgiut ie =tnol rMOM

COMPUIANCS CHECKIST 

'I t 

WIA ft .I su~d~isf

6-24



ArP1DIX A

ALARM SYSTEMS 3.0 
GENERAL SYSTEM CHARACTERISTICS .1

ViUIAL ALAuM sjugYrsrw

OPERATOIR RMPOIN

hlMt 3-1. Alarm 7ryem



AflUDZX A

UME OF MWMICS (Coam~d) 
SYMBOLS 
(1) Gaphis ynibals disu be rudly undwl 

omw ow -oaci wnd.  

(Z1 Symbois dihuld be uud =Wsmnflv.

I.ASLS AND LOCATION AIDS 6U 
LOCATION AIDS U.  

cOMPUANCS CHECKLUST 

WA Yu Me -

6-26
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GUIDEUNE 

.2.27 RUIAIIILITY 

Sa PAILUR OF ALARM CIRCUITRY-Pdulwm 
of uudhIoy igm drauy houml not 
uiy afim pli m ulumm 

b. PALSE ALARMS-Audltory alarmn oymnm 
shouM be digpdl tmu faln alamIm w e 

a. SYSTEM TST-Aud1ty digl yn mt 
apibilles should be proidd.

APP1?D A 

COMMUNICATIONS 2.0 
AUDITORY SIGNAL SYSTEM 2.2 

COMPLIANCE CHMCKLIST 
AIY e Al C- I

2-20
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APPIUDIX A 

PROCLUs COMPUTERS 7.0 
COMPUTER ACCESS 7.1

COru IANCA CHIMKXST

7.1.2 OPI AT•OR•COMJUTEU OIALOGU I 

Usms of compnwr WmMS In-am moet ume" 
ftdly with * ym t m ugh te u of a 
ud-lgo•We witih both *6 pu and *te onpuur 
an undrmand. This dilope Is usuy cllhed 
"omfnid lmanga.W Seledion of a cowmnd 

lanp am n doped an many fuean tInuding 
tm type of ompuur wymm, t lemwr-i of 
to user. t fWquAncy of interction. * type of 
In tudon, el. The following puidlinm dmould be 

a. LANGUAGE CHARACTERIST1CS 
(1) OWiaoe sould be based on Ute oper 

tors point of view, not me p0gunmnr'.L 
(2) Ogbe diould be logial.  
(3) OiWoAue dauld be used in a conlstent 

(4) Oi•aloe sold reflect te vomabuary 
and m•wnm of *A apetsed usr 

(5) Inpu wotrd (4., kaywardl dsould 
apprxinwme rl word.  

(6) Oialogua sould rquir an mxpllcit 
conmmna in order v wtminm an 
interaon.  

b. MTRY LSNOTH-lIndividual Input words 
which mu= be typed Mould not mumd 
7 ch•ruu.

I I I 

Tfli 
~ ' i 

i i l

GUIDOLINI



AnI1DIX A

COMMUNICATIONS 
AUDITORY SIGNAL SYSTIMS

2.0 
22

QUIDELINI

2.2.4 PROPAGATION OF SIGNALS 

a. DIRECTION OF SOUND-Sound mumM 
(iSpman buaM, n ihould dinwt rund 
tow tr a* wr of te prkny ophrlng 

b. AUDISILITY-AuddhorY alrt id w in 
ialp dhould be audibt n all pm of ts 

ON aifom

COMPLIANCE CHECKLIST 
WA Ye No bkiM 

SeI PLANT COMMU 
ICATION TECH. SPECS

0 -

-2.17
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Aff M=' A

,Roca COMPUTER 7.0 
COMP"'I ACCIS 7.1

WiUI0"N 

7.1.3 AROTMP~N MM STRUCTURING 
The SbIfty of omerm Is Munnr wwuijly wmi 
ft eempw ""n a be Maid dUImfiY wy 

-M W 0 mucam"' of Imau ud ouwu Wafr
andi md by provdin prump w aoret aid 
smede uuw.

OMPEATOR RIOUUTS-The umpuu r iv 
-n -= =nh mi un wm n end amcwl 
fearu by whlai wn DPWWIOnw rMIM 

b. CORRlC=ON OF DATA-The campua~r I 
-n -= = tdn -rnp and swing~ 

fuwmm by ohai n opmaw an wear 
00m" " Infm.ao vWm an ewo is 

SMOOUIPILI DIWLAY-Are the "as 
affpopl±at.Ly Liled to allow apeato 
?,coodtiou of the precesslu being 
put ormd?

d. SWECIC ERIROR COIRRECTO-The =vm 
puinrowar *sAd prmit wrisclic *01 

-w eye dau whqm ma 

P4. R PmyILE-The Pmmp*aw mn iiaii 

00Mmma uuqumndai fio of opemn uwaft 
swiaWid upon overaw rapum

=0JMKIHMS 
a 

WA Yn 

M



APPSIDIX A

GUIDOUNE 

*2.2. AUDITORY COOING TICHNIQUs 
Audrwy i .eI may bo edid. For andp=s, coding 
em be umd o priorhi dni or dire opwe r 

mUnts do w - auside tae primay operudng 
urn. If ,umdry coding k ,mplaod, tVo followin• 
prinleadmhould be applMd 
a. DISTINCTIVE COOING-Coding metiods 

hould be didnt and unnmbiguou, id 
ihould not Monflot wih ofr auditory *igl

b. PULSU COOING-Auditory dgmai may be 
pul ode by mnpetion rm, but tVh numar 
of cod mhould be Hlmitd (2 or3). Repedton 
rm ahould be iaflclntly upward to aenre 
opmor dlbarimiwdon.  

&. FREQUENCY CHANGI CODING-If modu
taden of the frqweny (Hz) of a ignal dmnots 
Informnedon, euntr frequenald ould be 
betw 500 Wad 1000 H.  

d. ODICRTM FREGUINCY COOING-Oicrto.  
frequency codu may be usd for adble digl 
coding. Prequeir- hould be broed bnd 
(W100 Hz) and widely ipmed within tih 
2004-000 Hz ranmg No mom tVmn 5 perato 
frequnoids hould be uMd.  

e. COOING BY INTNSITY - Coding by hian 
ity is not reommnded.

COMMUNICATIONS 2.0 

AUDITORY SIGNAL SYTS 2.2 

COMPUANCI CHM•CKLI 
WA .Yo M

.2-16



7.A. OIA-r SMTY.4CIYSOAROS (C4Wd) 

b. NUMERIC KEYUOAM ARRANGMIM4T
Tim uinflgxW=S at a kgyml k u OW amu 
ald* name I dm we a USH1 aatfz, 

~IU -UMqhU' Nyls or "UIMai.Ut gy~s 

Sm Flt74 

In a 4ýmt0*f wyb.UU

PFnoct caawJTIs 7.0 
COMPUTER AcCES 7.1 

comPuAcI CHICKLIST 
WA IV'hs



AIDDUX A 

COMMUNICATIONS 2.0 
AUDITORY SIGNAL SYSTIEMS 2.2 

GUIDILINEK COMLIANC CHECKLIS 
2.2. USs OF AUDITORY Isiamu WA Ye Me ft oc 

Audluiy dgmla we mud w atom asuomm 
umot Pn - mud to p u v kubinudi biepwmimu 
of op w -m pmlddn or hod odmnudmm. Audidtory.  

furs w*h -ac w-m Wuinun aid ms NI Id 
in *oul upubiky w h'd11, what is wog aid 

a.OEDIa1UDUSEOvm.. mud o ma 
R=Mwud =dW dp.l *AMi beumod ua* f 

fur Inu. at Is mid uuamuW hgm.  

b. LOCAUZATION -Alidhoy dUiU1 dioul 
-ivii kwalkauo - dw *rm o"rn 

u to -me -o work ip Pig aliv 
opm s atendm Is ruquolru. .  

C.sELECON 

(1) Audhifu domub diol be uuIcmd w 
avid c=n*do alh unbhmt mend 
-m na_ _ _ 

(1Audhor uignal miaud bi sdeaud lo 
wow him fawhhl ~~ mxgmy 
usueM, Inalng muu eonmninunudon - -

2.14



APPtDI A

PiOCLa COMPUTERS 
COMPUTER ACCSS

7.1.4 DATA INTRY-KEYBOAROS (Cont'd) 

,. KEY OUW.ACMENT AND RUISTANCI
To provide posive key mownem t fudbeck 
to tM ope0 r. id w n rdueM kwMdwrnt 
advuston of keys, 

(1) Key diplemMn dould be dimiw in 
Exhibit 74.  

(2) Key ritmane hwuld be hownm in 
-xhibit -74.  

f. POSITIVE INOICATION-To provide podtia 
key amUAdon fedbeck wo tme opwe r, a 
definim indixdon dhould be provided (*4.  
gulp, fed. Wdible cldi, rel~ of rlsuam).  

g. KEYWOARD SLOP• -Keybot mb uld 
hee a dope bemw 15° md 250 from fte 
hmhoi na(m exhibit 7-).  

h. VISUAL PUDBACX-0a being um d vie 
keyboMrs hould be diplayed a it Is keyed.  

i. RELEVANT KEYS-The premm of non* 
rel•nt keys, sch might be und by 
prounm f pwarsnni, *addM o keyboard 
compality mid indume operwor is.  
Conmol room keyboards miould conin only 

iems keys which mu ud by opersrn.  

IIIammal MORIN 

iaout U 2 U 

mamma ,, U .

COMPUANCE CHICXKLST 
WA Y N____ 

I 

Ii

-S 
-S .:e* mimtnWeuIn

Ixb4lt 7.. NNRmnmad Aly diwauflMm 
amd eiginm.

tIbkit 7-L. Kevalard So1 lnt.



APPEllDI A

COMMUNICATIONS 2.0 

VOICE COMMUNICATION SYSTMS 2.1

QUIDIUNK 

2.1 POINT-TO.POINT INTERCOM SYSTEMS 
Sumch syslm ould bo prwided a hinvwonnct 
tm o -nft room whih ipomunt pt m maeh u 
to Shift Supvlm'o&s OffiM, Pram Swuriy Offm 
opwnor's lounge lokr om and poIly 

a. INTULLIGIUILITY-At a mimum, the 
Inamonm ysm should -o ld trannimien 
of te vom pcamunm to utlphone sAnddIs 
(200 w 3300 Hz).  

b. GAIN AOJUSTMENT-Gain should be Ndu*m 
ble at cMh inmmmo unit, but adiumablty 

should be limied t pionlud reducing vokaune 
elow an mauible lvel.

COMPUANCT CHECKLIST 
NA Ye NM bb.msime

2-12



APENDIZ A

PROCSSS COMPUTIRS 7.0 
COMPUTE ACCISS 7.1

7.1. COMPUTER FUNCTION CONTROLS 
(Canmd) 

d. FUNCTION CONTROLS (Caond) 

(3) Each f•a•tla control is cle.rl 
labeled to indicata Its fuction 
to the opeator.  

(4) as ltpla computer consoles aris 
in the conrol rooa, the design 
sad layout of the fanction con
crols is consistent for all com
Sol".  

(3) Ahm fanction kys are I ncl- d 
with an alpha-arameic kyboard, 
the faction keys should be physt
cally separate from the alpha
inmic k"y.

COMPLIANCE CHICKXUST 

WA Y N B 

II I i 
- S - S -

7*10



AIPUZDU A 

* ~COMMUNICATIONS 2A0 
VOICA COMMUNICATION SYSTEMS 2.1 

GUIDELINE COMPLIANCE CHECKLIST 

W NA Yo He gftmumu~mo --mom 

2.16 NNUNIN SYITWS 
S 

4~~Thm vVM= nn muie* up of NMpllfhr laud
-po@ owl do opho i - The mlwaophoml bwAu 
I~~h rs hia~.inm bolodoM by a dhI"I 

ca om- dmn i a vuunlmr of ftn powu'u cl ski 

i a. ~INTOLL)G1ITY ANO COVURAG-ThuS 
* uan *e key fut hIn annaundng Comm 

effmudy The nown mm. pnuds -mpy 
* l~~undI~lbk mmu fe 91 um whwee u 

(1) lnU~f~lgI~y rMAk= fte 0 1NPgdmn NOf 

pno- - uq~fflei w4d ludoodwI him 

- a u"ame hi Un ft wf b"n %*h Is 
umr14, fte kiuIAbfty. At a mi~nhuma 
tduphon *oflt b rqukwe =20u 
33M 142); MOWe inuAIbIy b uhhvewd 
by bw4dof 20 61001z H_______ 

()Covsing. dudop ihan kmoiaeps"uaris admf 
Ad wW momn - n Urnkim 

dmiud be plaud a *am I'My am Eie#~ 
a ~ ~ I hi dl Vhnr ugmod Vithst mre r' o 

vdnd qou w~ini any wri__________ 

b. MICROPHOk9 CHARACTIIRIWSTC 
(1) Freauwmy ruponh dhumd be ornpedbie _____ 

with _.r. of do fmofiey. to___"Soft_ 

(if IftVi poveure.i wouiono rtymn Is umd 

£ iGvwAfl rimm, doe wephone uyuew 
disul maul wuruiltus of queliy 
co iup - ls with Vm of fti mmuannunl 

(3) Micopan ohauld hae hlig urulvidty - -a 

& .2-10



AnPPDZ A 

PROMS COMPUTIRS 7.0 
COMMPUT ACCl3 7.1

GUIOsLINg 

7.1.7 COMPUTMR RWWONS TIMS TO 
OPERATOR QURRIES 

Timely rmpome apsuw Ihputs a be m 
Imparnu famur In raductin of operw r rro, 
wll a for adhiwnent of opwermr mxpn'm of 
ta computer ymm. Uoduw delay In rwponding to 
operator Inpu may lad te oper•wr to amne 
tha te input as nat sowm d. or t the input 

as made incorrauy, or tint mmthing is wrng 
witi tie compur. Re-mpon to n input or rquan 
win 1 to 3 imnond will gonelly main.in t• e 
opeWor's a idaon and ta reduc cmour rror.  
The nnure of e query, t•e complnity of tie 
ploganuny d rwonp lei, and tO t peVd of te 
comopur wer dmwmemint of rpoan tima.  

a. MAXIMUM RESPONSE TIMES-Thcomnputor 
tyaem mould provide • t correot riuponw to 

ano type of quay within tie rcommnded 
rma e tis md In xhibit '74.  

b. REPON8S OCLAY MSSAGES-When mi
Sson tim for any query m0ade 3 mconde, 
* deay mmaga duld be prmnd to 
mainain ft ope•r'i sta•mion and to cown 
firm normal compuor coetion. (Se alo 
Guidellrw 7.2.8.)

COMPUANCI CHI•cUS 
1UA IV.I M.I I

- I - - I 

- . - . I

7.12

-- ·-~-- ·



ApJIZI A

COMMUNICATIONS 
VOICA COMMUNICATIN SYWSTI

ZIA PRALJRADIO 
(Cmnt'

TRANSdIWYM

pp2ca3m do eO O -ad SW 

Tw. go.d tme; am had NW

()Tim nhjjiSW; twww'be IWfru~d hm 

d. PAMl IcINT=PIcAN-~h tune 8m 

nmuu Um wo pw'dn an a dIfl- opwodft 

st UPowe IodoMU Pmudul MW PmWf 
for wpwfbIU~ipm" fl Of" of seswo 

e. SAFTURY RpUpimUiNT 
(1)A apty f t~,upUD~tbaemlri 

Aui beP Of - wu m -ý m-

merkad SP8 

()Theo d gx asM dm t k~t IWM Wu0.l1 

w aippwt W4n PerIC& of conn*%USI 

opapidof in aim af mwrahWW

'24

Go

I 
a.  

i



APfIMDZX A 

PROCESS COMPTERS 7.0 
COMPUTIR AC=ES 7.1

7.1.S ACCUUAMO 
As a rok 0- nonf roe, opuuuu Wa the Indof 
conwW ask SW aid upwIu of Camumps 
"a mqbmnm awl pmoaUiu Whil wsam 
no -m bemm ve a grafm w9Me Of the 
mmpu-tr wow% their -43- do is umaief *Nmw 
an toe poflhaa of atin Wsm widi whichdi t 

~~~mrnwarad~ 

In~ u s wwudo 1h ie -to lu lm Is d m m 990Y 'Anf 

,of plant swmm tm sa til of fte ompuau. This 

in "i oontro room apamurs nWledge OWd 
'01 MuI a rqudlng the offedve um of ft 

compUar.  
a.CMPUTR SYSEM PROCEDRES 

(1) A camplm st of oampuu tyMun 
op- -1 guidmima candgmoy 
prooodue domid be avilab In the 
-oal m 

(2) fteoud" dwasM be ouupau fomm 
orn poinrt of view of the woua roam 
Dop-.0 

(3) Procdure giould be in hard-cap form, 

(1Opeunt" procoedue tmmul donrnibe: 
(a) The overallawamopum e..

The -opu oo= Uompa 
witi which the opmewar cn Ww-

(C) Th0 oe iflc pocedure ne4Mmnl 
fa saamplidi All of "i OPGuur.  
conwtor incof sagfcdoms

CMUA4CI CHECKLIST

7

7.14

(b)



7.1.S ACCESS AIDS (Con'd) 
a. COMPUTER SYSTEM PROCEDURES 

(Conwd) 
(5) Cntngmeny procedu old dmrlbe: 

(a) Indl•Mdons ab a the t opm r 
whid• identfy fallum or mlffuno 
tioning of th comnputr syam.  

(bl Nemry udonM be prfomnid 
by thM opeor if the compur fails 
or mhmunodom.  

b. DATA POINT INDICES 
(1) The pecflhe codM, or iaddrm, by which 

da dipys can be called up by an 
opWtor ould be crom indmed by: 
(a) Alphm-nunrio or nunri caod 

(b) Progum rmm 
(cd Sym/whbeysm identificatImon 
(d) Funedonl group idrtktitcdon.  

(2) Cron4ndims muid be mailable in the 
control room in hwd-copy form m a 
minimum.

APPENDIX A 

PROCESS COMPUTERS 7.0 
COMPUTER ACCESS 7,1 

COMPULIANCE CHECKLIST 
N/A Yo NI fstm.n- mIM 

- - -
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,ILUPZDI1 A

~~CcOMPUTERS 7.0 
CArrOOS RAY TUBS (CR7) OIWLAYS 7.2 

cOMPUaI CHI 2EUST

7.2. Off QtNAY C24ARACTEWMIC 
in don mhjofty of pram cmpws.r rom syam n or 
morn CRT dim"y (vldw dhIrM c wpdi 8 

'm*-' kmrtm beiýwem -s iut aimd 
conwa room apurwur. (fth othw inrfue Is de 
planu rmmit o Secdon 7.3, It hs. U!uuo~e 
hsworm tm tie chumoWaar of fte dkp*u 
doLa prmm too uwr of mmnpuu aunp = m 
a im. The q8Ity of fte dIbIUYvd - mu 
be w uo twiti amotruW 

a.REMAO ILI1Y-AIkhftauflic wod gmpf 
duwum mould be .dIY nrdle by tie 
op-seur undur all =10u momn lnght 

b.. REFLECTIM GLARE -CR7 mi nim did 
be Wamlled to mlh dmlz or dkiunem rafflead 
ow ut nor =a opml viewl ulgm.

7-16
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APPEDIX A 

PROCESS COMPUTRS 7.0 
CATHOOS RAY rTUJ (CUT) DISPLAYS 7.2 

COMPLIANCE CHECKLIST

V2.7.1 CRT DWPLAY CHARACT»RISTICS (Cant'dI 

C. GEOMETRIC DISTORTION-The cumuMidw 
effea of all Pgmu riP dimsorAn Iould not 
dimplm any point wihin the v-ismb am of 
the m n from it corCm paitmo by mor 
han mm of pimis higmht.  

d. R3UIUTlON-D•~Iminion of fine dai 
is a function of tMe umbw rof an ns or 
addremble poin (ruakrtion dewn") par 
unit knt.L 
(1) CRTs for dlayinv sdimplie hlpowummf 

mt dould iw a minimum of 20 rm
kutan dlamen pr inLh.  

(2) CR'« for dhpWng compI smbols aud 
grphis demil dould hmw a minimum of 
100 ruoktlon ,amens Spr inch.  

(3) Comple ymbols which mum be die
tinguihd from otewr compim A 
diould hwe a minimum of 10 rmokton 
ieemens for te boqm dimenwlon of 
the ymboL 

e. REENERATIOIN RATE-The regrnmeon 
rmw for a paricular CRT dhplay dumld b 
abowe e crial fr~aquny at fion so tham 
t •e occumrrn of dimurbing flifsr is not 
pa-poible.

SA I NS

7.17
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A1IUM= 

PROCM COMPUTIRS 7.0 
CATHODE RAY TUSI (CRT) WIWLAYS 7.2

CRT OWILAY cHARACTEIS~Ic (ConWd) 
wRT OIWIAY cONTWOL 
(1) ý Pwimad u hibuimk (bripumI.  

-ora aid awia iam be soadbue 
by to coin oI ram agomr.  

(2) Adomnmit cavuls shuad cmnfm w 
Vm 800pdu OPuld ilkum in Sued.. 4.0 
Comwuls ui Seudon 6.0 -Canm*l 
okpmy I nuopudnI

COMPUMAc CHMcKUST 
WA Yu Me 09m~U

7.18

7.2.1 
f.



APPENDIX A

PROCESS COMPUTERS 7.0 
CATHODE RAY TUBE (CRT) DISPLAYS 7.2 

GUIDELINE COMPLIANCE CHECKLIST 
N/A Ye HemN 

7.=2 SYMBOLS AND CHARACTERS 
Th dim onal factos of dan displyed on a CRT 
take on plre r signflfcma beIM of t• mov* 
ment of oper•to from e bmnchboard position 
to another in a con rol om. Dilmne from thw 
opew or tow Smen Is, timefoa, walble. and 
mnust be taken ibnto account during control room 
layrut (in genera) and CRT design (in rwticular).  
As an operatos d nce from te CRT incramB 
te perceived dimensiomns of CRT dwncWrs, 

-ymbol,. pcing, 1e9 de1Case propo"rtm " ta ly 
beaumm of of a reductdon of Ve wi mal angle" (m 
Exhibit 7-7). This is oe vertical angle sbmnded 
t te eye by a viewed oblet, symbo. or charactwr, 

usually oepraed in minuts of are. For visual 
gim l than 600 minutesm this laion hi. is 

dowe by: (57.3 (80) L 

where "L" is meund perpedicular the line of 
sight. Under optimum conditiom (ilumination, 
conlt. ec.) the human eye can identify chamcercm 
of the alphabet at viual angle of 5 minutes of ar 
(defining 20:20 vision). Since prMntions on CRT1 
disap'ys in an operational enironment do not 
approac the optimum conditions of vision tuting, 
this lower level must be inmcesd.  

VISUAL ANGLE Wa) 

LENGTH (U L 

SDISTANCE () 

Exhibit 7.7. ViWml ngle a a fuwdon of

7.19
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APPEDIZT A

PROCs coMPUTERS 

CATHODE RAY TUSS (CRT) DISPLAYS
7.0 
72

7.2.2 SYMBOLS AND CHARACTRS (Contd) 

a SYMBOL SIZl-WMmn a diMyed symbo of 
aemplm dp is wo be dikdnguWmd frtm 
amodr synmbo dihe tM Is alsto omonim, the 
vial ngle of e symbol should asbmnd not 
lga nm 20 minum of am t h o nwquid 
viewing disunm 

b. ALPHANUMIRIC CHARACTR SIZ 

(1) The hught of alphe.nunwm e chactn 
should hwe a visai ngle of not Im than 
12 minus of arem athe ruird viewing 

(2) Alphtenumrmwrchrairunhould be uppr 
ammletls.r 

a. CHARACTER WITHiTO4-HEIGHT RATIO
The widdmihaight, mdo for alphwa.numer 
dshouid be bwn 3:5 and 1:1.  

d. . . ROK.WIOTH.TO.CHARACTER4-EIGHT 
RATIO StlA oidt< raMi. rado 
should be btwm n 1:5 and 1:10.  

L. GRAPHICS-A Waphie line ill appm on
tinuod u if Me pmden ibem en adIdrmAble 
poin, or ruoludon elmenum Is Il than one 
minun of a. To provide the ilmlion of 
continuity, raphi lin should conain a 
minimum of 50 reaolution diamns per inch.  

f. CHARACTER AND SYMBOL SEPARATION 
(1) Hortzonal m io-p in bmetw chtmcmn 

or symbols sould be ambewn 10% and 
56% of chmrwam or symbol height.  

(2) Sparudtan should be not I than 25% of 
ch.au r or ymbol height when any of 
the following dgraded conditions exisa: 

(a) When chwrar or symbol width Is 
lm than 85% of height; 

(bl When charactr or symbol luminmic 
is lm than 12 ftL.; 

(c) When luminance conrast is lm than 
aI1•.

COMPUANCE CHECKXLST 
Ik Ye sN I me.mmm 

-I

~1" " 
u 

t ! ! , '
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PROCESS COMPUTERS 
CATHOOD RAY TUBE (CRT) DISPLAYS'

7.2.2 SYMSOLS AND CHARACTERS (Cont'd) 

f. CHARACTER AND SYMOL SEPARATION 
(Contd) 

(d) When CRT min Iodon b gm ur 
tmn 3a to w m left or ight of t 
opi sao iginshad Iismof lifht 

(e. Whlnm t viui angle wa nded by 
nibol hilt Ihule than 18 mikm 

of'e; 
(ft When te vi•ul gb wibundd by 

Schmar hdight is s than 12 
mimnu of m 

9. CHARACTER STYLE (FONT) 

(1) SiORpl dwcar faens dwou be umd, 
with no rit, vable suck. w 

(2) hen dotmftxcharmw ud, 7x9 
dotinm dwi be uamd in profnom 
Iw S7 dot-nsrl.  

(3) Chwrcr ayl wich Limoln/Mhit or 
Lrey should be und.

COMPLIANCE CHECKLIST 
MIA Yeo Me -
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PROC cOMPUTIRS 7.0 
CATHOOS RAY TlUBE (CRT) WIWLAYS *7.2 

GUIDELINE CON LAfd CHECLIST 

WA Yu Me r~tMbuin ý 
7.Z32 OPIRATOR4OIWLAY RELA1OUH 

The use of CRT dkmlay In power Plant cmin 
rom iw gumdy fails In Urn uipui (a) ft 
CR1T is mowied in a dul4vleosmi R-SWhichdth 
opomw is umd: Mb tom CRT Is maundw in a 
weia p"na @booe a ba cbsr ard.i wihth e 041810 

-win am law fiesdan of movmnWn t fti 
work sardn; (d) thme CRT is mountd an a 80d4 
or puhitp- on a dadimpo. with owns a@PabilY fo 
roultin or moving it towift thme neesd, of a vuiuety 
of usmi The gaidama In V*i tumo'n '- dodo YAtM 
tho. faawru which sould be cmnadidud rg110011 
of typ of 4uulsadadn. as well u the pw -- eur.  
whichers~f du Fu an tie type f Inmltdon and 
toe ninrn of the phyded relationship between CR? 

a.VI EWING OISFANCI - VIfewing; dhMMe 
shuld be reel ;han 18 Itin _________ 

b. VIEWING ANGLE - The minimumna a4@ 
bst-, n the - une a acmu Ihnqki~t 
I LOM a measurd fom the apdeuW's ItonIs 
work puda . and thme Plane of the dimlaY.  
urean shoud be 450 or gum in e~iu the 

74 an 7-10. ________ 

c. SCREEN LOCATION, SEATID OPEIRATORS 
(1) CRT' dimlayl whichmpr rhah fnquu or 

wcontiuou mnwhrlg or which may dim.  
play imaorm Ne.g. salm) inftmeaton.  
should be -M- . within fte folwing 
11.1. a maeatd from ?ft normina 
opereur work smdon (ses Exhibit 6.7-4): 
(a) Horizontl 11mhs-Not more tha 

350 to the left or right of the 

horiznu LO~tS. u LS 
(b) VerdticImiu-Not more emn 20P 

above and 400 below thme o 

7-22
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PROCESS COMPUTERS 7.0 

CATHODE RAY TUBE (CRT) DISPLAYS 7.2

ACTUAL 
LOs

Uhbt 74. Minimum CRT vi•rhing a*e 0(wn 
only for vordo &VW.

7-23
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MO1RZCNTAL.  
Woni

abi7h1. C~4T a~en Ilosn IlmnI-eemd oaor.  
-epee agauddipae
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PROCESSCOMPUTERS 
CATHODE RAY TUBE (CRT) DISPLAYS

VIERTICAL UWI'

HORIZONTAL Uir1I

u'u&WA AMu~

bblat 7.10. CR1T mm. ftuns mn IN u-'.mw opwuur. binreqamnv imenitm diwiwvL

, 7.25
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PROCSS CCMPUTRS 7.0 
CATHODE RAY TUBE (CRTl DISPLAYS 7.2

7. OPMRATOR-MtSPLAY RELATIONSHIPS 
(Coand) 

c. W EN LOCATION, SIATED OPERATORS 
(Con'd) 
(2) CRT dIplay which do not r•qui 

fauint or continuus mmndring, and 
which will not dilay fimprun (.g.  
ainm) forntedaon. should I ltea d 
whhin ** following imita (a meiaurd 
from norl opmsom work m mio 
which permit full optor h~d leye 
romudon-ms Exhibit . 7-10): 

(a) Hor1tfal Iimhi-Nat more mhn 
9S a Uio Ite or right of trn 
op.mr nr's aightead LOS.  

(b) Vwrdl limia-Not mar than 70° 
abo mnd 900 below th- o-atos 

d. SCIREN LOCATION, STANIING 
OPERATORS 
(1) CRT dilalm which require frequin or 

con*nuou manhoring, or which may dis
play imporant (e.. alrIm) Information.  
mould be loomud within dr following 

lmimn u mmured from tUf normal 
opm arworik -adon: 

(a) Norlanfl lmia-Nat more Uan 
3 0 a t r left or right of the 
oper.'s swight- m ad LOS.  

(b) Vrdcal Inimi-Not more thn 350 
oboe and 25° below the opeors 
hortonUa LOS.

C1M•PLUANCE CHICKLIST 

-
I
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PROCESS COMPUTERS 

CATHODE RAY TUBi (CRT) DISPLAYS

7.2.3 OPIRATOR-OIPtLAY RELATIONSHIPS 
(Con'd) 

d. SCRISE LOCATION. STANDING 
OPERATORS (Cent'd) 
(2) CRT dim~pay which do not mrine 

freqmnt or coinuous moni"ring, and 
which will not diply imporant e64., 
alenm) infonnrmda should be ktomd 
within tVe following anits ( memiued 
from noimel oputor work mtaim 
which permit full operator head and eye 
roedonl i 

(a) Horizonal limt-Not mor then 
9o0 W to left or right of nhe 
op-raor's s -night LOS. .  

(b) Vertia l mitu-Not more than 880 
abmt and 90 below the operator's 

ShorIonal oS.  

e. MOUNTING IN CONSOLES-When CRTs am 
permenndy mounted in contmle, te conule 
configuWrdn, dnnsiomns and type of urs 
(wmc a semad. slmtmnd, or sanding) 1affas 
fth CTr/opermor ibnrfa•M Conla in which 

CRTs me inselled d~ould conform to te 
guidelines of Section 1.2.  

f. VISIBILITY OF DATA-All dat nd mesges 
on Ie CRT cren hould be within tie 
unoaboucud view of a operator at the normal 
work smon.

CCOPUANCE CMHCKUST 
WA YnMe 

-
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* ~~cc= cowpuTIRu 7.0 

CATMOOG RAY TUG1 (CRT) DISPAYS 7.2 

* GUISLU4SMPUANCU 0ICKLIST 

7.2.4 DATA PR hh1NTAOW0N 
Via Ae 

The fanoK uud In p MuInidiie to ap Coo Iswu 
an Wnpagrot In=u in pmn-.it9 rwdINg aid 

uiewe uRnu I i wMWn u am r&a.ath* 

* ~ ~ a IAAIUTY OP DATA 
(1) Data should be presened~ to the 

operator in a readily usable for
* ~mat. (There should be vA require- 

"M fair tzaaaysing, coupting.  
Interpolatding, or mietaLly trans
Lacing disnlayed data Into ocher 
units or awmaricaL bases -)- 

b. ILLUMTATIOtdS- Ilksiwofl dhould be 

und whoner polbbien wgpplnuei or 

a.CHARACrI1R OR"UINGI_ ______ 
(1) When 5 or morn d~u uidor nontuut 

a~pheuapn e dI~luye. mid no 
mwdi(L.,populido umowpsd) 
-"aa mds -wm *wsM 

be Waumd Iniblacksof 3 to4 do iKW 

(23 Gmas dmjd be apsruudWa mni-~ 
min of I Wank diff' wsPa. i 

d. "ANTUIANCI OF OROSRING-CoIwinfU 
In a d flidd *=ldbe dkphi*db@ inIk 

-rd (LO CO itaoafl. _ _ _ _ 

L. PRUSINTATIONS OF IDDIPMCAL DATA 

(1) Within the Limits of a. (1) above, 
identica.& data in dWffrirP~e
sentatlofla should be displayed in 
a consistent, scandasrdzedd uaer.

7-28
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PROCESS COMPUTERS 

CATHODE RAY TUBE (CRT) DISPLAYS

7.  
f.

I DATA PRESENTATION FORMAT (Contd) 
MENU DESINGATORS
(1) Number dshould be uOd a deigWnmo 

when 11dng seleh be ImW 
(2) Numerlcl dm wM dshould man with 

the numter "1" (not aro).

(3) If the u of numbers dgnieonm 
would cret confusian becausi of other 
numbrs which make up the ~im t be 
designad, alphbedo chractrs should 
be us@.  

(4) When used. iptablc dignatrs idhould 
sat with the laer "A." 

g. LISTS 
(1) Lit should tobe ve lly digned and 

lefueited.  
(2) Indemioadn should to used for sib

laedliesionL.  
h. TABLES AND GRAPHS-GuantIitlav dem 

which must be emned and compad should 
be prMnesnd in dither tbular or graphic form.  

i. HYPHENATION-The use of hyphadonkm 
should be minimized.  

j. ALIGNMENT 
(1) When pruned in tabular form, dphtw 

numeric dat should bo eftjuagdfld.  

(2) When premnud in tabular form, numeric 
dar Mould be rightijusfled whh decdmal 
poinm alined.  

k. PERIOOS-Priods Should be placid afur 
lum slction deflnamors and it tVf end of 
a Wsnunr.

COMPIANCE CHECKIST 
NIA Y Noe NsiB CamIs

111-
- I - d. - s 

-I
-J ______ 

. - U 

H__
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PROCSs COMPUTIRS 7.0 
CATMOOD RAY TUBE (CRT) DISPLAYS 7.2

7.2.4 DATA PRIMSNTATION FORMAT (Contd) 

1. STANOARDIZSD FIL.S-The fallowing 
minidm ed field dould be ud: 
(1) Telephomne Numer. (914)558-1212 
(2) Thm: HHMM:SS, HH:MM, MM:SS:(.S) 

(3) Dat.: MM:00:YY.  
ma. DATA GROUP LASSLING 

(1) Iach individul doaa goup or mnml 
=ould hwe a diMptive tide.  

. * ..  

n. LAMEL PLACIMENT-LaUb should be 
lamd in a conmmnt mmnmr tw r above or 

So to left of the dma groupm moin they 

o. LABL ORIENTATION-Labili hould be 
oritend horlmonally.  

p. LA L HIGHUIGHTING 

(1) Labs hoMuld be hiightd d or othdwle 
uminosusad fauilia opewumr sming 

. and romogion.  
(The chnique umcd to highlight latm 
should be sally dedngliueud from that 
und to highlight iergpmy or cratial 

q. OPTION LABILS-When prnting a IHt of 
op Mor option, the labd should rflat the 
question or choie being pond to the operator.

COMPULIANC CHECXUSLT 
WA Y 1s Nf 

I ____ 

1 I
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PROCESS COMPUTERS 
CATHODE RAY TUBE (CRT) DISPLAYS

7.0 
7.2

COMPLIANCE CHECKUST

7.2. SCREEN LAYOUT AND STRUCTURING 

Scren lyouts and saucuring of dam pmrantd 
on CRTs dmould minimiz opamor manning nd 
reading requirmentsa, and minimine the probability 
of opsar ewror.  
a. ORGANIZATION OF DATA 

(1) Diplayd dm should be orgmied in a 
Ibowi, consla moamer.  
Diplayed data should refltot mo 
obvious nd inherent quality of the dam 
groups (e.g., hierarchial, quntial. or 
mimic relationship).  

b. LOCATION OF DATA GROUPS- Physical 
location of specific dam groups (e.g. alarms, 
menus) on the creen hould be consdtant.  

c. DEMARCATION OF -DATA SUBOROUPS
OrgniaMtion and eparation of information 
ubgroup should be madte apparent the 
opnras through the use of blank spcems, lines, 
or ons other form of visible demarcation.  

d. *USE FREQUENCY RANKING-Lsts of 
options hould be organized according t the 
prob~bility of slection for each Item, with 
high probability Itams prented fim.  

e. ALPHA-NUMERIC RANKING-Non-option 
rtan of ual-probability options ould be 

preend In alphabetical or numerial oder.  

f. SEPARATION OF PARAGRAPS-Praph 
In continuous text should be parated by at 
leat one blank line.  

g. SELECTION DESIGNATORS-Selection desig
nmars in menus mould be epated from text 
descriptors by at lest one blank mspc.

I,___ 
~ I 

KnI________ 
ii
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pROCms COMPUTERS 
CATHO0S RAY TUBS (CRT) DISPLAYS

7.2.M SCREEN LAYOUT AND STRUCTURING 
(Con'd) 

h. PAOG DISOGNATION-When dm anr con
aind on multiple pges, each page hould 

dipiay bath pap numer and l number of 

i CONTINUOUS NUMBERING-Itmmconaid 
In a numbend lIt and decrmibd on "contnue" 
pgs should bi numabered remdve the fir 
mnu•mr on t first pge of the Iis.  

j. PLACMNT OP INSTRUCTIONS-When 
diredos to the oprar acompany a list 
of optdao, smch direcdons mould precede 
prefnudon of the IiB.  

k. URGINT MESSAGES 
(1) Urgent meiags rnuiring immedhle 

opwmr rmpoa shaiuld be highlighud 
I msa the operuwr's Antion.  

(2) UrgnM m6mg0 4 ould always be da, 
played in dthe sm location.  

1. UW OF CURSOR-In syms in which 
uleton is made by un of a curor, forNat 

shiould be organiuad to minimize postioning 
movemnts of the cwuor.  

m. SCREEN LOAOING-The amount of infer
mnion-bering ~etd mcren are sould 
not neMed 25% of the tl sicreen arm. This 
doa not nclude dmnwarcion lin used to 
mpermm group of dua.

COMPIUAfCE CHICXUST 

WIA Yu Ne temmm 

i !
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PROCESS COMPUTERS 7.0 

CATHODE RAY TUBES (CRT) DISPLAYS 7.2 

COMPt.IANCE CHECKLIST 
NWA Y IM Nfo o len 

7.25 SCREEN LAYOUT AND STRUCTURING 
(Cwn'd) 

n. TREND PLOT SCALES-CRT dispyed UWnd 
plot e dmaould be commi-It with 
intended funudtiom u of the dan. (For 

mple the moning of nutron flux at 
rtactr tip may he a vable smle of 0% 
w 100% of the dign value nd a tikm le 
rewoltion of meondi. However, pt-trip 
monitoring may hwe a vuwiabe sm of 0% w 
10% with a time mle= remoution of minutm 
Finally, opwetonal log data of nutrn flux 
may hve a time se roolution of hous I

7-33
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PROCEas COMPUTERS 7.0 
CATHODO RAY TUBS (CRT) ODIPLAYS * 7.2 

cOMPlUANc cIeCXST 
I lAl . I .. I • I

QUO1IINI

7.2. MESSAaES 
Me m ame of 3 type• 
* Prompt. Used to provide dircions to the 
opwor for iniddg and/or comnpleng an 

•cdon involving the ompur sym.  
* Isror mempm. Used to inform the oprtor of 

inwlid or incomR ipum to teu Tyamn.  
* PFdbeck. Used to indics to te operator 

the Mn- of thd computer mytm aid/or th 
conmuoled/monitorMd wynm, falowing mn opr
mr Input or acdon.  

MeMag iould conform to the following guidlins: 
& MSSAGES, GENERAL 

(1) Meams should be coanc.  
(2) Mem hould provide the operar wih 

the informndon neary to compiem a 
pc ifiu adon or dedslaion munum.  

b. MESSAGQ CONTENT-infomadon conained 
in memgu should be necamry, comiplet, and 
radily usable.  

c. USX OF PROMPTS-Prompa should be 
displaed whenever t operator may need 
direclons or guidance to innite or complee 
an acdon or quunce of acdona 

d. CONTENT OP PROMPTS-Pompn= should 
conain cler and seclfe ce and inm~ucdons 
which are levat to the udon to be akn.  

e. PROMPT INFORMATION SQUIENCI-Oirec• 
tionm should be placed in the iequenc to be 
iad by the operoir.  

f. JSE OF ERROR MESSAGES-Wheneer an 
operator error or invelld input is decuad, an 
error memg should be displayed.

_i-I_______ 
I 

| 

II
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PROCESS COMPUTERS 7.0 
CATHOOD RAY TUBE (CRT) DISPLAYS 7.2

7.2. MISSAgBS (Com'd) 
g. ERROR CORRECTION GUIDANCI-En•or 

mwM dAould onCain nmauedonm w the 
opaTwr rgUin rqui*d cormwdm c dn.  

h. ERROR CORRNCTION EASE-CopilWy 
aould be provided for ope uor w-cdon of 

bIdividuM errs whdouft sffted adiuat 
valid enmms.  

L SYSTIM STATUS FEEDBACK MESSAGES
Fuedbeck mesu I-hould be provide the 
opemior w indim hmang in the sma of 
yfmrn -edonng.  

. SELECTION PFEDUACK-Whn a diplayed 
msmg or damo n b icmad u an option or 
input aw t systm.the bect nm Mould be 
highiitnmd. or oteMiwis poitively dentified.  
to indiam aknowsedgmnt by fhe syem.  

k. DELAY FIPDBACK-When sysn fwuc
tioning requs he operwtr mnd.-by, 
such a wh*en the compu=er s msrching for 
requested da, periodic feedback hould be 
provied te oprtwr w indimw normsi 

yimm opration and . e rumn ftor e diyv.  

L ACTIVITY COMPLETION FEEDBACK--When 
a pra.em or *quwl is compmlmed by the 
rsyum, postiv ndiemion should be pr Mned 

Sthe operator conrning te outcome of the 
prom n and nrquiomnw for alub•qum 
opwe r maomn.

COMPLIANCE CHECKUST 
WA Yes Ne 

S I__ 

I
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PROCESS COMPUTERS 7.0 
CATHODE RAY TUBE (CRT) DISPLAYS 7.2 

GUMELINK OPIM HCLS 

7M27 GRAPHIC COOING AND HIGHLIGHTING 
The sest of the uinalogy maclad with CRT 
1dlluye Is consmildy dcmanon with noaw 9 phim 
&W higIgI~dInkm medadex based an bfth sfmere 
wil hentwer caainptim frnquently bd" ng h.~ 

duned. Prom npuu CRT displays which utflizu 
ftm uchniqms can Wroid v*MMule mnhum e 
of dlayed inkornedon, ad support ivipve 
obmiarm 8=01idn n und'dugori~ae 
-. L Uapilded or umumurmy use of sich uch
-ius a dkwm uuc obumvre ate cmnfusion 

and indum emros. The prindoml Om follow eam 
purposely ganra in order to proids fiudb~ilty 
to -G 00oMG deigner ianad promou cadve 
upflodon of Useful acm of Idia Uchnology.  

& US OP HIGHLIGHTmNG-HMgilghlaIM should 
be used Uo 'an doe aperums umndan 
to my dimleved dmu lam or min which 
Is kpormm to duhl amIrldng at action 

b. CONSISTEM APPROACH 
(1) MOWhigling Metho which have inftor..  

don value -r ther atundon-getdng 
quality should have the mmn mmini in 

(2) -iihi -sx mcm r 

anwqWy candidona shou not am bp 
used In smaclaen with nomm caxdndfLou._________ 

c. CONTRAST ENHANCWERNT-Whon cotasti 

sity 1e1) Is und for h ighftdag. not mome 
tma Two (0mreferale) or three (maknmum) 
brighims levels shoul be uud In a singl 
plemmamiion. L 
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PRO'-SS COMPUTRS 

CAHOODE RAY TUBE (CRT) DISPLAYS

7.2.7 GRAPHIC CODING AND HIGHLIGHTING 
(Contd) 

d. FLUCKER OR BUNKING-Blinking of a 
wmbol or mieg (e.g., ON-OFP or &ew.  
nting hig-ow brighmlu for purpom of 
highlighdng hould be rme ed for mnrgemny 
conidom ons darm iw duwadons nuring 
kmediss operaor acton.  

e. BINK RATES 
(1) When blinking is used for highlightirg a 

maximum of 2 blink mM should be uind.  

(2) When asingle -rm is ud, tt r 
should approxkime 2-3 "blinks" per 
acond with a minimum of 50 mns "on" 
tine bea n bglnkL.  

(3) When 2 blink rm am used. th faet blink 
should appimarin- 4 pwe moand nd tme 
dow blink should approximmt 1 per 

(4) When 2 blink ram am usd, the "oeoff 
rato should approxiwme 50%L 

(5) When 2 blink rms ae uud, the higher 
rum should apply t the mott critical 
infonemaon.  

f. INVERSE VIDEO-lmag rewrl (e.g. dark 
characm s on a light beckground) should be 
usd primarily for highlighting %n denm data 
fields, uch as word or phrm in a psmnpmph 
of t, or a at of ch s in a tibe of dela 

g. USE OF GRAPHIC CODING-Graphic coding 
methods (e.g, symbols, boxe, underlines, 
color) mhould be uid to prmmnt sndard 
qualitdve informdion to the opermor or to 
drw the operator's attnton to a pwrticla 
portion of te display.

COMPUANCE CHECKLIST 

- Y-a U 

I 

9i 

, _____ _____________
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PROCSS COMPUTURS 7.0 
CATHOOD RAY TUBE (CRT) OISPLAYS 6.7.2

7.2.7 GRAPHIC CODING AND HIGHLIGHTING 
(Caond) 

h. GRAPHIC COOD CONSISTENCY - Grhi 
cod. used umpaly or in carobidan, 
ihould hnetamne memning in all applic•ml.  

1. QGOMITRIC SHAPS COOING- Does 
che geometrc shape coding confom 
to specific plant scandad? 

j. NUMSIR OF SYMBOLS 
(1) The number of bde syn•mbois ud far 

codng should be kept nll.  
(2) The uppr limit under opdmum display 

condMiton should be 20.  
(3) The upp limit under advse dsplay 

condtms shomuld be 6.  
(4) When need, other highlhing and 

Waphic wchniquw (color, filled vwiE 
unfiled, d ohe "modifls") should be 

tused dbIpiy differnt mae or qualities 
of be• synbol.  

k. USX OP COLOR-The many hum (coloir) and 
maurtinam (lighl tm and darknem) avilale in 
moden CRT display m we virually Imitm.  
Cae must be uiakn to slec th bhe color 
nd to specify l•ir us snch th they will be 

conimnat withi m use of all oter color in 
the conrol room.  

(1) Colonr usd on the CRT to convey infor 
madon should be conmimnt in use and 
miming wihe all oter color codes in me 
conaol room.  

(2) Once colon we assined a specific use or 
meaning, no otmer color should be used 
for the mne purpos.

CCOWAN•U CHSCKLUST 
NWA YUm NMe 

II 

I 

I
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pOUcsscoMPUTERS 7.0 
CATHOODE RAY TUSJ (CRT) CISPLAYS 7.2

7.2.7 GRAPHIC CODING ANDO HIGHLIGHTING 
(Coned) 

1. COLOR MIANINGS-When color is used.  
miening of t colors should. wierw appWicable, 
equaM wih the commonly undermod 
mining of heo colors. The following specific 
memingn for leaed colors hould apply when 
t m colonrs am und in CRT display 

(1) Does the color code used in the 
CRT displays coufom to the CRT 
color sandard for the specific 
plant? 

m. RED-GRUN COMBINATIONS 
(1) Whenever pobl, red and reen colors 

*omuid not be uad in combinadon.  
(Un of wd symnb-lnd'ramcrano a gUrn 
be*kgrnd #huid upecialy be rnid

COMPLIANCE CHSCXUKST 
WA Yu Me ft m0

*
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PROCESS COMPUTERS 7.0 

CATHODE RAY TUBE (CRT) DISPLAYS 7.2

GUIDELINE 

7.2.8 MULTIPLE-PAGE CONSIDERATIONS 
When it is neamry for prm nttmom n encompe 
more the a singl page, or when sriling, pnning, 
end cooming of a ingle pe is Wticipemd. the 
following pri 0ncip0 ppy.  
a. OPERATOR MEMORY 

(1) PaM design nd comnt planini msould 
minimize requiremet for operaor 
memory.  

(2) All d relevant to a specific operor 
entry hould be dimplayed on a ingle 

b. AUDIT TRAIL-When pag am orgBized in 8 

hisrarchicl fahhion. comning a number of 
diffrent pedt through the riws, a visal audh 
UaU of th chotoms aould be aailable uposi 
opmator rei 

c. LOCATION REFERENCES 
(1) When the operaw is rheuird wiol 

or pen on a larg logial frame loadto 
rferenes ould be provided in th 
viweble portion of the frame. (Fo 
eample, when crolling a lilt, only par 
of which is visible t any on time, th 
prent and m lamum location should b 
shown.) 

(2) Sectional coordbinas hould be uu 
when arge schemwti must be pmnd 
megnifed.  

d. OPERATOR CONTROL-The operator Itul 
have some capblity for conutraotig th 

"mount, fonrmt, and complexity of info 
mniton (e., core dumps, progam ouWpu 
error memges) being displayed by the sys

COMPUANCE CH1CKIST 

____-- -___________________

1 

rl 

r 

d.  

Is,.  
m.
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PRO=CI OMPUTRS 

CATHODE RAY TUBA (C~R? OIIPLAYS

7.23 IAULTK"U.AGE CONSCOATIONS 
(Cw'd) 

& OatioN CONSISTENCY-4f ihs mining is 
a wri@be opdan Ila% comma.'winoUd~ioud 
makiui twr phydw rn~mbiuhip w adwr 
lo dwuofl

COMpu*4G CXICKUS? 
WA IYUI MsIfeu~Ii 

1._______
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PROCESS COMPUTERS 
PRINTERS

GUIDELINE COMPLIANCE CHECKLIST 
I MA I V I M.h I IMe**.CMMm

7.3.1 PRINTER CHARACTERISTICS 

In most proces computr sysn, printn compris 
a principal inrface betwen th computr and the 
operator. Primnt am used to provide an hirimal 
record of all parameter monitored by the computer, 
a wall a a reel-time "display," whether or not the 
data an pr•nmeted on CRTa. As uch, the printers 
and the data displayed on them must receive the 
am level of con=ideradon a all other operator

computer interfaceL 

a. PRINTER APPLICATIONS 

(1) Control room printers should pro
vide the capability to record 
alaua data, trend data, and plant 
status data.  

b. DISPLAY COPIES 
(1) Theysarnshould be designed 

to provide hard copy of any pas appearing 
on he CRT at the requcest of the operator.  

(2) If the copy will be printed remote to the 
operator, a print confirmation or denial 
message should be displayed.  

(3) Printer operation should not alter screen 
content.  

c. FORM OF PRINTED INFORMATION-Printed 
inf -. don should be prevented in a directly 
usuole fr.- with minimal requirement for 
decoding, transposing. and inerpolting.  

d. PRINTER SPESD-PrInter used for recording 
trind data, computer larms, and critical staus 
information should have a high-speed printing 
capability of at least 300 lines a minute to 
permit printer output to keep up with computer 
output.

7.43
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PROCESS COMPUTERS 7.0 
PRINTERS 7.3

7.3.1 PRINTER CHARACTERISTICS (Conrd) 

a. PRINTER OPERATION-Paper, ribbon. and 
ink (If usd) *hould be conwu n with the 
following: 
(1) Had-fn*th mne paper diuld be usd 

avoid mnudgid py and gia.  
(2) Th souild be a potive indcation 

of toe rewnning sMpply of rording 

(3) Insmucedom for reloading paper, ribbo, 
ink, sm. tould appear on an inwtedon 
pims mnched Wo toe pritr.  

(4) When te prw is down durring m 
kading, dm and informudon which 
would norm•ily be prinnd mua nat bt 

loft: 

(8) A Ukaup dwie for prinud maerials 
wuld be paroided which require tlxe 

or no opm or amndan and which hs a 
capaity at lea qual the feed sppIv.  

f. PRINT COPY ACCESBILIUTY-The following 
ftau miould be promidd to nhan eopermor 
acci•bility of priind ma Trial: 

(1) ProvIons adoud be mods tha the 
opwnar can alwy read thd mos 
rcently pinld ib.  

(2) Printed mauteral miould hew an adequat 
Connas radto t sMirm =ay opetrn 
ruding.  

fM1 It dhould be poible to annoa thde print 
opy while it ii sill in the machine.  

(4) The rc•uced muar w ould not be 
oboemrd, maked, or odaurwiw hidden 
in a mnner which prmen dlrec. radlng 
of te maurlal.

COMPUANCI CHXECKIST 
IA Yu Me RI.l.eamemmnt 

I 

_II________!I 

I 
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rRO=CUOMPUTRS 
P~rTUR

aUIDELIN 

7=. ALARM MEESAGES 

AWM~ mine. we amimddwe dsiPWMp~n of 
ftm wat of alm.s mgdo -whiih ha. bin 
dhlwda Ii wom w tn ni hik 1,i-md Aous 
awy of NUhAmnmd sam~iwn~ *1.  

a.ALARM RECORD 
(11 Aprke rgsuW bep o kkdfolr.,di 

dim mum@PL 
()AN uuiuncmrulmmsdwul gie r owdud 

b. ALARM UOEW CE-Aiwfl mumps *msa 
be owsudo In ftg 41 1 p of oWlro~uruuiu.  

C. OPERATOR-RawasE PRINTOU-Pro.  
whi~m disuIn behdid aW =prawlr. spo= 
ops w rusiem. Wrinuin by dm ysap 
(4.0 *-IOU stmomU - 0AI .  

d.ALARM IOU4IP1CTMO-AlmI muwme 
disuh be rudfy dW*Vnpah" *am Otto 

L. ALARM OISCRlMV4AT1Ot-AkWIM mp 
*mid prAfti rupi iduidtludig of fte 
nomun of ift darts 

f. COSSET ERMINO.OGY-Womlhlg in 
Wart mumps dwut 
(1) Ourly rum w toe 9pseif ic anwssiir 

Wie aIm bs Uhamlit 
(W) Contsin at low VIft homiedo (Lt., 

wurdbvg p m m of in ft illuithU 
avandnrOtLa 

(3) Novid addio Wanmd ucfidsmd

LI
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ROCs COMPUTMRS 
PRINTERS

GUIKDELIN 

7.3.3 RAP AND TABL REQUIREMENTS 

When pri•w awe usd a reco/pronm abuvr 
dema, or grphic infor dion fatsn smilar o tho 
apliabeto w CR display sou apply.  
&. SHAPt OF FUNCTION-.f dte gwnr twe 

of te ftumncdtion is important in making dAcains, 
a graph ould be usd.  

b. INTERPOLATION-if intrwpoation is neca 
mry, line graphs w e fwa to bar grahs 
and tables.  

c. GRIDS 
(1) Graphs dauld be consrumd o that 

numbered grids we bolder tian un
numMw grids 

(2) If 10.grid invals ae used. the fifth 
intrmediata grid *iould be l bold t•ln 
th numberd grid, but bolder dan te 
unnunmm ,d grids.  

d. TAKLES 
(1) TablIe ould be simple, cond. nd 

readable.  
(2) When able columns are long, numtbers 

diouid be nurtd into groups by 
providing a pac betwnmmn groups of fiv.  

(3) When columns are not eoarad by 
vertical line, the columns should be 
sparaWd by at least 2 carac widcis.

I ,C CHEC 

I' I I s 

N
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8.0 CONTROL-"Ot~i.AY INTEGRATION 

PRO S 

8.1 8ASIC CONTROL-DISPLAY RELATIONSHIPS........................... 8..-1 

8.1.1 SingleConrol andid D p yPir................... ...........******** 

8.1.2 Multip Controri 7 DOislays .......... o ............ . ..... 8-3 

8.2 GROUPS OF CONTROLS AND DISPLAYS.................................. 8-6 

8.2.1 Lociond Anngm ntof ConAro-mDitoly Group ................... 8

8.2= SinglPane rIangwnm ........................................ *******************8-7 

82.3 Conolswd OipolWSin Spram Plwan................***......... 8-11 

8.3 DYNAMIC CONTROL.OISPLAY RSLATIONSHIPS .......................... 8-12 

8.3.1 G n ral Mt Rel onhip ......................... ......... ********** -12 

8.3.2 Contro D pl R do ......................... ............***************** 8 3 

NOTE TO CRDR REVIEWER: REFER TO THE MAIN CONTROL ROOM PANEL 

PHOTOGRAPHS AND PLANT SPECIFIC PANEL DRAWINGS PRIOR TO THE 

SURVEY.



APPENDIX A 

CONTROL-DISPLAY INTEGRATION 8.0 

BASIC CONTROL-DISPLAY POSITION RELATIONSHIPS 8.1 

GUIDELINE COMPLIANCE CHECKLIST 

8.1.1 SINGLE CONTROL AND DISPLAY PAIRS 

Convols and di~hpl which re normally ud to.  
gaiher hould be locad in clo proximity to ch 
oter, but po Itionad and sparmed sufficinuty so 
that the disply is not obwucted during operadon.  

a. PROXIMITY-A viwal diplay that will be 
monitord during control mnipulation houid 
be locatd ufficintly cloe hm an opnm orm 
can read it dclerly and without parallax from a 
normal opatingpou. _pa___ ___ 

b. 08SCURAT10N-Controls and displays sihould 
be located so that display ar not obmBurd K 
during control operation (me Exhibit 8-1). - - ---- l

xhmit 8-1 MidouMd~a of a comwtr mid na 
aobeme ti rum d dhipw.

8-1
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CONTROL-DISPLAY INTEGRATION 8.0 

BASIC CONTROL-OISPLAY POSITION RELATIONSHIPS 8.1

8.1.1 SINGLE CONTROL AND DISPLAY PAIRS 
(ConMd) 

c. ASSOCIATION-Rdlmted coronels and diplay 
hould be sily i-dnted a being amociated.  

Thi amadaton can be lablhW d (or 
enhmmd) by (1) location, (2) abeling, 
(3) oding, (4) duenuation, and (5) con
siancy whh opwraor espec n. The 
followlng relationshipi ould be immedlaely 
appmnt to te operwor.  
(1) Aiodation of displays with controls.  
(2) The directidon of movenent of control and 

display.  
(3) The rum mad Imits of movenent of d•e 

control and display.

COMPLIANCE CHECKLIST 
WA Yes r

-
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CONTROL-DISPLAY INTEGRATION 8.0 

BASIC CONTROLODISPLAY POSITION RELATIONSHIPS 8.1 

GUIDELINE COMPLIANCE CHECKLIST 

6.12 MULTIPLE CONTROLS OR DISPLAYS 

The conro and monitoring of nucr pow r plant 
sysms will occusionalY repre e either mdlt•le 

controls or multiple displays. Control dispay 
retdonhips in multiple mays should be pparnt 
to operator and consm nt with huaman 

a. MULTIPLE CONTROLS, SINGLE DISPLAY
When swar interacting controls am amoclaed 
with a single display, the ray should confo 
to the following conditionsw 

(1) Control sould be mounted below th 
disply. --.-.-..---------

(2) Comrols should be cented on the 
display. 

(3) Controls hmould be grouped in a line or 
matrix. _ 

(4) If not feasible to mount conmto dinectly 
below the display, controls should be 
mounted t th right of the display.  

(5) Where the* is a normnl order of us, 
control should be arranged for us in 
leTt-to-right. top-to-botwm, or other 
natural sequence.  

(6) Where the above techniqus cannot 
apply, or where for other reasom the 
relationships are not readily apparent.  
layout enhancement technique should be 

- employed-spacing, demarcation, color 
shading, inrt paneis, pan relief, and the 
us of mimics. . - I
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APPEDIX A

CONTROL-ISPLAY INTEGRATION 

BASIC CONTROL-OISPLAY POSITION RELATIONSHIPS

J.2 MULTIPLE CONTROLS OR DISPLAYS 
(Coned) 

b. SINGLE CONTROL. MULTIPLE DISPLAYS
When more than one display Is affected by a 
sne control, the array should conform to fe 
following condtion: 
(1) ODiplay hould be located above the 

control 

(2) The control should be placed a neas 
poeible to Oe display, and preferably 
underneath the cenwter of Uhe display 
array.  

(3) Display should be arranged horizontly 
or in a mtrix.  

(4) If it is not fasible to mount displays 
above the control, tey should be 
mounted to me left of te control.  

(5) Where there is a normal order of us, 
displays should read from left-to-right.  
top-to-bottom, or in oer natural 

(6) Where te above techniques cannot 
apply, or where for o•er reasons the 
conrol-display relationship is not clearly 
apparent, layout enhancement techniques 
should be employed.  

(7) Displays should not be obscured during 
control manipulation.

COMPLIANCE CHECKLIST 
NWA Yu Noe edWWm/Commuwm 

--

I L I i
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CONTROL-DISPLAY INTEGRATION 

BASIC CONTROL-DISPLAY POSITION RELATIONSHIPS

8.0

8.1.2 MULTIPLE CONTROLS OR DISPLAYS 
(Cont'd) 

c. DISPLAY SELECTORS-Whem dhplays re 
selectd for viewing using a roa y wleaor 
swith, the followir should apply: 
(1) The contol should mow clockwie 

from OFF (if appropriate) through 
seWngp 1,2, 3.n.  

(2) The control position sequence hould 
conform to the dispay sequence.  

(3) Control position ndictiom ns houd cor
rmpond with display a 

(4) Diplay should red off-cale, not zero.  
when not Mselcd, pMecally if zro 
is a pomible punmter diplayed (m 
Exhibit 8-2).

COMPLIANCE CHECKLIST 
WA I Y NoI 

a * - S

x *it 6-2. DOi play wusand by a rGwy 
Mslee ~ h. DiOlys not 
o-pe trahod md off mse
not ner
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CONTROL-ISPI.AY INTEGRATION 8.0 

GROUPS OF CONTROLS AND DISPLAYS 8.2

GUIDELINK 

8.2.1 LOCATION AND ARRANGEMENT OF 
CONTROL-DIISPLAY GROUPS 

a. FUNCTIONAL INTEGRITY - Multiple con
utls or displays rlmd to It e fticdion 
(e.g. powr, sams, mt) ihould be groupd 

b. SEQUENCE OF USE-Sequnc of ue should 
be a follows: 
(1) Left to right.  
(2) Top to bottom.  
(3) The abo combined (normal reding 

order).

COPLIANCE CHECKLIST 
WA Ye NMe f m

8-6
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CONTROL.OISPLAY INTEGRATION 

GROUPS OF CONTROLS AND DISPLAYS
8.0 
8.2

GUIDELINK COMPUANCE CHECKLIST

8.2.2 SINGLE PANEL ARRANGEMENTS 
Appropre1 *ranm•umnM for convowMhilay ele

onmhip, in order of pferew, we (a) display 
above ech coneol, b) dispas and canml in 
meghld rows, and (a) mut•l-w diplays whih a 
dine row of conmls. Predem should be monlment, 
so that opertor npnmauon are not cop d.  

a. DISPLAY ABOVE EACH CONTROL-The 
prefrred configuradon is a hown by Exhibit 
8-3, with the display above ieach connal. If 
this confwigurdn is use. the following should 
apply: 
(1) Each display should be loaed direcd 

abovn ia mocaod control.  

(2) The disply/cOUe pelts should be 
arranged in rW 

b. CONTROLS AND DISPLAYS IN ROWS-As 
an altrntive dplays may be arrayed In rows 
m te upper porton of a paal, mahed to 
convos aayed in milar rows below, sN 
sown n Exhibit 8-4.  
(1) Each conrol should- oupy the M 

reladv position n the display to which it 
is asliated.  

(2) Controls and displays should hee aor
responding labels.  

c. MULTI-ROW DISPLAYS WITH SINGLE-ROW 
CONTROLS-A Im desired rrangment is 
tat of Exhibit 8-5, in which two or mom 
rows of displays e arrayed abov a single row 
of ontrols 
(1) Diplays should be ordered left o right 

and up to bottom (in normal rMding 
order), and mched to controls ordeed 
left to right.  

(2) Controls and displays should hae cor
responding label.

8-7
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COt4TROL-OISPLAY INTIG3RATION 8.0 

GROUPS OP CONTROLS ANDO DISPLAYS 8.1 
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CONTROL.OISPLAY INTEGRATION 8.0 

GROUPS OP CONTROLS AND DISPLAYS 8.2

CONTOLS

IEchgbk 6-& Mutw. dkohiuw u a uins 
few of colvolls (aweu" uild 
dhmpa coe by numb~r).

B-9
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DUPLAYS
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CONTROL-DISPLAY INTEGRATION 8.0 

GROUPSOF CONTROLS AND DISPLAYS 8.2

8.2.2 SINGLE PANEL ARRANGME'JITS (Cont'd) 
d. CONSISTINT PRACTICS-A nangiemem of 

AmodeMlly dmilar conmtols and diplsays 
ihoud conform wto t sm convention 

throughout tw control room.  
a. CONTROL/DISPLAY PACKAGES-Wien con

trols and relad dislays iwe ambled uing 
modular pelagpd units, te daign of the 
pealag will lmit the location and amrang 
mnt which cm be achievd. In thile c.  
module ould be sldcud and arrangd 
to ahie miaimum conformity with te 
priniples dribed above.

COMY ANCE CHECKLIST 
IWAf Yeu N 

-i

8-10
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CONTROL-DISPLAY INTEGRATION 8.0 

GROUPS OF CONTROLS AND DISPLAYS 8.2

GUIDELINE

8.2.3 CONTROLS AND DISPLAYS IN SEPARATE 
PLANSE 

a. SEPARATED CONTROLS AND DISPLAYS
Where diplays e on upr-tn pens, mey 

iould be on the adJmmt upper 
l from t idr inmodd tom . So 

Exhibt 8-6.  
b. FACING PANELS-In no cae should rnlatd 

controls md diys be lomaud on uper 
pneli tht fmr ch ower.

COMPUANCE CHECXLIST 

N/A Ye Ne -l-auCmmi

Exhibit 8-4. A•ommle wngmna for dispbw nd cemmf on Mgrm pmnes

8-11
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CONTROL-DISPLAY INTEGRATION 

DYNAMIC CONTROL-DISPLAY RELATIONSHIPS

8.0 
8.3

GUIOLINE 

8.3.1 GENERAL MOVEMENT RELATIONSHIPS 

The rumpona of a display to convol mosnenno 
hould be cosm m prdicable, at compatible 

with te opmrnr'i mpecmtaion The following 
prin dpi apply general movment rlationships.  
a. ROTARY CONTROLS-Rotary contraeshould 

tumrndalowisecus e in cres in pwamew 
valu. Theaocld display moemntU should 
bem afollows: 

(1) Linear sca, up or the right.  

(2) 01gItalditlays incrinl in value.  

(3) String of indicator lights, botmto-op 
Sor left-.uright 

(4) Ciular mwr poinrm, clockwlm.  

b. LINEAR CONTROLS-LUnr controls should 
move up or o the riqht caume m incresse 
in prtmeur value. The mociad display 
relationship shiould be: 

(1) Unr scale, up or to t rght.  

(2) Digtal display incrwmin in value.  

(3) String of indicaor lig, bottomnto-op 
or left-ur"ight.  

c. DISPLAY RESPONSE TIME LAG-In some 
cases tere will be a time lag between the 
acajion of a control and the rwulting chang 
in sysom condition. That condition should be 
reflected by dimplays in real time.  

(1) There should be no time tag between 
systeum condition change ad display 
indication.  

(2) When thre is a time lg between control 
acmotion and ultimate systm ste, ther 
should be an immediate feedback indi
cation of the process and direcdon of 
prameter change.

COMPUANC• CHECKLIST
WIA Y.es me i8

-I-I______ 

1 _____________
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CONTROL-OISPLAY INTEGRATION 8.0 

DYNAMIC CONTROL-.OISPLAY RELATIONSHIPS 8.3 

GUIDELINE COMPLIANCE CHCKLIST 

8.32 CONTROL.DISPLAY RATIO 

ComnludIplaiy miro should not be a acomideraon 
in Wlua&dn cantroIWpay rmlationihip ConWol* 

display rado will be detrmined by te p-erm 
requirmentu for preciion of contols and displayL.  

a. CONTROLS-Coaro ishould provide a ~sp 
bility to f the PO Pter conmolled 
"edly, with the rquird level of preciion.  

They sould be effucave in afflcltm tinr, 
under pectd dynamic conditions, and 
within the limitu of manual duwiartty, 
coordineion,a nd naction timL 

b. DISPLAYS-Diplays should Provide a ca 
bility to distinpih significant I-els of ti 
iymm pernemr contoolld. _ 

c. EXCESS PRECISION - Both diplays nd 

conmois sould hwe a precision which don 
not greaily exced that rquired. __ __ 

d. FEEDBACK - Fdback from the displaey I 
should beto appent for any deliberateUn move 
mint of a con"ol.

8-13
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9.0 PANEL LAYOUT 

9.1 GENERALPANEL LAYOUT..........................................9-1 
9.1.1 AigningPCon ................................... **************.......... 9-1 

9.1.2 Effuetiw Pndl layout...................................**************9-2 
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APPENDIX A

PANEL LAYOUT 9.0 

GENERAL PANEL LAYOUT 9.1 

COMPLIANCE C4HCKLIST InIAY~ b$IiU iUGUIDELINE

9.1.1 ASSIGNING PANEL CONTENTS 

ConMtrols d displays d ld be placed in thie 
conae room at ltosons which promo efficient 
procedure, fe opRtion, and maximum operor 
awenWW of te currnt symv condition. Ther 
a three -gmI meMods or achievin tis con
ditin. They am: (a) glouing by *k sequnce, 
(b) groupim by "ymm funtien, and (c) grouping 
by kmporncM aid freuncy of ue.  

a. GROUPING BY TASK SEQUENCE-Controts 
ad displays cud be udaigd to work 
sations m w minsItm operaor nwmovent.  
To thae tMm preicml. thi ignmet dould 
conidw both norma and mrgncy pro
Cdasm. It douM be pmai to purform all 
frnqueny a-curTln 0 mpie t eks, ld mn 
mntive eIergVency tim, with a mininum of 

hum movement from pa-i pmt .  

b. GROUPING BY SYSTEM FUNCTION-Within 
the cowy nt of grouping by ta*k amuIm.  
convols and dplaym dhould be amimed to 
panels in functional grouPS mratd to ywnam 
structure. This groupin should promom ea 
undmtanding of th relationship bea-t n 
controls and Wywn, and mould aist graphic 
or pictorial display of symm relationshps.  

c. GROUPING BY IMPORTANCE AND FRE.  

QUENCY OF USE-Within the constraints of 
grouping by tak qMuMne and by svyWn 
function. contro and displays should be 
amiged to pMls dependig on their impor
tane and frqency of use. Controls or 
displayi which ar nithr important to plant 
safety nor frequently used should be insl•led 
in econdary panel locatons.

.~ ~.  

I I 

I ~ 
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PANEL LAYOUT 9.0 
GENERAL PANEL LAYOUT 9.1 

GUIDELINE COMPLIANCE CHECKLIST 

9.1.2 EFFECTIVE PANEL LAYOUT 
e location of contro and displays within a single 

pa sdmiuld make the mot effeive um of tMe 
piewing and manu manipuladve am The allt
cion of pml pomitios hould fmiru nware fie 
intagrit of arrungemnt or gouping by ssVm' 
functin and tk sequence. Within thor con
saints, consideration should be given to thde 
following fctors: (a) ie frequency with which 
controls and displays re used; (b) the significance 
of controls and displays in nms of their 1po6ible 
use during an amergency; (c) the impormnce of 
controls and displays to ovrall sy n performance; 
and (d) special equirnmn in using a control 
devic or display insument, sch the need for 
accuracy. speed, application of fora, or a particular 
type of movement.  

9-2
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?ANEL LAYOUT 

GENERAL PANEL LAYOUT

GUIELINE COMPUANCI CHECKLIST 
l AIY IN I ROWi I -

9.1.3 ENHANCING RECOGNITION AND 
IDENTIFICATION 

S.eerl enhacment tchniqums we waiable for 
sMng apmt groups of controls and di .ay. Three 
pr tedhniqom for nhncemen we pacin 
demwcrmon an d color dhading. Other scpuble 
techniqu for wOaing part groups of controls 
include the us of inrt pnels and added p-n 
relief.  
a. SPACING - Spacing conism of physically 

parting groups of com wm on a pal 
with enough mce between groups so that the 
boundaries of each group am obvious. Speing 
between groups should be at lest the width of 
a typical control or display in the group 
(m Exhibit 9-1).  

b. DEMARCATION - OwDem ation consit of 
circumscribing functional or selectd groups of 
contros and diplays with a contruang line.

SPACING 

'Ad

ODMARCATION 

^----- --

bExbt 9-1. Ssgadonm of fAmtinal goup by suedng 
am dsmergede
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PANEL LAYOUT 9.0 

GENERAL PANEL LAYOUT 9.1

9.1.3 ENHANCING RECOGNITION AND 
IDENTIFICATION (Con'd) 

c. COLOR SHADING-Color shadin may be 
uud to nhance rcognition of convols, 
dlil:Wys or funcinal roup&. When color 
shading iu mud, colorn should provide adequate 
contrt d hould be con-sismt with other 
color cod ing n the control rm.  

d. EMERGENCY CONTROLS - Oisinctive on
hancment tchnqu should be ued for 
iemnrgncy controls.

COMPIANCE CHECXLIST
I

IW~r~C·nnmWA |YM IeO
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PANEL L.YOUT 9.0 

LAYOUT ARRANGEMENT FACTORS 9.2 

GUIDELINE COMPIANCE CHCKLIST 

|WA |Y NIse 

9.2.1 SEQUENCE. FREQUENCY OF USE. AND 
FUNCTIONAL CONSIDERATIONS 

The laout of penals is a compramim among *a 
numbter of comidmle*atio In SOme inmance variou 

human atrs wincipim wiU conflict, not only with 
each other but also with oawr dein rmermanom 
Beau it is difficul to rm tm conflicdq con
sideratios for inporance, &fnl dcisom mu- t be 
based on cmful emuadon and aound judAgmenL 
This jbsecion deals with the analysis of the 
factors of * nLquence, frequecy of use. and 
function.  
a. SEGUENCE-Conrols and dimlays which we 

ud gogether during a normal mak mequence 
should mbe grouped togethewr.  

(1) Diplays whichm ae obserw d in a smwlfied 
squencea, during ho-etag •nperatmm 
check for all actor coolant loops hould 
be grouped togethr. It is desirable tm 
they be positioned so th they ae 
nomally used in a left-to-right. top-w

bottom, or other natural Mquence. --, 

(2) Controls which we operated in 9eque-.  
u in narmizing a sumn or aliging a 
series of valv for a particuar function.  
should be grouped together. It is desirable 

dma they be positioned so tat the 
are normanlly used in a leftm-right 
toptobottom, or other naturad mequence.  

(3) When thre is a t of related controls and 
dilays. the layout of displays should 
be wamtriCl wih ft controle they 
mOeeMaL



-~~_ - --. --

APPENULA A 

PANEL LAYCUT 9.0 
LAYOUT ARRANGEMENT FACTORS 9.2 

COMPULANCI CHIICXLIST 

9.2.1 SEQUENCE, FREQUENCY OF USE, AND 
FUNCTIONAL CONSIDERATIONS (Contd) 

3. FREQUENCY OF USE-Frumany uad 
conat and diplays iaoud be arranged to 
reduce wch time and minimie twe pouwntal 
for war durlng urn.  
(1) They shauld be newr te center of tUw 

pref-rd vial and manual a __r_ 

2 They duld be poaioned so a to be 
"Mily wdantfild. .  

c. F'NCTIONAL CONSIOERATIONS - Func
donalty relud conols and displys ihould be 
group- d a hr when they mv: 
(1) Usd toguher to perfon aks related to 

a specifc funcdon (e.g., operton of the 
2 idueal heat removal ratmi. -

2) Identical in purpose (e.g., remator coolant
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PANEL LAYOUT 9.0 
LAYOUT ARRANGEMENT FACTORS 9.2

GUIDELINE 

9.2.2 LOGICAL ARRANGEMENT AND LAYOUT 

The arrgant of conols and dhiys lmould 
be ogicl,. but dhould not compromns asowna of 
oprtian or funcadnal inprtty. Log0dl wrmng 
mwnt genoally bmd on operor aipec tonL.  
In gera, opaitr epeUtios will be metwhen 
coinmpnm n hawe left.W-rit or mp.inotom 
arrangm t and wm identified in Iphao e or 
nunmri equnm. For wpi, four ndeatd die
pays in a raw mhuld m bedind A, B, C, 0. or 
1, 2.3, 4; :orrpondingly. my contros nlated do 
dems didays ws uld aim be deigand A, B, C. 0.  
and 1. 2, 3,4. Wel duaignd sywem mimics wiU help 
to dinret md Atify opeaor Mpe atiow.  
a. ORDER AND LAsELING - Components 

should be arrangd lft-toriht and/or topw
bottom. and be identftid in alphabetic or 
nueri smewet.  

b. OTHER EXPECTATIONS- Whm othr 
opertor mpemuton n be identifid,.  
componno hMould be arrangd o mtch thme

COMPUANtC CHMcxLST 
NIA Y .e me Iru

-I S -

~~ ~~~ ,_.~ 1....., -..-- · ·· ·-
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PANEL LAYOUT 9.0 
LAYOUT ARRANG•MINT FACTORS 9.2

QUIODLINE 

9.2.3 LAYOUT CONSISTENCY 
The losMdn and ranom snit of rmcurrinqg fun 
dmd Vuwps mud of individu• componmu of them 
gpup. ihould be diler from pmil t pWa or 
witn a p*n.  
a. REPEATED FUNCTONS- The layout of 

ImW id ul tol or display a Iould obe 
coiunmm ta dl lomadm.  

b. MIRROR-IMAGING - LVaout of rNad 
fuinedom ishould not tbe mirrorimagd.

COMPUANCI CHICKLIST 
if YiN aaeems

9-8
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PANEL LAYCUT 9. 0 

LAYOUT ARRANGEMENT FACTORS 9.2

GUIOELINE 

9.2.4 sTANOARDIZATION 

Whin~ a pramdms ho bun ambildid hin 
warrquflit u~wlm~si of cawola iw*pMy 
UIa: indwd pmeda - did be foibvd urdso 

~ -nm wosi' ooh ad-- -g

a.PANIEL TO PANEL STANOAROIAT1ON 
Sond- d3ian dwmul be wnedneme vows 
uiniw *ancom or - wa amsimmd at 
mw work swmm or unifsand muabeouu 
bylheumeperaeud.  

b. UMULATOR.TOC4t4TROL ROOM STAN 
OAROIZATION-4Sndwtd~izon ihauld be 
malnuined whine skimulm or pra~re 

-aw am und Ude inwim Ute awwi 
-pxdn opimen

COMPUANcI CHICKUST 
_____________ J 

WA YU Me bbmm~Im~ 
- - ~ -I 

I __ 

. - - ______ *1 

rn~
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PANEL LAYOUT 9.0 
SPECIFIC PANEL LAYOUT DESIGN 9.3

GUIDELINE 

9.3.1 SEPARATION OF CONTROLS 
Reoommended minimmn coniil sup tiow n die*.  
twn-s wre how in iExhibit 9-2 md 9-3. In 
momt ce onol room operliom will require 
grar mion. The functdonl reqirmen that 
should be conidwrd am: 
. ACCESS - Control acc should not be im

PadM by my poition of a adiMnt control.  
b. INADVERTENT ACTUATION-Control acst 

ation should not reult In inadvw •nt aciauon 
of an djacmnt control.  

c. SIMULTANEOUS ACTUATION - Smutane 
ous mction of adlact conrols (where 
rquired) should be poaiibl.

COMPUANCI CHICKLUST 

-_- -[N
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PANEL LAYOUT 9.0 
SPECIFIC PANEL LAYOUT DESIGN 9.3

GUIDELINE 

9.3.2 STRINGS OR CLUSTERS OF SIMILAR 
COMPONENTS 

On occasion it may be nemary t hae a Wrg 
group of simwlr component arrs d together in 
srings, matrice or other dusrs. Thoa human 
fators priniples prInud inSection 9.2, Layout 
Arrangemnt Fators, should not be compromised 
where lare cusr of component concm erned.  
Howver. unidera on such a urch time. dis
criminability of comnponents. and oidance of 
selection errons will often make a saing or matrix 
the preferred arrangement. The following criteria 
should apply: 
a. ORIENTATION-Hortzontl rows of dhplays 

should be used rather than vertical coluns 
(m Exhibit 9-4).  

b. STRING LENGTH-String• of small displays 
should not exceed about 20 inche on the 
conrol board.  

c. NUMBER OF COMPONENTS 
(1) No morn than 5 similar components 

hould be laid out in an unbrokn row 
or column.  

(2) If more than 5 similar componen• must 
be laid out together. the string or cluster 
should be broken up by techniques such 
*as physical spacing or demnarcation (m 
Exhibit 9-5).  

d. LARGE MATRICES 
(1) Large matrices of similar compants 

should have th coordina axe labeled 
for identification of any single component 
within the grid. The let and top ade of 
the matrix should be used for labeling 
(m Exhibit 9-6).  

(2) Large matrices should be subdivided oy 
appropriate demarcation.

COMPLANCE CHECKLIST 
WA Ye N Me u 

i I 

i i 

I i 

ii 

I i
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PANEL LAYOUT 9.0 

SPECIFIC PANEL. LAYOUT DESIGN 9.3
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?ANIEL LAYOUT 9.0 

SPECIFIC PANEL LAYOUT DESIGN 9.3 
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PANIL LAYOUT 
VECIFIC PANEL LAYOUT MEIGN

9.0 
9.3

QUIOILINE 

9.3.3 MIRRORMMINGM 
Mlrwa~anqf is an awwigumo in which two 

MOW~Ol qfps m lad an tWuaWvi~ o Ur 
one Is a coniplei, or almm complew. iweru of 
ft. cow. Mlrrov4meýa souid not be uud. mid 

my rewirin Amfcdonel gmUs shoud be rsplicud.

COMPUANCI HIECXLST 
WIA ~Yo Me m~
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