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I llUMAN ENGINEERING AND RELATED STANDARDS
. AND RECOMMENDED PRACilCES i

Refesence: huhner y Standards with Direct thanan l' actors Applicataan
i

|
,

|
\

Esellest Known Other Notes 1
Type of Standards or Language el Standards or Recosmnended Psactices Publication Date (t| Reference (2) plNurnber Recommended Practices

i f' E-601-0- 1 Opera tor /5ystem Inte. 4. Salesy System TYmic timal and Design Re<paireinents, page 13. l%s 56 yes

gratim Stawtard 4.2.1 Means slutt be Irovided in the , control room
to implement

IL E401-1-1 histrinnentatim and g g , g ,, g ,, , g, ,g g g,g
Cmtrol Stamfard protective actions. The means provided shall eniniinire the number of

discrete operator manipdations arut shall depend on the operation of a
minimum of equipment.

It' E-60 3- 1-4 Instrumentatim and 4. Salety system Fmctional and Design Hequirements, page 11. 1963 36 yes

Control Semidard g, g g, g, ,

4.11.8 Dispgla s for Protec tive Actions initiated Solely ty Maruul
Means. tie uisQay instrumentation providedTar the mamially amtiated
actions re< pared for the safety system to accomplish its protective
function shall be part of the safety system. The design shall minimize
the possibility of assomalous isufications whic h could be confusing to ele
opera tor .

It'E-605-I 5 Instrianentation amt 4. Safety System functional and twign Re<psirements, page 13. 1%8 56 yes

Contsol Starnlard 4.11.2 System Status indication. The display truarianensation provided
fur safety sysicm status indicattori need not le part of the safety
system. The display hatrumentatim shall provide accurate, complete,
asul timely informatim pertinent to safety system status. This infor-
mation shall include inutication and identification of protective actions
at the c hannel level azul the system 8evel. The design shall minimite
the possibihty of anomalous indications wluch could be rmfusing to tiie
operator.

ILE 601-1-6 Instrienentation and 4. Safety System functional and Design Re<pairements,page 11. 1968 56 Yes

Control 5tamlard 4. l l. 3 kwhcation of Bypasses, il the protective actions of sonic part
of the safety system have E-en bypassed or deliberately rendered
inoperatave for any pupose, e : ainuing huhcation of this f act at the
system level shall be provided m control rtuun.

NOTES:(t) 196F or moes recent.
(2)Il checked. see list of safetences attached.
p)|| checked see sist of notes ettached.

- - _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



E M E E E E E E W W W W M N " " "

.o

lUMAN ENGINEERitJG AND RELATED STANDARDS
AND RECOMMENDED PRACTICES

i

Indoser yhdards with DerecI thm_ nan f.sr tors glicatem
_

Retesence:
_

Other Notes
_

-'w u EarHest f(nown
Publicellon Date (t) Roterence (2)

(3)

Language of Standards or Recommended PrecHees
Type of Standards e, Yes

Humtner Recommended Practices 1973

-- 3. Design Criterla, page 9. g,
AN531.1 1-3 Instrianentatim and ,g ; g g ,

Cretrol 5 arutard 3,g Yes
be psovided in the conts of room. 1973

Design Criteria, page 9.
Alarins shall he twovided t'o alert the operator stat process

3.
nstrianentation andANS 31.5-1-3 I

bb me apWng a le texhd lewis tMt bitian saleyThe alaam signals shall be obtained as close as practical toControl 5tandard 3.3.4.1

AN531.1 0- 1 Operator / System lnte- readily

Data presentation of these alarms shaft teAckrw2wledgement of the alaren fromgratim St.uwtar d ac tim.
eleir soeure.

distinguisted from other alarms.one channel shall not ireibit tie alarm of redsviant c aeme s.
h l

Yes
1973

3. Dengn Criteria, page 9.

granm 5 rd 3.3.4.4 Tle data displayed and controls forated in tie rentrolAN538.1-0-2 Operator / System Inte.

room shall be adequate
(1) to regulate the process variables within their normallimits
(2) to cope with malf unctions or acddents

(3) to assess accidents and per form necessary actisms for recovery. Yes
1976

Program, f%Iis_ies and Procedure 1, page 8.
AN53.2. P- 3

Operator Procedure The forsnat of procedimes may vary from3.

plant to plant, depenihng on the pnhcies of the owner organization,3.1.2 Locedure Content..Standard

llowever, procedures sfull irw hwie, as appropriate, tie following ele-
enents:

(1) Title
(2) Statement of Applicatslity
(3) lleteresw es
(4) Prerequisites
(3) Precasatims
(6) Limitations aiwi Artisms
(7) Main ikxty
(8) Acreptant e Criter sa
(9) Checkoff Lists

NOT ES:(t) 1967 or anore recent.(2)|| checked, see list of references attached.
(1) ti checked. see list of notes attached.
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ilUMAN ENGINEEHING AND REL ATED CHITERIA AND GUIDES -

Reference: .h Regul41w y Gaski WititDatu henan 14ctMaAvlic. ltma

-
--

--

--

Earliest 1(nown Other Notes
Type of Cetterion Language of Critetton or Guide Publication Date (11 Reference (7) (3)Numbe' or Guide

RG l.10-MG.6 Policy, Plarming and RG l.70 Standard Dumat and Content of safety Analysis Repnets for 1972 66 yes

Management Guide Nwicar Power Plants, LWR Editim, Revision 3, November 1978,
Instruinentation and page 9 9.

.

Control Gtudel 9M.S hstr -tah R tir ts. The ystene instreetim
a7s controis slunild'Ee r ebed. Ilic adequacy of safety-related
instrianentat6m and rentrols to fulfill tieur functions stundo be demon-
s trat ed.

ItG l.70-MG-7 Polery, Pimwiing arul ItG 1.70 Standard f:ormat and Cmtent of Safety Analysis Iteports 1972 66 yes

Management Guide for Nim: lear Power Plants, LWR Edstion, Revision 3 November 1978,
instrinnentatiuri mid page 9 9.

"'"' ' '

9.4.1.1 Design ILises. Tlie design bases for stu air treatment system
', ,'g[ " ''' Wilie controf tnom ar 1 ottue auxiliary rooms (e.g., relay rooms arul

einergmcy sw tehgear rmans) c nsidered to be pari of ele control areas
-Control florun Diviron- siculd be provided. Inc.lude the design criteria (e.g., single failure),

ment Guide reqintements for flie :,.miual or automatic actuation of system com-
ponents or isolation dampers, ambient temperature ar>f lumnidity
reqinrements, criteria for plant operator cornfort ami safety, require-
ments for radiation protection and monitoring of abiswmal radiation
levels arul other air bnrne contaminants, mut environmental design
terpsirements.

RG l.70-MG-10 Policy, Planning and itG l.70 Standard format mui Content of Safety Analysis Reports for 1972 66 Yes

Management Guide Nwicar Power I'lan ts. LWR Edition, Itevision 3, November 1978,
Conts01 Room Environ- page 9-19.

nient GuW 9.5.5 Lightin pstems
A Ilesii em oI~iEe normal lighting system for tie plant stando be
provided. A descriptim of time emergem y lighting system,
incitating design criteria arul a f ailure analysis, sluudd alsn be
provided.

_.
_. _ _ . - __

NOIES:(t) 1967 or more recent.
17) tf checked, see ilst of soferences attached.
(3)Il checked see 11st of notes attached

_ _ _ _ _ _ _ _ - _ _ _
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IlUMAtl Ef1Gif1EElliflG AtlD RELATED CRITElllA AfJD GUIDES

Fle tetenc e: 11.5. Hegulator y Gus les With 1)ucct thanan ( ac tots Agphcathm

.__-

___ -.
-

Eartiest Known other NotesType el Celteelon
Language of Cettesiorios Guide Publ6catios Date (1) Retesence 12) p)Nunibe' or Guide

R G l.62-lG- 1 Instrurnentatim and 1.62 Manual Initiation of Protective Act6cns, ortober 1973, page 197) Yes

Control Gtade 8.

Operator /5ystesa Inte- 1 Means sleutd be provided for manual initiation of each protective
E'' U"" b"" a : tim (e.g., reac tor trip, contairunent isolation) at tie systein level,

r gardless of whetter encans are aim provided to initiate the protective
4 : tim at sie conyment or r hassiel level (e.g., imfividisal control rod,
I ahvidual isolation valve).

It G l.62-lG- 3 histr ianent a t hwi and itG l.62 Manual Initiatim of Protec tive Actions, October 1973, 197) Yes

Control Guide page 1.

3. The swit<.hes f or naasmaal initiatim of protective actions at the
systein level simuld be located in tic control room anul be easily
accessible to the operator so aliat acelon can le takm in an expeditious
manner.

_

-

R G l.47-lG- 1 Instrinnentati<ei and RG 1.47 inypassed ami beperable Status lewhcation for Nwlear Power 1975 Yes

Control Guide Plant Saf ety Systems, May 197 3, page 2.

8 f, ' "
I"''' !)ypass indication sinuld aid the nperator in recognizing the effects on, plant safety of seerningly urwelated or insignificant events. T heref ore,

tic irwhcation of bypass conditims stundd le at the system level,
whether or not it is also at the coinponent or channel level.

R G l.47-lG- 3 insta tanentati.wi and RG l.47 flypassed and inoperable Status ludicatims for Ntu lear I ower 197) Yes

Control Guhle Plant Saf ety Systems, May 1973, page ).

4. Matusal cap.abelity simudd exist in tie control roons to activate each
systein-level irulu ator provided in a< cordarw e with G.I. aleve.

.-

f40l LS:II) t96F os mosek recent.
12)If checked. see lh.I of fulneonces attached
D) ** choick od. See ilst of notes attached

.

- - - - - - - - - - _ _ _ _ _ _ _ _ _ _ . _ . _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _
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llutAAtl El1GIrlEEllitlG AtlD ItELATED Cft|IEFllA AtlD GUIDES
i

115. Regulator y Gui.les with Direc: liionan l'ac tors Applicatim
neterence;

,-

. _

Other Notes-
-__

Earliest Known
Publication Date (1j Reference (7) D)

Type of Cettesion Language of Csiterion as Culd*
| Numbe' or Guide M Yes

1972
5taridard Format arul Content of Safety Analysis Relats for

ths lear Power Plants, t_WR Edisim, Itevision 1,
November 1978,RG 1.70

RGl 70.PG.I Operaw Procedure
Gui< e

titanan Pactors Test page 9 19. The inspection and
Inspec tan and Yesting Recesiresnents.and Evaluaten Gdde 9.5.2.)

g reprernents fw de cantnmicatim systems simuld te pro-
agin t side Yes

1971
t.ines Penetrating Primary Reactor Containsnent,

5Gil.lC-l instrurnentatum and SG la Instrionent
3/10/7 3, page 2.
The status (opened or closed) of all such isolatim valves sleidd beControl Criterion

indicated in the control rexwn, if a ternotely operable valve is provided,
* sullicient informatim slould be available in the control room or other

appropriate location to assure timely asal proper actions by the
.

oper atar. ,

_

--
.

.-
.

- - - - - - -

NOIES:11) l961 or neoes recent.
17)It checked, see lhi of references attached.
13)Il checked, see list of notes attactied

- - - - - - _ _ - . _ _ _ _ _ _ . _
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HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACilCES

DcaignfAdifgjtet a for Lft13 53alciu11nRtg;1 earRelevence: i
! power Generatyr Statsms. AN5t/ANS-41 1978.
|

I Type of Standards or Esellest Known Other NotesNumber Language of Standa#ds or Flecommended PracticesRecomanended Psectices Publication Date (11 Refeeence(2) (3)

|

A N54.1 -O- 1 Operafor/ System Inte- ). Design and l'asic Retiirement s, guge 1. 1978
gration Standard

Th .nadvertent initiation and encrutior of a peotective action shall not
result iri daanage to any lission prodirt barrier or safety system which
is inconsistent mith tie limiting safety conseepserues of the rategory of
events to which sisch inadvertent action belongs.

A N 54.1 -0- 2 Operator /5ystem Inte- 1. Design and Nsic Herprirements, page 7. 1978
gration 5tasulard 3g ,,,,p,,,,(, , , , g, g gA N54.1 - P- 1 a Processre

performmg the protective furu:tions without requiring tie reactor
operator to take any actica prior to a defined tirne liinit following each
Design Nsis Event. Af ter the tiene limit, operator participation may
te used to maint# sale conditions. This smic limit shall be approgni-
ate for the actions recysired, stic runnber and location of operators, the
information available to the operator, and the anunber and locati
controls, and any design features provided to protect the operator.p of

A N 54.1 -0- 1 Operator /5ystem Inte. 3. Design arm! Nsic Re<peirements, page 8. 1978
grat m tandard

The designers shall determine, by means of a systematic analysis, that
AN54.1-P-2 0 aw Procedure

(a) the monitored proc ess variable can provide the re<peared infor-
mation dwing the Design Nsis Events.

** '' [,, , ,', 3t la7d (b) the ecysigwnent can perform in the configination specified for its
'

inshilation.

(c) the interactions of protective actions, control actims, and the
envirc unental ch,nges tius caused, or are cairsed by, the Design
Nsis Events da mt prevent sie mitigatim of the conse.pscores of
the event; arwl

NOTES:(t) 896y or more secent.
(2)If checked, see list of refoesnces attached.
(3)If checked. See list of notes atlached.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - -__-_-
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HUMAN ENGINEEnlNG AND RELATED STANDARDS
AND RECOMMENDED PRACTICES

Refeeence- DeSiE's Basis Criterla for Salesy Systems in Nuclear

Power Generating Stations, AN5t/AN5-4.1,1978.

Eastlesi Known Other NotesType of Standards o, Lea 9uage of Standseds or Recommended Psactices Pubitcation Date (1 Reference p) p)Number Recommended Psactices

3. Design and Basic Re<paisements, page 8 (conthurd)

6f) the equipment in the configuration specified for its installation
casume casdy le made irmperational by the inadvertent actkwis of
operating or maintenance persoswiel.

A N 54.1 -0- 4 Operator /5ystem Inte- 3. Design arwt Basic Re<psirements, page 8. 1978
geation Stamtard 3.8 operation and Maintenance. The design of the safety systems and

A N54.1 - P- 3 t ta Proce due the safety supgxwting systems shall permit implementation of operating
and maintenante procedwes for the sewveillance, calitwation, adgust-
ment, and repair of the protection and actuator systems without
inascing a Design Nsis Event or an insprotected corulition. The
designer shall give special consideration to preventing inadvertent
modification of the systems that may negate the intent of the system
design.

A N54.1 -1- 2 hntrtunentatim and 3. Design amt Nsic Recydrements, page 9. 1978
Control Standard 3.9 Surveillance. Means for surwelllance of tie safety systems and the

safety supportWg systems shall be establisted. They shall be adequate
los

(a) determine that the performance of the safety systems and tirtr
safety supperting systems is within prescrited limits:

(b) assure that maintenance operations have been performed cortectlys

(c) detect tremis towasd macreptable curwlitionst and

(d) determine that the irutepefulence of teamwkint or diverse systerns
has tren maintained.

(c) permit the operatiosul capability of an instrinnent channel, logic
chaewel, and an actuator channel to be demonsteated.

|

|

HOIES:(1)1967 or more orcent.
p)If checked.see sit of references attached.
(3)It checked, see lis's,1 notes attached.

. _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _____
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HUMAN ENGINEERING AND RELATED STANDARDS

Caseous Radsoactive Waste Processing SystemsReference:

for Licht Water Heactor Plants. AN5f/AN515.4.197*.

Eseliest known Other NotesType of Standseds or Language of Standards or Recommended Practices Pubilcation Date (11 Reference (2) ppNumber Recommended Practices
|

AN555.4 1-1 lustrinnentation amt 7. Instrinnentation and Controls, page 12. 3977 49

Control 5tamfard 72 PWR instrimnentation and Controls. The PWR Gascous Radio-
d tive taste Processing System sluTKave suf ficient instrumentatimi

~

and controls sar h that it casi he started, operated, monitored and
shu.down from a remote cmtrol area, located in radiation Zone I cc 11
(see Table 7). Positive operator action shall be re9sised to effect any
ronerelled dist harge to tte environment.

AN555.4 5-2 Instrtsnentatim and 7. Instrinnentation arul Controis, page 12. 1977 49

Control Standard 7.3 Process and Elfluent Radiation Monitoring. The elthsent radiation
monitoring devices :IdWie designed to continuously snonitor and record
all gaseous radioactivity released from the BWR Main Condenser OfIgas
System and PWR Caseous Radioactive Waste Processing System to the
atmosphere etwough normal releaw pathways. Elflisent radiatkwa moni-
tors in the systems shall autosnatically terminate release upon high
radiation (above a predetermined set point) in tte discharge. Monitor
readout shall be in the main control room. Additioswil monitor readout
may be provided in a central control area to facilitate system control.

AN555.4-fR-l 8.strinnent.atim and 7. Instrimnentatiosa amt Contsois, page 12. 1977 49

Control Recommended Table 6 gives the sninimum requirements for instrinnentation and
Practice controls. In adlitim it gives specific recommerwiations whic h will

prowhle information arwl control features for the following purposes
during star tup, operatinn avut sheitdawn of the systern:

(1) Provide information m hydrogen concentration or oxygen concen-
tration,or both.

(2) Psovide information on system or cmsponent pressures to gnotect
against over-pressurizatiori and to enable proper flow.

(3) Provide informatinn on ligeid aconnulatim in tanks so that drain-
age can be acrompliecd when required.

(4) Provide information on roofing water, oil, air and other service
systeins to insure slut compos ents are operating properly arut to
enable iden ifit ation of malfimrtions.

(5) Providi information sah as inlet asul (nettet teenperatures of
process gas in heat esclumgers, liquid level in gas corutensers,
moisture rmtent froen gas cosplitioning equipment arut adsorter
vault temperatine to f acilitate equigunent performance evaluation
arwl allow eorrective measizes to be t.sken when required.

HOIES:(1) 1967 or more recent.
(2)Il checked. see list of references estached.
p)ll checked, see last of notes atlached.

_ _ . . _ _ w



, m m m m fm I \ m 1 ( m m m r m m 1 ' m m m "

..

HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES

Peleeence: Gaseous Radioactive Waste Processine Systems

for Light Water R ear sur Plants. AN51/ AN513.4.1979.

Emellest f(nown Other NotesType of Standards or Lenguage of Standards or Recornmended Practices Publication Date (11 Reference (7) (3)Nurnb'' Recommended Practices

1. Instrtenentation and Contaois, page 12 (contimed).

(6) Prov6de information on recombiner perfor marre.
(7) Provide disci.arge flow rate information to enatste adc9 sate desper.

sion and determination of radioactivity release rates.
(8) Provide informaton on radioactivity coricentrations to determu e

atmospterec release rates, imidup times and equipment perform.
arre. Also to provide for the automatic terrnination of releases to
the atmosphere wluen necessary. Valve (s) used for autematic
termination of release stull be designed to f ail. closed in the event
flat power is lost to the valve (s).

NOIES:(1) 1967 or more recene.
(2)Il checked. sea list of rolesences attached.
(3)If checned see list of notes attached.

. _ _ _ . _ _ . _ _ _ . _ . . _ . . .
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IlUMAN ENGINEERING AND HELATED STANDARDS
AND RECOMMENDED PRAC11CES

Performarre specificatismos for Reac tor Eme- gesty Radudogical
Reference:

Monitoru g lustrunentation, ANSI N120,1979.

Earliest gnawn Other Notes
Type of Standards or Language of Standards or Recomrnended Peackes Publication Date (11 Reference (2) (3)

Number Recommended Practices

|

| AIN 120-1-1 Instrinnentatim and 4. General Consides ation for Emergency instrinnentation, page 3. 1979

| Control Statutard l% nary emphasis is placed on the selectim of instruments and instru-
enent systeer.s and on their abdity to provide data rapidly as basis for

j snaking apgwopriate emergency acti<wi decisions. 11.c instrianentation
shoidd include both installed systems, herein referred to as systems,
with appropriate readouts and portable instrinnents, since either por t-
able or iristalled insteisnentation alone may provide incomplete infor-
mation.

AIN 320-1-2 Instrtwnentation asul 4. General Considerati* for Emergency Instrinnentation, page 8. 1979

to a safeContrel Standard qstawd instruinentath systems with remote readout
AIN 320-E-1 Operator Support location capatile of characterizing releases to contairunent arul

Erguigwnent tandard auxiliary tmildings and the radiological problems associated with evacu-
ation and reentry. These systems shnidd be provided with a remote
readout at a location which will be habitable inder acchtent cornfitions.

AIN120-E-2 Operator Suppora frysip- 4. General Consuleratirm for Emergency kutsumentation, page 8. 1979
* 8

ment % arwlard (2) Portable survey instruments to supplement installed instrianent
srstems to permit estimation of exposure to persons, to locate radiation
scastres. ar.d . deferenine their distritmtion, and to make rathological

' measurements that may berome of ad hoc interest at locations smt
coscred by installed instrinnentatim.
In determinmg the type of instrinnentatinn rerpsireil, the following
apply:
4.l.8 Continumms measinement of airborne radioactivity in the rmtain-
mant is necessary.
4.1.2 Where appropriate, air sampling systems shall be consistent with
the reiguirements stated in ANSI N i l.1 - l %9, American flitional
Standard Guide to tunpling Airtmene Radina tive Materials in Nuclear '

far ils tles.
4.1.1 Itemnte area snonitoring systems are siccessary ius eneauwing tlic
amtsient raihaliin f acid at points within the reactor facihty. The

system slumh1 le rapalde of meamwement oves a wide spertrian of j

ene rgics asul range of engxmne rates,
|4.1.4 liigh range anonitoring systeins are necessary for assessment of
i

cllluent radioactive materbl.

NOIES:(t) 4967 or mese recent.
(2)If checked, see list of relerences attached.
(3)|| checked, see list of notes attached.

_ _________ _
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| HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PHACilCES

Reference: performarse 5 e rificatsms l<w Heactor Emergecy Radsological

MoninggirgJn11uaurntethm AN51 NIM 1979.

Earliest Known Other N6tesType of Standards or
Number Language of Standards or Recommended Practices Publicellon Date (Il Reference (2) (31Recommended Practices

4. Cesural Conshjera tion for I'mergency bistr amnenta t um, page 8
(contirned).
4.1.5 liigh range portable sawvey instrimnents and peruvuirl dmimeters
are rie< ctsary to permit rapid assessment of high expowwe rates arul
time.integeated dose.
4.1.6 bistrinnentation sloould be capable el performing as intended,
considering the total envirornnent to whkh time Instrinnentation will he
exposed < bering emergencies. Physical protertitus is usually neressary.

AIN 120-1- 3 bistr tenentat k wi aewt 5. Criteria for Radiological Instrinnentation Systems, page 9. 1979
Control Starutartl 5.1 A normally active internal atmht c6truit whkh tests both the

detector and electronics shall be grovided arul shall present an appropri.
ate signal at a centrally marmed location in the event of a maffimection
or f ailewe.

AIN 320-1-4 bestrinnentation and 1. Orite ia for Radiological Iristrinnentation Systems, p'ge 9. 1979
Control 5tambrd 1.5 Switi hes mul other controls shall be protected to avoid inadvertesit -

deactivation or inadversent maloperatlon of system.

AIN 320 5-5 Instrinnentation and 3. Criterla for Radiological Instrinnentation Systerns, page 9. 1979
Control Statutard 5.6 The ranges of emergency instrinnentation systems should overlap

the ranges of instrasnentation systerns for routine or nonemergency
monitoring. (The minimisn ranges specified twrein generally assanne a
one decade overlap.)

AIN 320-1-6 instrinnentation mul 1. Crit-ria for Radiological Instrtenentation Systems, page 9. 1979
Control 5tarubrd g g , g pg ,yg gg

be withm I 40 percent at the 95 percent confideru e level over the
entire operating range, with precision within I 15 percent for any single
measinernent level.

|
|

j
NOTES:(1) 1967 or more reconi. i

(2)It checked. see its1 of references attached.
(3)It checked, see list el notes attached.

_
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HUMAN ENGINEEHING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES

p,g.,ence. perf ormance Spealications for iteactor Emergency Radiologi<.al -

Monitor ang Instranentatson, ANSI N )20,1979.

Type of Standards or Ear *lest Known Other Notes
Numbe' L8"Gu80e of Standards or Recommended Psactices Publicellon Date (ti Reference (2) (3) |Recommended Practices

|

AIN 320-1 7 Instrisnentathwi and 5. Criterla for Radeolog ral bestrunnentation Systems, guge 9. 1979
Control Standard

5.15 Wittimic, pi4rithmir , w dgital redust Ms sindd k
considered. Il snultipic scales are insed, autosnailc range changing shall
he provided asul tie range that is in operathm shall te clearly dnplayed.

AIN 320-1 -8 Instrumesitatim arul 5. Criteria for Radiological Instrtenentatim Systems, page 9. 1979
Control 5tatulard 5.16 Readout capability arwl alarms shall te provided in the control

room. R ea.kmt arul alarms sindd aho be provided at or near clie
detector.

AIN 320-1-9 lustrinnentation and 5. Criteria for Radiological Instrimnentation Systems, page 9. 1979
Control 5tandard 5.17 All mits of similar func tion, includmg detectors, electronic

modides, readout arul display devi<.es aswl power supplies, stundo te t

interrlangeable. Operatete spare esiits shall be avail ble.

AIN 120-1-10 Instrinnentatim aswl 1. Criteria for Itadenlogical Instrunnentatkui Systems, page 9. 1979
Control Statutard L18 of al steria ad k rye of Mng feediMiy

tested wittumat reinovat trorn the instrinnent system.

AIN 1201-1I lustr tenentatiori asul 5. Crsterla for Radsoiogical Isiserinnentateosi Systerris, page 9. 1979
Control 5tarutard 5.19 instrinnent systems stall le equipped with alarras raluble ofAIN1204L 1 Opera tor / System Inte- heing externally set to alarm as any sclerted pnint within the statedgration Starulard '

e arwl Mi i h slee sde ted alaren @its
Aamfible alarms steall be irw apalde of reset wittainst active acknowledge-
ments, &m h at knowledgements shall retain the visual alarm tantil lie
signal is below tie alaren setting. Il the ainhble is ru>t acknoaledged,
dec rease of the signal below the trip setting stall runt reset the viwal
alarm.

.

NOIES:(t) 8967 or enore recent.
(2)It checned see list of ratesences attached.
(3)Il checked, sea list of notes attached.

11

.

. _ . . _ _ _ _ . _ _ _ _ . . . _ _ _ _ _ _ . _ . . . _ _ . _ . _ _ _ _ _ _ _ __ ___
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If 0 MAN ENGINEEHING AND HELATED STANDAHDS
AND HECOMMENDED PHACTICES

Refoeeace: _ A Amni"r211xcCunirnis mtheity au .,- e ~ e w

OperatiosulPhasecf Newicar Pomer Mants. AN%lN18.7/AN51.2.1976.

Earliest 8(nown Other Notes
Type of Standande or Lenguage of Standards or Recommended Psactices Publication Date (1) Refesence (2) (3)Number Recomed Psuth

A NS).2- M- I lblicy. Pl.unnng aruf 4. Revsews aral Audits, page 5. 1976

Management Standard 4.1 General. Prograins for reviews and for audats of activities
af fectang plant safety dwing the operational pluse shall te establisted
by the owner organizaticut to:

AN5 3.2-M-2 Policy, Planning am! 4. 11eviews aews Amlits, page 5. 1976

Management Starulard (D Verif y that repostable evaits, whi< h require seguwting to NRC in
writing within 74 hours .are pranptly investigated mul corrected in
mamer which redores the probabihty of recurrence of samh events.

A N 51.2-M- 3 Policy, Planning and 5. Program, Policies and Proceewes. page 8. 1976

Management Standard 5.2.1 Ilesponsibdities aruf Authorities of Operating Persormel. The
responsWilities and authorities of the plant opesating persaswiel"shall be
delineated itrese shah include, as a miniminn

(1) The reactor operatov's auttuwity and responsibility for sInatting slee
reactor down uten he descamiers that it.e safety of the reactor is
in jeopardy or when operating parameters exceed any of the
reartor prntc< tmn system set-points ami automatic slustdown does,

set occur.

(2) The responsibility to determine the riesimustatues, analyze the
cause, and determine that operations ran proceed safely before the
reactor is ret.wned to power ef ter a trip or an unschedaled or
unexplained power reesc tion.

(1) The senior reactor operator's resgxwisibility to te present at the
plant ami to luovide direction for returning the reactor to power
following a erip or an esisciw%ded or sawuplasewd power reducIion.

(4) The resgxwisibility to believe aml respont conses vatively to instru-
ment imlicationsindess eley are gwoved to be encorrect. ,

(5) The respoenibility to a< tere to the plant's Te< twiical Specifications. ,

(6) The resiumsebihty to review routine ogwrating data to assure safe
operatlon.

,

-

NO1ES:(t) 1967 or more secent.
(2)18 checked. see list of seterences attached.
(3)It checked. see 81st of notes attached.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES

Reference: Aanmistranve Controls and Quality Assiwance for the

OncrAusthillhmelh+Alear Po*rL11u111. AN51N18.7/AN53.2.19N..

Type of Standasde or Eastlest Known Other Notes
Hannber Lenguage i Standards or Recommended Practices

flocommended Practicae Publication Date (1) Reference (2) p)

ANS).2-M-4 Policy, Plaeviing amt 5. Programs, Policies aral Prcreewes, page 8. 19N.
Management statutard

5.2.2 Pro (cane Adhercere. Proccaires shalt te followed, and the
A N51.2- P. I a Procedwe

,, g g , g ggg p
shall be estatdished which provide snethods by which temporary changes
to approved procedwes can be made, irrimiing the designation of a
person or persons auttorized to approve such changes. Tesupwar y
changes which clearly do not change the intent of the approved
procesare, shall as a minirnum be approved by two memters of the
plant stall Frmwledgeable in the areas affected by the procedures. At
Icast one of these trutividuals shall be the supervisor in (harge of the
shif t and hold a senior operators license on sie istit af fected. $ur h
changes shall te docimnented and, if appropriate, incorporated in the

Inext revision of the allected proce4me. In the event of an emergency
emt covered by an approved procedine, operations persoruict shall be
instrin: led to take action so as to minimize personnet inpsy and darnage
to the f acihty and to protert health and safety.*

Guidarne shoidd te provided to identily the marvier in which procedures
are to be implemented. Examples of such guidance iswhale identifi-
ration of tlose tasks that reepsires

(t) The written procedue to he present arwt followed step by step
while the task is twing performed

(2) The operator to have ocunmitted the pruredural steps to enemory
(3) Verification of cornpletion of significant steps, by initials or

signatures of c heckoll lists.

The types of prorcenes that shall he present and referred to directly
are timse devehyed for extensive or compler jobs wtwre reliance on
enemory rannot be trusted, e.g., reactor start-up, tasks shigh are
inf re<psently per f ormed, asul tasks in whic h operations must he per.
forsned in a specified serpserwe. Prorcewat steps for which actions
shoidd be committed to memory include, for example, immedi te
acti<ns in emergency proi canes. Routine pror cowal actioris that are
freepwmtly repeated may smt require the proccawe to le present.
Copies of all proce&nes shall be available to approgwiate enemiers of
the plant staf f, it drinnentation of an acekn is required, the
necessary data shalt tw recorded as etw task is performed. linaenples of
proteaues requiring verification are furnished in 5.1.4.1 arwl 5.1.4.2

NOIES:(t) 5967 or more recent.
(2) ti checked, see list of references attached.
p)If checked, see list of notes attached.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ - _ _ _ _ _ _ _ ____ _ _ _ _ _ _ - _ _ - - _ _ _ _
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HUMAN ENGINEERING AND RELATED STANDARDS l
IAND RECOMMENDED PRACTICES I

Reference: Adminestrative Controls and Quahty Assinarw e for the

|
Operatiorul Pluse of Nwlear Power Planu. AN5tN18.7/AN51.2.1976.

Eastlest Known Other NotesType of Standasds or Language of Standards or Recommended Psectices Publicotton Date (1) Reference (2) (3)Number Recommended Practicae

ANS).2-M-8 Policy, Pfarviing arul 5. Prdgram, Policies and Prorednes, page 8. 1976

Managemesit standard 5.2.6 Equipenent Control. Permissaan to release e96ipment or systems
A N 51.2- P- 4 Procedure for maintenance shall be granted by designated operatwig pessonnel.

Prior to grantrag permission, sixh operatirig personriel shall verif y that
the equipment or system can be released, arut determine how long it
may be out of service. C. ranting of such peemission sliall be diru-
mented. Attention shall be given to the potentially degraded degree of
protection when one subsystem of a redurwiant safety system has been
removed for maintenance.

A N S ).2-II.1 thanan Factors Test and 5. Program, Policies and Procedures, gage 8. 1976

" ' " ' ' " " '* (1) Tests during the preoperational period to demonstrate that per-
forniance of plant systems is ira a<.cordance with design intent and
that the coordinated operation of the plant as a wiwde is satis-
f ac tor y, to the extent feasible.

AN51.2-II-2 lhenan ractoss Test and 5. Program, Policles and Proreshwes, page 8. 1976

Evaluation Stamlard (2) Tests dwing the initial operatiorul pluse to dernonstrate the
performance of systems that could riot be tested prior to operation
aswl to e awfirm those gdsysical parameters, hydraulic or mechanical
characteristics slut need tii he known, tml whitti coidd not be

predicted wille the required accuracy, and to confirm tliat plant
behavint conf.orms to design reiteria.

A N51.2- P- 1 Operator Psoredene 5. Program, Policies aruf Procedwes, page 8. 1976
* 5tandard 1.1.2 Procedue Content. The format of proccanes may vary from

plant to plant, deperwiing on stie policies of the owner organization.
Ilowever, psm edures slull isu lude, as appropriate, the f ollowmg cle-
onents:

(1) Title
(2) Statement of Aplairability
(1) References
(4) Prerequisites
(5) Peerautions
(6) Limitations ami Artions
(7) Main thxty
(8) Arceptance Criteria
(9) Chec kof f Lists

NOIES:(1) 1967 or more secent.
(2)|| checked. see list of refeeences attached.
(3)11 checked. see list of notes attached.

_ . _ _ . _ _ . _ _ _ _ _ _ _ ____
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HUMAN ENGINEElllNG AND flELATED STANDAllDS
AND FIECOMMENDED Pf1ACTICES

Rolesance: Administrative Controls arw Qinhty Assinant e fis lie
"

a

Operational 1%se of Niw lear Power Pl.snts AN51N13.?/AN5 3.2,1916.

Eastlest Known Other NotesType of Standasds or
Lan9ua9e of Standesos or Recomenended Practices Publication Da#e (tj Reference (7) (3)Numbo' Recosemended Practices

A NS ).2.P-1 Operator Prorcane 5. Progsam,8%lnies and Proceawes, guge 8. (conttrused) f916
'"' '" 5. 3. 3 System Pros cowes

3.1.4 General 11 ant Peoreawes

5.3.4.1 startup Proceanes
(1) Prere9sisites,
(2) Main ik<ly

1.l.4.2 5tastdown Psoccawes

3.1.4.1 Powes Operateon and Load Changing Proccewes

3. 3.4.4 Process Monitoring Proccawes

5.3.4.5 fuel.itastimg Proccawes
(1) Prercqisisites
(2) Main ibdy

5. 3.5 Maintenaru e Psoceanes
(1) Preparation for Maintenance
(2) Perforsnance of Maintenance
(1) Post Maintenarw:e Clieck Out and Retiwn to service
(4) %ppewting Maintenance Ibctanents

5.1.6 Radiatsori C<witrol Proccastes

1.1.7 Calstwation and Test Procedures

5.1.8 Chesnical-Itadnx-lemical Control Proccewes
3.1.9 0.ncsgeracy Proceaues

5.3.9. 8 Emergeswy Proccawe format and Content
(1) Title

i(2) Symptoms
(1) Automatsc Actions
(4) Immedi.ite Operator Actums
(1) Subsegumt Operator Artims

i5. 3.9.2 Events of Potential Emergpw y

1.1.9.3 Prorcanes for implemes.tsug Emergency l' s

1.3.80 Test asulImpertion Pruccikwes

NOTES:(t) 1967 or moes recent.
(?)If checked, see list of ratesences attached.
(3)Il checked. see list of notes attached.

. _ _ _ _ _ _ _______ - _
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HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES

Reference: conean.-a imt itumnosas vn, ru,iintem

ANS %.2.1976.

Type of Standards or Earliest known Other Notes
Numbe' language of Standards or flecommended Practices Publicellan Date (t) Reference (2) (3)flecoenmended Practices

AN5E2-1-1 instrinnentathm and 4. Design Regeirem nt, page 9. 1974 50

Control StarwLard 4.2.2 Ait power-operated isolation valves shall le capable of remote
snatuut actuation from the main controf ronen.

AN5%.2 5-2 Instrunentatson and 4. Design Re9sirement, page 9. 1974 30
""I *"' 4.2.3 All power-operated isolatim valves shall have svovisions in tieANS E2-0- 4 ( ra /y Inte-

,, g , g ,g g j
closed positions. A fashwe of an irwieration circuit should not cat.w a
fashwe of the actuation circuit. All electric power-operated isolation
valves stuli have provisions in tie control room for bulication of the
availability of power at the line side of the motor starter, e.g., position
indicating lights energired froen control power transf ormer. Scaled
closed isolation valves are inwler administrative controls and do not
re9 sire gesithm indication in the omtrel room for valve status.

AN5 E2-1- 3 instrumentatim aml 4. Design Rc9sivement, page 9. 1974 50

Control StarwLird g.or ed M& valm wWfi autornwalh ww wA N5 %.2-0- 2 ( ator/ ystem Inte. receipt of a containment 6wlation signal, the automatic initiating signal
shall be the swimary male arul the secoruLary mode stull be a remote
manual initiation from the main control room. It r.imuld ret be possible
for remote manual ogeration to override the autornatic isolation signal
initil the segmece of automatic events following ais Awlation signal is
coenple ted. The design of the override stall necessitate a deliberate,
premeditated attfon on the part of the operator (e.g., Ley interkw Led
switch or summal %Idepen" with rettun to automatic closure.)

'
A NS E2-1-4 Instrinnentation and 4. Design Regnrement, page 9. 1974 50

Control Starmlard For power-operated isolation valves which do not receive a contairunent
isolation signal, the primary nuxle shall be a reinote maansat initiation
signal from the mam control roorn. Those valves outside the contain-
ment shoedd have a loral sernruttry mode of operation, e.g., handwheel.
Those valves inside connaisunent need ret lave a scrorwtary nuwte el
operatum.

HOIES:(l) 1967 or moso recent.
(2)If checked, see list of references attached.
(3)Il chech.1. see list of notes attached.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
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HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES

Containment isnIainne "rovisions for l'luid SysteinReference:
AN5 %.2,1916.

Earliese Known Other Notes
Type of standards or Language of Standards or Recommended Practices Publication Date (t| Reference (21 (3)| Number Recommended Practices

|

AN5%.2-0 3 Operator /5ystem hite- 4. Design pe.peis ernent, page 9. 1974 M

grat m Standard 4.2.4 N14 ion valve rlwe hil k mnpleted wh a isolau sipt
is received arvl the valve shall not be opened until the signal is removed
and debberate operator action is taken (reset switch). This is to ,

prevent it.e v.!ve from returning to the pre-accident cormlition auto-
matically *sen the isolation signal is removed.

AN5 %.2-0-4 Operator /5ystem inte- 4. Design Requirement, page 9. 1974 M

grati n andard 4.12 Determination of isolatim Requirements for Hernote Manual
Controlled Systems. Remote manual valves inay he gvovided on
eTgirected safety feahwes or engineered safety feature related systems
in order to snaintain containtnent or preserve system function in the
event of a leak or line break in siuh systems. Provisions shall be made
to allow tie snain control rnom opesator to know when to isolate ele
aflec ted liee.
An analysis of the v.onsegences of a leak or line break in these systems
shall be made in order to determine how fast the operator shall isolate
the line. The results of this analysis shall be used to determine the
provisions needed to alert the operator that the line requires isolatim.
The provisions whicts imlicate the requirement for isolation may include
devices shirh encasure parameters sm-h as flow, temperature, pressure,
noise, radia tion, arwl sienp water level outside containment.

ANS %.2 1-5 Instrunnentation and 1. Testing, page 13. 1974 M
Control Standard Control switches, limit swier tes, visual ar ressibility, inficating hghts,

fluid system characteristics, indicators, etc., as necessary, shall be
provided to permit valve exercising testing.

holes:(1) 1967 or more recent.
(2)li checked see list of soferences attached.
(3)|| checked, see list of notes attached.

_ . _ _ _ _ . _ _ . _
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IlUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES,

Reference. Nuticar Safety Criterla for the Iksign of Statimary

Pressawired Water lleactor I'lasMLI .1971.

Type of Standards or E'astlest Known Other Notes
NasmW lentivage of Standasds or Recornmended Psectices Publication Date (t| Reference (2) (3)flocommended l'sectices

AN511.1-1-1 instresnentatku aewt 5. Iksign Criteria, page 9. 1973
Cmtrof Stasulard

5.2.4.2 Se rces of seactor spatial isntahdity slull le cuamined asut the
design shall oc siu h that one of she followmg emditions is appWable

A N511.1-1 2 bestrinnentatim and 1. lksign Criteria, page 9. 1973
Contsol StarwLud g 3, ,,g,,,,, , ,,, , g g ;,,, , , , , , , , g g, ;g

that is rapable of limiting the instahehty to within core strurtiwal
design lianits.

AN511.0 -1- 3 Instrumentation and 5. lksign Criteria, page 9. 197)
Control Starmiard 1.2.4.6 Continuous iswlicatim of each control assembly position shall

le provided in the contrel room.

AN511.1 14 hatrienentatim arul 5. Iksign Criteria, page 9. 1971
"'' *' "

5.1.4.2 hi adifitim to information readouts required by N42.7-1972 (14),
(see 1.1.4.1), infortnatiori pertiserit to the monitoring of eaali safety
process variable shall be available to the reactor operator.

ANS 51.1-1-5 lostrumentation asut 5. Design Criteria, page 9. 197)
Control 5tandard

ANSSI.l-O-l Operater/5ystem lnt - Alarens shall be provided to alert the operator that process5.3.4.)
Ma odie w r d s that initiak WyE''' I " ''* ac tion. The alarm signals shall he obtaierd as slow as lwactical to
their soirre. Data presentation of these alarms shall be readdy
<hstinguished froen otler alarms. Acknowledgeenent of the alarm from
one r hamel shall not isJashit the alarm of recimdant c fo#wiels.

AN554.1 16 Instrmwntatim arul 5. Iksign Csiteria, page 9. 197)
ntr ol an ard 5.3.4.5 Adequate data displays and controls shall he provated outsideAl.5 5 8.1 -C- 1 L.ontial lionen l'nvirm- time outrol rocen to sinet down 4 wt maintain the reactor in a safe "Ilotment Staewlarif

Stan i b de et tM merol re imes meM."

table.

NOTES:(t) 4967 os more secent.
(2)It checked. see list 01 seterences attached.
(3)Il checked. see 1151 of notes attached.
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HUMAN ENGINEERING AND HELATED STANDAHDS
AND HECOMMENDED PRACTICES

fiefoeence: Nestlear Saf ety Criteria for the Iksirp of Stationar y

Pressewired WMg Reactor Plants. ANil|J.197 9.
.-

Eastlest known Other Notes
Type of Standards or e age i a at m econunended Practices Put>tication Date (11 ftelesence (2) (31

| Numbo' flecommended Pract;ces

I

thwsator/5 stem Inte- 1. twsign Criteria, page 9. 1973AN511.1-0-2 3

grat tarM 1.1.4.4 1he data displ.n ycti arul controls located an the control
rouen shall be ade9sater
(1) to rcgulate the grotess vartables within their ruwmal limits

(2) to rope with mallinic lons or arcidents
(5) to assess accidents amt per forrn necessary actions for recover y.

AN511.1-1-7 Instrumentaticei and 3. Iksign Criteria, page 9. 1973

control Starulard 1.4.3.1.10 instruinentation shall be provided in the reactor roolant
pressure boinutary to dernonstrate that core power and system temper-
atures, pressures, flows, asut coolant volumes are maintained within
safety limits prescribed for the design.

A N511.1 1-8 Instrumentation and ). Iksign Criteria, page 9. 1973

Control Starwfard 1.4.1.1.16 Means shall be provided for detecting armi sneasizing leak-
age frorn the reactor coolant pressure bossulary.

AN511.1-1-9 Instrtenentation arwl 3. lksign Criteria, page 9. 1973

Control Statutard 1.4.3.1.17 l'or the reactor coolant pressure botsviary, the following
shall be displayed or alarined in the control room, or Imths

(1) pressusizer or reactor coolant pressure Iminulary presstne
(2) pressurlier lignid level
(1) system temperatures
(4) contant flow ates
(1) girisicipal parameters af fecting the reactor nelant ptanp motor i

I

assembly ogeration
(6) status lautiration of power-operated valves.

NOIES:(t) 8967 or enore secent.
(2)Il checked, see list of rolesencas attached.
(3)If checked, see list of notes attached

_ _ _ _ _ _ _ _ _ _ _ _ _ .
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HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES

_N'nlear Safety Criteria for sie fysian of 5tatimaryRelevance:
Presstsized Water Reactor Plants fU$ St.l.1971.i

Emellest Itnown Other Notes
I Publication Dale (s) Reference (2) (3)

Type of Standasds og konguage of Stan neds or Recornenended Practices1

Nuenbe' flocornsnened Practices
| 1973

AN551.l-1 14 instrimnentation amt 5. IW5ign Criter 6a, guge 9.
Imtrimnentation poivhled for safety system functkms of theControl Starwtard 5.4.5.L9

reac tor roolant auniliar y systems sfiell be ire accorda#w c with applicattle
criteria of 5.1.

1971

AN558.1 1 15 Instrienen ta t wwi asui 5. Design Criteria, page 9.
tie um dit ausalian systesns, ik follow'qControl 5taeulard 3 3,3,9 g.w

shall be displayed or alartned in the controf room, or tetha

(1) coulant letdown flow
(2) coulant snakeup flow
(3) flow ci deminerahied makeiep
(4) flow of invic acid makeup
(5) letdown streann pressure
(6) singe tank gas pressiwe
(7) temperatiwe et letdown stream (ficat en hanger outlet)
(3) temperatene of serge tank discharge stream
(9) temperatine of descharge from regenes ative heat culaanger

entering scartor roolant system
9 f level of surge tankd(10) h

ill) ligsid level of boric acid tank (s)
(12) status indication of principal pinnps
(11) status trutication of po*er-operated valves.

1971

AN551.1-1 16 Imtrinnentation aswl 5. Design Csiteria, page 9.

5 1.5 ita stWI W as s ed to hastam
Controt Stasulard

that compusent trat proress coohng systems performance objectives are
peessures are rentrolled nithinmet and systems temperatures anni

safety livnits prescribed for slic designs.

NOTES:(9) 1967 or mose secent.
(2)It checked see list of references attached.
(1)Il checked. see inst of notes attacteed.

-- - - - - - -- - __ .
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HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES

Nutlear Safety Crite.ia for ate Design of Stathmiary
Reference.

Presumired Water Reactor Plants. ANS 5t.I.1971.
I

EasPest known N * Notes
Type of Standards nr language of Mandards os flecommended Peacticos Publics 6tosi Date (si Rolesence g) 9)

N wnber kossnesiended Peacuces

1971
AN511.1-1-10 Instrianentatumi armt 5. Design Criteria, page 9.

Control Statulard 5.4.4.1.9 Instrienentathm stall te provided as reqiured to desnonsteate
that residisal Israt removal systeen perforanarre obgettives are snet and
system terngwatures a6ml gwessewes are contselled withisi s.sely limits
prescribed for EM design.

4973
AN538.l t-il Instrienentatiori anal 5. Design Criteria, gug: 9.

Conted Starmiard 5.4.4.3.11 bistsumentatkn provided inr tie safety system fiartkms of
the residallicat removal systesn shall be in accordarwe witti applicable
criteria el 5.1.

1973
AN531.l-1-8 2 Instrumentathm arul 1. Iksigre Criteria, page 9.

Conteel starvierd 5.4.4.1.13 For alw residual trat ternoval systern, the following slull be
displayed or alarmed in tie cont'ol room,or both:

(1) system pressure
(2) reactor coolant flow rate alwougli time system
(3) system teroperatures
(4) status truliration of pounps
(5) status indicalson of power-operated valves. 5

8971
AN5)l.l-8 13 bistrinnentation and 5. Design Criterla, page 9.

Control standard 1.4. 5.1.8 Insertanentaskus shall be prcvided as resynited to dennonstrate
flat reactor coolant assuillary systems pesformance oblectives are met
armi systesns temperattares armi presswes are rentrolleef withirt safety
limits pregreibed for ele designs.

NOIES:(t) 196T or mose secent.
(2 Il cleecked. see list of redesences attached.
11816 checked, see elst of notes attached.



\ m m _m m m i \_ m 1 t m m m m m m m m W r

|
|

.

HUMAN ENGINEERING AND RELATED STANDARDS ,

AND RECOMMENDED PRACTICES
p.g.,,nc Nirlear Safety Crates 64 for the Design of Statimas y

Presusized Water Reactor Plants, AN5 31.1,1973.

Emellest Known Other NotesType of Standmeds o, Language of Standards or Recommended Pesetkos Pasblicatlose Date (Il Reference (2) (31Nu h Recommended Psactices

| AN531.1-8 17 inserianent.ation asul 5. 11csign Cr6teria, page 9. 197)
Control Standard 5.4.6.3.3 |or those pwtims of the service water systene performing

safety functions the following shall be displayed or alarmed in tlse
rentrol rooen, or tottu

(1) flow rates for rooling cost supplies of tl.e air cooling subsystem,61
insed as an engineered safety feature

(2) radioactivity of service water from potentially high level sources
(3) status truhtation of punp
(4) staters irufication of power-operated valves.

AN551.1-1-18 Instrumenta tkui and 5. flesign Criteria, page 9. 1973
" I **I*' 5.4.6.3.9 For the intermediate cooling water system, the following

shall be doplayed or alarmed in the control room,or toths

(1) temperature of water supply to psincipal system heat enciangers
(2) surge tank liquid level
(1) radsoactivity level in system
(4) status indscatiure of papps
(1) status indications of power-ogerated valves.

AN558.1 1 19 Instrinnentatiivi and 1. lksign Criteria, page 9. 1973
ont Standar d

'

5.4.7.1.9 Instrinnentation shall be provided as revynred to demor strate
t! at sectuwitty system perforenaire otjectives are met arut system
temperatures ami pressures are contratted within safety limits gwe-
scritel for tie design.

AN55I.l.1-20 instrumentation and 5. liesign Criterla, page 9. 1973
Control Standard 5.4.7.1.11 Design shall provide means to detect potential radioactivity

in secornlary system roolant.

NOIES:(1) t967 or moso recent.
(21 st cheded, see list of references attached.
(3)lf checked, see list of notes attached.
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HUM AN EtlGit1EERiflG AtlD RELATED STANDADDS
AtJD RECOMMENDED PRACTICES

sitesia I(w tte Design ol State sur y
_Na lear Salety (.Reference:
Pressimited Wales Reactor Plants, ANS 11.1,1971.

Other Notes
Earttest Known

Type of Standards or Lenguage of Standards or ecommended Psectice'
l'ublication Date (11 Reference p) p)

Numbe' R* commended Practices
-

1973

AN511.5 -1-21 instrianentation and S. Design Cs stesia, page 9.
l'or the see mdary system, the follownig shall t>e displayedConts ol 5tambr d 3.4.7.1.12

or alarmed in tie contsof rmwn,or Imth:

(l) feedwater flow sate (ruwmal asul emes gerry)
steam gvessime(2)

(3) feed header psessine (carh steam generator)
(4) emer gency Iced pianp discharge pressine
15) each steam generetor liquid level

corwiensate storage tadt hquid level(6) radioactivity (at air ege(tor discharge and steam gerweator t, low.(7)
skiwn points)
status indication of emergency feed pianps(3)

(9) staties indicatinn of power-operated valves.
1971

AN511.l.l- 22 Instrtanentatron aref 5. Design Criteria, page 9
All power. operated valves rquired f or teactor (totaisunentControl Standard 5.1.1.1.10

isolation slull be rapatele of remote actuatinn on .ignal from the snain
control room.

per3

AN511.1-I-21 Instrianentatim and 1. Design Criteria, page 9.
All power-operated isolation valves of the reactor contain-

1

"" I d' ' 5.5.1.3.12
enent systern shall be pr. vi< fed with remote position iruhcation in the
cmtrol room ami sisch imfication sfull be inJrpendent of the (fosmg
signal or closmg power device.or tioth.

1911

AN55 8.l.l J4 Instrumentation asuf 1. Design Criteria, page 9.
Instremnentation aruf controls for that gwwa6on of the reactorCtmtrol standard 5.5.3.3.1 ) isolation system relied im en fiew tion imider accident

,

contairunent
r<wplitions shall he in as ruwdarwe with the appbcable ersteria in 5.1.

o

)

NO1ES:(1) 1967 of moes recent. |p)Il checked,see list of solesences ettached. ;

p)Il checked, see 1854 of notes aff ached.
I
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HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES

gese,ance. Nuclear Safety Criteria f ur the I)esign of Stationar y

Pressurized Water Itcatfor Plants. AN5 SM.191).
1

Emeltest O(nown Other NotesType of Standasde o,
! Numbe' enguage of mandards or Recommemled Practices Publication Date (t| Reference (2) (3)R=cornmended Practices

i

AN551.1 -1-25 Instr enent ation arul 1. liesign Criteria, page 9. 1971 j
'miros Man ard 3.5.3.1.15 Instrinnentati<m stall he provided for monitormig the reactor

contamwnent atmospliere for gasemn and particulate radmar tivit y.
Readout of the same slull le povided in the control room.

A N511.I-t-26 Instrinnentation aruf 5. IVsign Criteria, page 9. 191)
ontrol Stasud 3.5.3.3.16 Visisal 6 mfication slull be provided in the control rourn to

indicate the open ami closed status of the personnel air-lock <kmrs.

ANS $1.I .5-21 instrinnentatkm and S. flesign Cr6teria, page 9. 1973
" " " ' '*" '' 5.1.3.1.19 l'or the reactor cmtainment system, the following shall be

displayed or alas need in the control eonm,or both:

(1) internal pressure
(2) internal temperattue
(3) internal hewnlJity
(4) reactor containment strem-ture siunp liquid level
(5) radiatiosi and eadmactivity levels
(6) status indicaticri of power-operated valves, wentdation dasapers

med access openings relied upm for reactor containment isolation.

AN511.l.1-28 Instrinnentatiosi mid 1. 1)esign Criteria, page 9. 1973
Control Staswierd 1.5.4.3.10 Att power-operated romposwnts required le a the emergency

core cooling system shall be capable of terrmte manual operatkm on
sagrial from the rentrel eonen.

AN551.1-1-29 Instrinnenta%m arul S. fiesign Criteria, page 9. 1973
""''"I *"'''I 5.1.4.5.14 1 or the emergency s ewe roolmg system, tic following shall

be displayed or alarmed in the control room,or both:

(1) emergern y rore cooling system flow
(2) arrammdator tank pessines
(1) recisrulated water temperatiwe
(O ars su=u';.*or tasik litynd levels
(1) refuelks water storage tank (systems trad tank)li4pm.f level
(6) seatus r rat 6.m of punps
(7) staten isuk'atiosi ut power-operated isniatiusi as tr.inster valves .

firulepesulent of operating signal or operating gewer device, or
Imth).

NOIES:(I) 1967 or more secent.
(2)It checked, see list of references attached.
(3)It checked, see list of no'es attached.

%

_ . . _ _ _ _ _
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HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES

Nutlear Saf ety Crster 6a for ele Design at Stationar y
Reisewce:

Pressaarized Watee Reactor Plants, AN518.f,1973.

Eastlest Knows Othee Notes

' "5 ta a- a si-d-a - a-- ad e'-*a ~hiicaum omie m ad--m a
,,e=me,'ty||d',",Ni e, e

1913

AN5St.1-I-30 Instrianentation and S. Desagn Cr6teria, page 9.
mir tar rd 5.5.5.3.88 All power-operated compments required for the reactor

contairunent cooling system shall le capable of remote marmaal oper-
aeion on signal f rom tie contro1 eoom.

*

1973

AN551.3 -1-31 kistrianentation and 5. Iksign Criteria, page 9
mtr Standard S.S.5.3.3 ) Instrinnentation ami controls for that pnrtion ci tie reactor

contauunent cooling system reised ori to itsic tiosi erwirt accident
conditions shall he in accordance with tte applicable criterla of 1.1.

1975

AN558.l-8-32 histrienentation and 5. Eksign Criteria, page 9.
*"" ' * " ' ' S.S.S.3.15 | or tie reac tor contauunent cooling system, et.e following

shall be displayed or alarmed in tie rentrof room,or tuiths

(t| spray system flow
(2) status isuficatices of spray panps and air cooling blowers
(3) status indication of power-operated dampers and control valves

(uwicpendent of operating signal or operating gewer device, or
.both).

1973

AN553.1-I-23 Instr tenentatiosi aiwi 1. (ksign Criteria, page 9.
3.5.6.1.10 All gmwer-operatcal cosnponents rerpilt'ed for ate air clearusp"'"I *

system shall te capable of remote masusal ogeration on signal from the
controt roosn.

1971
AN551.5-1-14 Instrtunentatnwi and 1. 1ksign Criteria, page 9. i

Control standard 5.5.6.1.l t Ior tte air cleanup systern, tie tiollowing shall be dnplayed ;
or alarmed in tie conts01 roosn,nr Imthe

'

|
(1) flow from the additive tank (if assed for spray system) (

(2) liquid level of additive tank til used for spray system)
(3) temperatures of filter beds (il ctiarcoal filter med)
(4) status inderation of gewer-operated dampers amt valves (irufepen-

dent of operating signal or operating power device,or teth).

HOf ES:(t) 1967 or mese recent.
(2)Il checked see list of references attached.4

(3)Il checned, see list of notes attached.

. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES

Retesence: Nta_ lear Safety Critch (or the Desien of Statunary
l'ressewired Walg_Ecoctor Plants. ANS 31.1. 1979.

Earliest Known Other Notes
Type of Standards er Lenguage of Standards or Recommended Practices Publicottore Dste (11 Rolesence (2) (31Nu h Recommended Psactices

197)AN551.1-I-15 Instrianentatim aswf 5. Design Criteria, page 9.
Control 5tarwtard 5.6.4.20 instrwnentatkui necessar y to owwutor gerformarw e of the

radioactive waste disposal system and provede for system rentrol to *

maintain this perfostnance shall be provided. The following parameters
shall be measured:

,

(1) ac tivity level in waste gas dnciarge line
(2) activity level in lignd waste distharge line
(1) flow rate in waste gas descharge Jine
(4) flow rate in liqind waste discharge line .

(1) pressine in headers arut pressure vessels designed to contain radio-
active waste gas above atmospheric presswe

(6) liquid level in lignid waste storage tanks.

197)AN55 8.1-1- % imtrunentation and 5. Design Criteria, page 9.
Control Stasulard 5.6M B hstrm alim W radiatim utW @ me aM hs

sneans for per6 odic rahtwation shall be provided to mon or liquid and
gasemss elfluent descharged to the environs from the radioactive waste
disposal system. This instrumentation shall be of a sensitivity sul-
ficient to estabhsh that the sc<pirements of appropriate lederal regula.
tions for of f-site radiation doses are not eurceded. Means shall be
gwowided surh that integrated giantity discharges of radioactivity can
be determined.

AN551.1 1.)? Instrtanentatiosi and 5. Design Criteria, page 9. 197)
Control Starutard 5.6.4.24 C.aseous and ligidd radioactive waste discharge lines of the

radscactive waste disposal systern shall be e9 pped with a shutof f valved
that is automatically riosed if a radsation anonitor on that discharge
line isubcates the release of excessive amoisits of radsoactivity. The
high monitor isidication shall be alarrred at the radmactive waste
cnneral statkui amt main control room.

AN551.14)-3 Operafor / System Inte- 5. Design Criteria, page 9. 197)

gration standard 5.6.4.22 l'ositive operator action shall be required to ellers any
controlled diwharge to envitcwwnent. As a siormal enethod, (ontrolled
diu hanges from sausage tanks slull twt be accomplished by gravity cw
sigdwwdog flow.

Hof ES:(t) 1967 or more secent.
(2)It checked. see list of relevences attached.
(3)If checked, see list of notes attached.

A
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _
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liUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES

IEEE standard Criteri.a for the Pesiodic Testing of Nim learp.g.,,nc

Power Generalif183141 ion Saf t tv Systems. ANSI /fFIT Std. 138. 1977.

Esellest Known Other Notes
Type of Standards or Language of Stamfards or Recanmended Psactices Publication Date (1) Reference (2) (31Number Recommended Practices)

1915 5I
ILE- 338-O- 1 operator / System ente. 4. Ibsis, page s.

gratim landas d Interrela ti ship aincng the systems, coniponents, arut launan factors in
car h phase of the test activity shall be considered and reflected in the
system design and layout.

1975 51
IEE- 338-1-1 Instrinnentatnwi and 4. liasis, page s.

Cmtrol 5tamlard Provisioni shall be snade for locating test espigwnent arut access to test .

points to sninimize ti.e ellort and time re<luired to ges torin (terks,
inspections,inwiceiosul tests, and calibration verilication tests.

1975 58
IEE-138-P.1 Operator Proccane 4. Egasis, page 8.

Testing programs shall be corutucted in a logical segence siuh tiat the'*

overall cosuhtion of the systems inwier test ran immediately he assessed
and tie seed for progressing further into the testing of imhvidual
components be determined.

le') 51
IEE-138-P-2 Operator Procedive 5. Design, page 8.

The safety systerns shall be designed to be testable dwing operation el' * * ,

the nuclear power generating station as well as ening those intervals
wien tie station is slust down. This testability shall permit the

imiependent testing of reamulant tiumels and load groups while
(1)anaintainang the capability of these systerns to resposwl to tona lide
signals dwing operation, (2) tripping the output of the chamel being
tested, or (1) bypass tic egeipment rtunistent with availshility regiire-
ments.

1975 58
IE E-138-I-2 Instrinnentation arul 5. Ibign, page 8.

Control Standard (1) Each test bypass rauwfitim utilized at a fregency of snore than
once a year stell t.e 6:utividually arut anatornatically indicated to the
operator in tie main cmtes,1 room in siu h a manner that the
bypassing of a protective !.sttion is immediately evident ami
confirwunrsly indicated.

I

NOTES- (t) 1967 or moes secon1.
(2)It checked, see lisi of references attached.
(3)If checked, see list of notes attached.

__
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HUMAN ENGINEERING AND RELATED STANDARDS
AND HECOMMENDED PRACTICES

Relevence: It.EE Standard Criteria for ele Peri uhc Testing of Nistsear

Power Generating Station Safety Systems. AN58/IEEE 5td. 338,1977.

Type of Standasde on Eestlest knowes Other NotesNumber Language of Standards or Recanrnended PsacticesRecommended Poectices Putdication Date (Il Reference (2) (3)

IEE- 338-P-4 %ator Proccame 6. Testmg Program, page 9. 1971 31
Standard 6.6.2 Proccoste. The written proccaste standd cmtain the followmg:

(1) The purpose of the test
(2) A re f erence sec tkwa width includes apphcalde snechanical or

electrical drawings or both and instruction snanuals witti revision
runnbers or dates

(3) A prerequisite sec tion, including reesired test equipment arwi
special rommunicalions, il regde ed

(4) A notet Oswe legun, a system test shall be carried etwougin to
ccmpletion and the tested system returned to service or conunitted
to repair

(3) A&ninistrative cmtrols (for example, obtaining permission to per-
form the test or informeng others that the test is about to legin
and its ef fects so tte system)

(6) Identification af the test input signal (for example, ne natine,
sr.agnitude, and means of applying the test inpu? signal)

(7) Warnings and precautions ki the proceene immediately preceding
the aylicable test steps

(8) The anticipated respmse g6ven immediately before the step which
will prowhle the response eten reqmred as a precautionary mea.
sawe. The means by which the response is to be observed shall he
included in the acc,cptarwe criteria for cath applicahic test re-
sponse

(9) Clearly defined arreptance criterla
(10) A regdrement for notificathwi to the ressumsible operator of the

expected response if the test is to he gerformed by a person ottier
tlassa the ogeralor

(11) A re9 rement to ches k off or sigri off procedure steps as they ared
per formed

(12) Tie test instrienentatkm to be used (for example, record the serial
number aswf calitwation ese date)

(13) The type of inhwmation to be given to the senior licensed operator
to advise him of each tidngs as a test terminathwi, the results of
the test, and evaluatime of the results

(14) Detailed instrursion for rescoving the thannel or system from
servite, per forming the & cst, and restoring tlie e thuwwl or systens to
normal

NOTES:(t) 1967 or more secent.
(2)|| checlied, see 1858 of soferences attached.
(3)Il checlied, see list of notes attached.

____ - _ _ _ _ - _ _ _ _ _ _ _ _ - _ _ _ _ - __- _ _ _ _ _ _ . _ - - _ _ _
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HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACilCES

IEEE 5taidard Criscria for the Perioitic Testing of Nislear
,

p.g,,,nc,

Power Generating Wtion Safety Systems ANSI /tt I E Sid. 113, 1977.

Esellest Known Other NotesType of Standards or
9"*98 88 8 8' " *C***" *C * PuWicetton Date (1) Reference (M (3)Number Recommended Psactices

-

6 Testing Program, page 9 (contwused).

(15) The reqintement to verily tte state in which sie r harvel or systern
has been lef t (for example, returned to service, committed for
repair)

'

t16) An explanation of test steps in complem gustions of tree test
(17) The requirements for documentati<m and analysis of tie test

resid t s.

|

_

NOIES:(1) 1967 or sucre sesent.
(2)If checked. see list of sofetences ellached.
(3)18 checked, see last of notes attached.

i

|
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HUMAN ENGINEERING AND RELATED STANDARDS

' AND RECOMMENDED PHACilCES
Reference: IEEE Trail 13se Survtard Criterla for Post 2crident Monitorine

Instrumentatkm for Nix lear Power Generating Stations. AN58 N41.76
IE Ef' Std. 497.1977.

|

Type of Standards o, Eselsest Known Other Notes
Numbo' anguage of an avds or Reconunended PeacHces

Recom<nended Psecticos %: cation Date til Refosence (2) (3)

BEE 497-l.1 Instrasnentation armf I. Voge, page 7. 1977
'' "' This starmiard apphes to time desigre of instrturwntation to asuudlar aeul

display required post acrident residitions within the suricar power
generatang station.

Instrinnentatiosi addressed by tie dottunent inclinics that widch esubles
the operator ton (llidentif y the accident to the degree necessary for
ldm to perform his roles (2) assess whether or not safety systems are
accosnplishing the reqidred safety fisictions (for example, cooling the
core, controlling contairunent pressive, etc.); (1) determine when con-
ditions exist that require specified manual actions and monitor the
results of those actions; asul (4) follow tier course of the acciderat to
determine whether or not conditions are evolving witidn gwescriled
limits.

IEF 497-M-l Planning, I olicy and 4 Design liasis, page 8. 1977
Management Standard A specific design basis fur the post accident anoedtoring instrumentation

-shall be established for ea<.h rurlear power geserat6on station. The
design basis information aluss gwovided shall be available, as needed, for
snaking pedgments on the adequacy of design of the post accident
monitoring instrannentation. The mettuxfs for development of the
specifsc design basis information are set within ll.e scnpe of this
dortussent.

The design basis shall dorunnent, as a sninimtun

4.1 The generating statkwi postulated accidents for which post acrid
ent monitoring instrinnentation is reqidred.

4.2 The safety systems that are required to mitigate the consequesu es
of the postulated arcklents referred to in 4.1.
4.1 The regiured opesator actice's asui the condations asider which these
actions are required during the luist acci. lent period.

4.4 The generating stathwi vastafles to be used by the operator los
(alidentif y tie accktents mentioned in Section 4.1 above to the degree
neressary for the operator to perform his roles (b) assess flee arrom-
pihbment of the safety famictions pesformed by tie systesns encritioned
in $ccti<ui 4.2 almves (c) gid4- the operator in auemplishing the
reqidred actions referred to in 5cction 4.1 at=>ve; and (1) follow the
roewse of the arrident to determine whettert or suit rusiditions are
evolving within sale limits.

NOIE's:(1) 1967 or more secent.
(2)18 checked. see IIst of setorences attached.
(3)|| checked. see elst of notes atlact.ed.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___. _________ ___ _ _. . _ _ _ _ _ _ . _
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IlUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES

Reference: IEEE Trad tise 5tzwisir4 Criteria for Post Arc 6 dent Monitorine
Instrurnt;DIAliulll LRurtear i>ower (;eneratine Stations. ANSI N41.26,
IEEli 5td. 497.1977.

Eadiost Known Other Notes
Type of Standards or Language of Standards a Recononended Practices Publication Date (Il Reference (2) (3pNumbe' Recommended Practices

l

!
4. Design liasis, page 8 (cmt pued).
NOTE: there fwactical, the same variat$le slwiulJ be used for snore
8 twin one of the above fisections.

4.1 The portion of the post accident monitoring instrunnentstion that
is Class IE.
4.6 The events or cuulitions or tnth whkh determine it.e time period
dising which the monitoring of each variat,le referred to in 4.4 is
re # ired.
4.7 The time af ter the postulated accidents when each vastable
ref erred to in Section 4.4. is first re9nred to te monitored amt the time
interval during which it is rery ired to be monitored.
4.8 1he minirnian sunnber and location of tfe sensor (s) required for any
variat>le referred to in Section 4.4 that have a spatial dependence.

4.9 The locatkms at which the information rnust be available to the
operator and ate types of information tinr cuamples discrete state,
current value of a continuous variable, long term trend) whkh must be
(wesented.
4.10 The range of transient and steady-stata cumulitions of both the
energy supply and tiie environm$nt (for exasuples voltage, frc<psesicy,
electromagnetic inter ference, temperate ve, lumnidity, pressime, vibra-
tion, and radiation) for which provision must be incorporated to ensive
adets. te pcsformance wiern terreired.
4.14 The enallinic tions, scridents, or otfer tsunual events (los
examples fire, emplosion, missiles, lightning, flood, eartlwys. die, wimi)
which condd physically damage roenponents or condd cause environ.
mental rt.anges leading to degradathm of the performance of this
instrtunentatinn and which the design must withstasul.

4.12 The maximann and eninimian values and the manientun tale of
change of cat.h variable whit ti mint te scomm(xtated by the gnist
arrident monitoring instrinnentation ami the maximum ersor withan the
information amast he conveyed to the operator for all of the app 3kshte
conditions listed in 4.10 arwt 4.11 alm,ve.

NOIES:(t) 196F or more recent.
(2) 80 checked, see list of setesences attached.
(3) H checked, see lisi of notes ettsched.

____ _ _ _ _ __- - _ _ _ _ _ _ _ _ - - - .__
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HUMAN ENGINEERING AND RELATED STANDARDS
'. AND RECOMMENDED PRACTICES

g,s ,ene.: IEEE Trall Use StaxLard Critersa for Post Arcident Munitoring

instriance.tation f or Nuricar Power Generatina Stations, ANSI N41.26,
IEEE Std. 491, 1917.

Type of Stendesde or Easliest known Other Notes
Numlaer enguage of Standards or Recommend J PsactIcos Publication Date (11 Ratevence (2) plRecommended Practices

IEE497-I-2 Instrumentation and 5. General Requirements, par,e 8. 1977
Control Stanatard 3 g , , ; ,,

5.1.1 Minimizing Dis la s. To the entent leasible aext gwactical, the
saine information asp ay ( iarviel shall be used for normal operation and
post accident numitoring.

IEE497 l-3 instrtwnentation asut 1. General Requirements, page 3. 1977
Control Staewlard

5.3.2 Location and Identification. Post accident monitoring displays
p ittin97 01 atorf teen nte- shall be located accessible to the operator duing the post accident

E period anut shall be distinguishable from otter displays. Post accident
monitoring displays which enable the opesator to deterrnine mien con-
ditions exist slut reepsire specified manual actions, or monitoring the
results of those actions, shall be located in the vicinity of tie control
statitwis used to cifect the actions.

NOltS:(tl 1967 or more sacer>i.
(2)Il checked. see list of solesences attached.
(3)If checked. see list of poles attached.

_ _ . _ _ _
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NUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES

If*E Revoenmen.ded Practice for the liesign of Display ased ControlReference:

~

faahties f rw Central CR's of Nin. lear power Generating Stations.
5td. %6,1977.

Eastlest Known Other Notes
Type of Standards og Lenguage of Slandards or Recanrnanded PsecHces PubHcellors Date (11 Reference (2) (3)

Number Reco<nmnded Practices*

lE E1%-OR-1 Operator /5ystem Inte- 7. Fisctional" Considerations", page 7. 1977

gration Recoanme wted 7.1 Ceteral. The operator shoisld be considered as one part of an
** * * Integra ted ' system that is necessary for the Iwoper arwi efficient

operation of a suu. lear power plant.

IEE34-OR-2 Operator /5y*, tem Inte- 7. Fier timal "Considerat ims", page 7. 1977

wonunen d 7.2 ths In support of the operator needs, the controlf,a roosn%gy Facilities.sagrier shuidd arrange stic absplay facilities so that the operator,

can readily obscrwe the displays and analyre the status of any system.

1977
IE E 55t.-OR . 5 Operator / System Inte- 7. Fisic tional " Considerations", page 7.

''"""''"d*
h',*,' I"' 7.2.2 Readability aint Compretension. The display c<pdpment shmdd

c,
* '"'*"* '" "# ''' P''''" #*"E' #"' * '

ILES%-IR-1 Imtrunnentaticui ami I". tent use of die foHowing: (1)I ysical differentiation of data -cmsn
Control Recommended whicle are presented, using sim h teclusi< pes as color cating, size, and
Practice shape. (2) Formats keyed to aswf consistent with the physical represen.

tation should be used, for example, a vertical bar indicator for level.
(11 Graphic displays fort flow diagrams, one-line electric diagrams, bar
char t s, e tc.)

IE E 5 %-OR-4 Ogera tor /5ystem Inte- 7. Famer aimal "Cmsideraanons", page 7. 1977

d Control devices asul their fimrtionally associated dnplays shoiddatiay Recommeru 7.1.1,, be im ate.1 to f acilitate operator actiun.

IE E 54-OR-3 Operatnr/Sysicm Inte. 7. Famic tional "Comiderations", page 7 1977

gratim Henmunended 7, g,y g ,,, ,;, ,, ,,, gg, g g ,g,
t operatw in de cetr I rmwn. He foHi g f actws slimdal &

IEE1%-IR.7 Ins r tatim ami considered: (t) the safety fiartions of tie cmtrolled c<psigwnent,
Control Recommemled "U ' " ' I'# "I"'' * I" "" "E * '" I* " #"' I
Prac tice action, (1) the degree of automatirn to be ersed for rontrol, (4) the

f rc<resry of mage of the rmtrols, amt (5) the awaveber of controls
sequired to acrompli+.h a given listtion.

L .

NOTES:(1) 1967 or m we recent.
(2)Il checke1. see list of saferences ettached,
p)Il checkwd, see IIst of notes attached.

_ _ _ . _ . . . .
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HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES

Refeeence; IEEE Recornmeexicd I'rulice for the liesign of Dnplay and Cmtrol

Farshties for Central CR's of Nix lear Pnwer Generatiedtati<wn.
5td. 566.1977.i

|
|

Type of Standards or 1 ertiest known Other Notes
Numbes anguage of Standards a Recanmended PrecHcesRecommended Practices Publication Dale (11 Reference (2) (3)

|

IF Ei%.OR-6 Operator / System Inte- 7. rinrtional "Cmsidera ims", page 7. 1977s

gratim Rn mimervled
7.4 lievice arwt Dispia identification. Identification of control arul

"< ' 5C'
desplay imctions stum Weasily associated wiih the physical devices
tesng monitored or controHed. Where alphasunneric identificaticwn
systems are used, they slaild te sugglementary to a fisicskmal bientifi-
cation.

lE L 5%-OR-7 Ogerator/ System Inte- 7. Functional "Considera tions", page 7. 1977
E'*I I " N '"""" 7.5 Convention for Control Dev6ces. A convenskwa sindd be estab-*' *

lished to provide cmsistency in the operation of controls that perform
similar functums, for example, control switches are to be terned
clockwise to "close"(for circuit tweakers).

IEE 5 WOR-8 Ogerator/ System Inte- 7. l'ame tkmal " Considerations", page 7. 19J7
gration Recommended

7.6.2 Redodant and Deverse Information. Where a scenter of critacal*'
parameters rerpeire re&uulariiWsWEdisplays as a means of aheck-
ing the reasonability of informathm, the alternative information sotsc- -

es shmdd be located to aHow itse operator to use both sources in
arriving at a coerlusion.

IEE5 WOR-9 Operator / System Inte- 7. Fmc timal * Considerations", page 7. 1977
gratim Ret anmended

7.7 Area Arrangement. The euwmal operations area should be cen-
traH rang * n cmtr I sonm to gw ykte the operator withII:E5%-CR-l Cor tro Rauwn Environ-

ment RecommeM surveillance asui access capability to other operating areas withen the
control room. Tie evnergency operations area slumdd be readilyPru tice
accessible and visable from tie swumal operations area. This area
standd not he in a separate room or enclosure froen the nnemal
operati< ins area.

IT E S M-OR-10 Operator /5ystern inte. 7. f~unctional " Considerations", page 7. 1977
gra tiori Recuenmerwied

7.8 IMe Arrangement, Irutivideal devi< cs or groups of isativiesal' ' ' "
devkEdu7n d7 arranged to sninisnize opesator motion inchuting
changes in diserIis si of visim.

,

|

I
HOLES:(1) 5967 or more secent.

(2)lf checked see Hst of roterences attached.
(3)It checked. see Hst of notes ettached. !

. _ _ _ _ _ _ _ _.__ .___- _
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HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOW1 ENDED PRAC11CES

Refseence: IEEE Hecornmended Ivartice for tie Desir.n of I)isplay and Controg

Facilities for Central CR4 of Nim jear power Generating 5tations.
5td. 366,1977.

Earliest 3(nown Other NotesType of Standarde or Language of Slandards or Recommanded Practices Pubilcellon Date (11 Refesence (2) (3)Numbo' Recomrnended Practices

BEEl%-OR-il Operator / System inte- 7. fisic tional "Cansider a tions", page 1. 1977

E "'" 7.l| Internal Security. Where desplay and alarm devires are provided
within the rentral control room to alert the operator to asiauthorized
entry into vital areas, the devices stundo be clearly differentiated from
any devices provided for plant fisictions by color, arrangernent, or
location.

LEE S %-lR-1 Instrianentation and 7. f inac tional "Considera tions", page 7. 1977
Control Heromineruled tie W W stWJ W WFM - se M a
I'*C 'I#' mation avaWaiile on a " dedicated "" intermittent -- periodic," or " inter-

mittent - as called for" tasis. The need for information to be
displayed arul its accessibihty to the operator depeswls om (t) the
consequence of the operator not taking corrective action, (2) the
importance of the data to the operator in determining the plant status,
(1) the drgree of automation to be used in control sy tem design, and
(4) the use of such display tecluiirpes as " display by eucption."

IEES%-IH-4 lastrumentation arul 7. Functimal " Considerations", page 7. 1977
Control 'terominW 7.2.1 Abnormal Condations. The operator should be alerted to ab.

"C ' EC' siormal or asisale enTulitiTwis or significant thanges in the plant armt its
process systems or safety systems or both. ;

|

IEti1%-IR-S Instrinnentatim arwi 7. Famic tional " Considerations", page 7. 1977 |

"',rfi Recoinmen&d 7.2.1.2 System Modes. Alarms slwndd also be terneinated or suppressed,,
dwing modes of operation when they would be meaningless, due to
changes in the operating mode (siw h as startup, power operation,
stestdown, etc.), so that inforenatim priority for the rturent enode of
operation ran le readdy assessed.

HOIES:(1) 196F or more secent.
(2)Il checked, see list of references attached.
p)Il checked, see list of notes attached.

- - _ _ _ .
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IlUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES

IEFE Heromenemfed pract6ce for ate Design of Di' play and ControlRelesence:
facilitees tw Central CRas of Nim lear Power Generatanx Stations.
5td. %6, IU1.

__

~

Eastlest Known Olher Notes
Type of Standards o' tonguage of Standards or ik***nmended y *ctices Putdication Date (11 Rolesence (21 (4Number Recommended Practices

IFai1% lR 6 Instrinnentatim asut 7 Fins tional "Consides ations", page 7. 3977
Cuntrol R ecmmiemled 7. 3. 3 Wiese the controls of equipenent or devkes whkh are part of

## ' safety systems ran be transferred to pnants of cosotrol onnide the
control soons, the snode of the active control should be buticated bi the
controf rooen.

IEE1%-IR-7 instrinnentatiori and 7. Fia ctional"Consideratlans", page 7. 1977

','g , ermunended
I 7.6 DiW and Cmtrol relities - Wal. 5%1 ginme

such as safety surveillance, post accident numitoring, and remote
shutdown shnubi le etnisidered in usage analysis desceited an Section 6.

IEEl%-IR.8 Instrinnentatinn aml 7. Famictituul" Considerations", page 7. 1977

h",'',' , ""'"' 7.6.1 Safety System Stati.s. The operator sfioukt te ricaely informed
of the status of the safety system by means of a display. This display
should be used to enhance the suomal plant meninistrative proceewes.

IEE S M-PR-1 therator INorcewe 7. risic tional " Considerations", page 7. 1977
Recommeruled Practice 1.2.1. 3 timit Monitosing. km additiori to normal equigunent protective

limits, plant operational limits established by technical specifications
arut by plant aeninistrative proceewes shall be monitored by the

, operator.

IE E1%-MR-1 policy, Planning arvi 7. I unc tional " Considerations", page 7. 1977
Managernent Heran- 7.9 Equipment or System Status. Consideration shoidd be given to*** '' ' gwoviiTe iruhcation when .wm-safety-related equigwnent is taken out of

service few maintenaire, calitwation, or kupec tion, ead when it is
retinned t.' service.

IEE 5 %-ER-1 Ogerator Suppora Fquip- 7. ranict: sal" Considerations", page 7. 1977
ment Rc= ommested 7.10 Canmumcations. The metimwis gvovided for rummunication te-* * tweenW operator amt v.arknes other persormel slundd sent divert the

operator from his principal estics.

1

NOIES:(1) test or snme recent.
(410 checked.see list of selevances attached.
(3)Il checked. see list of notes attached.

_ _ _ _ _ _ _ _ _ _ _ _ _ _
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HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACilCES

Overprenwe Protecthsi of Iow Preuure Systems CorwectedIwlesence:
to itse Reactor Coolant Pressise 1%inwlary, AP.*%If AN5 Et,1777.

EssHost Olnown Other Notes
Type of Standasde or Lenguage of Standesde or Itecornmended PeacHces Publication Date (t| Reference (7, (3)

Numhr flocommended Psecticos

1974 12

AN5E3-l.1 Instrianentatiari and 4. Instrianentatim and Canarots, page 3.

Control Standard WI Crimia

4.2.8 Standards Documents. The instrennentation and controls for any
particular overpressure pr9tectiori system newter consideraticri shall te
desigred in arrardance with the applicable IEEE 5tandasds runsistent
with safety clauilicatim (1 80)%

4.2.'. Additimal Csiteria. The following criteria supplement those
standards referc. iced einD.I.
(I) Ibwer operated valves stull be capat4e of ettler renete operatim

from ele Control Roosn or local operation, both subject to inter-
vention by appropriate interlocks. I'ower operated valves with
local control only stull be treated as marusal valves and locked
tBoscJ.

(2) Power operated valves shall te provided watin automatic remote
bdormationpositim (opm/ closed)indicatices in tie Control Room.

regarding t'.ne positim (openAlosed) of maruul valves sfull also be
displayed in the Control Rcaur..

lH Cmtrol Hotun hutication slull be prowhted to indicate wlen isola-
tion is nes:etsarn

(4) The process variables to be sensed may intimie, but not be lienited
?o tie inilowing: ,

(a) liigh psessure systern pressure with the anociated set point to
prevent openmg of the isolatim valves

(h) thgte gwessure systene pressure witti associated set potne to
initsate matomatic isolatiosi, alarm ur Imth

(c) Low gueuise systeest psessure with associated set gunnt to
instiate metomatic isolation, alarm or both.

NO1ES:(t) 1967 or mese reces.t. . ,

(2)ll checked. see list of roterences attached.
(3)Il checked. see list of notes attached.

| '.

_ _.
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HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES

PresswireJ Water Reartor Contaisvnent VentilatimRefeeence:
Systems AN51/ AN_L%.6.1978.

f astlest f(nown Other Notes
Type of Standmeds or Lenguage of Standards or Recenmemsed Psactices Publication Date (t| Releeence p) (3)Noenber Recommended Psectices

AN5 R6-1- 1 Instrimnent atiivi arul 3. Contairwnent Air Cnohng System (CACS).page 4. 1977 55

Control Standsd 1.4. 3. 5 Instatenentatim and control. The CACS lans asui alt cableh
control devices sidlMe operaETe Train the conirof vonm. ran openating
status indication shall be peovided in the control roosu arut an alarm
shall somd in the control room if a riswiing f an stops.

ANT %.6-1 2 Instrinnentatim armt 4. Purge Supply and Exhaust Systems, page 7. 1977 35

Controi Standard 4.1.5 Instr ~tation W Nrol. 6taine isolatim valm W
system f ans shalI be capable olTemote snanual operatim feoen the
control rinun. Their operatiosul status shall be disi ayed in the controld
room. Containment isolation signals or high radiation levels shall close
the P5E5 containment isolation valves and should stop the f ans auto-
matically. Differential pressure instrianents shall be provided to
indicate rhanges in air pressure diop actms eacts filter bank unit in the
main assembly.

AN5%.6 -8- 5 Imtrinnentatim and 4. Purge Supply and Enhamt Systems, page 7. 1978

Control 5tamtard Instsinnentation verpired to isolate the PSE5 upon a high radiation
sigrel due to a refueling fuel handling accident shall be redundant,
satisf y the single f ailure criteria, and be SSE rpaalified. The anonitor to
detect thas isolatim limactim slundo le last acting relative to sie
enmitor location, extwust duct velocity and PSE5 isolation valve closine
time.

ANSE6-I 4 Instrinnentatim asut 6. Reactor Cavity Cooling System, page 12. 3977 11

Control standard 6.4. 5. 5 Instrianentation arul Control. The RCC5 f ans shall be operable
f roen tie c ontrol room. Fan riswiing hghts shall be provided in the
control room ami are alarm shall sotaut in the control roman il the
namag f an should stop. Temperative sensing devites shoeild f.e
provided at approprk.o <ations to psovide an alam m the control
roorn at temperatares spproas n the design manieman vahee.

_

NOT ES:(I) 1967 or more secent.
p)It checked sea list of selerances atlached.
(t) 58 checked. see list of notes attached.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ __
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HUMAN ENGINEERING AND RELATED STANDARDS
AND HECOMMENDED PHACTICES

Reference: _

|

EssHest Knowes Other Notes

Type of Standards or Longiange of Standards et Recommended Psectices PubHcottost Date (tl Reference (2) (3)

Numbo' Recommended Psacticos

1978

AN5%.01 5 lustrianentation and 7. Cmtainmerit lleating system, page I1.

g,,, ,,,,, g g p ,,g, y,, ggg g,, ga g
Ccnitrol Starwlard 7,,,3,3 Swildes

trolled by tiermostats located in sleir respective areas.
slaild be twovisied to enable the f an to te contralled locallyJ

1978

AN5%,6 14 Instrumentatr n and 8. Containment Cleanup System. page it.
o

8.4.1.5 Instruenentatkwi and Control. Instrinnentaticei shall be lin-Centril 5tasulard
nisled tolndicate changes in air press.ne drop actnss each filter bank.

1978
Contairwnent Competment rooting Systems, page 15.

AN5%.01-7 Instranentation and 9.
Cmtrol St award 9.4.1.5 Instrwnentation arwi Control. The CCCS lans stwwald be rcui-l'an running lights should be provided in

trolled from the cmtrof rooni.the control roosn aruf an alarm studd soint in the rentrol scnwn it any
turwnng f an studd stop. Switclics stwneid,he provided to enable ate f an
to be started and stopped at a local station.

i

s

NOT ES. (1) 1961 or mese secent.
(2)Il checbed. see list of references attached.
(3) ti checned, see list of notes attached.

____ _. __ -
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llUMAN ENGINEERING AN9 RELATED STANDARDS
AND RECOMMENDED PRACTICES

Reference: froposed American %tional 5tandard friteria f or
SafelnRclaicdi.)pcgatos Ar f innt Amt NAAn/ANQQU7.

|
| Earliest Known Other NotesType of Standards o,

Number anguage of Stamfasds a Recenmended Psactices Pubilcation Date (11 Rolesence (2) (31Recommended Practicos

AN55 8.4-0-1 Operator / System Inte- 3.0 General Regsirements for Operator Actions, page 6. 1977

E'" " * 1. 8 Safety systeen sesponse to design basis events shall be initiatest by
autoenatic protection systems if tie gwotective action must be initiated
earlier than allowed by the Time Test 1 intervals given en section 5.

AN551.4-0 2 Operator /5ystem hite- 3.0 General Requirements for Operator Actions,page 7. 1977

E' * * " ' ' 3.2 Safety system respawise to design basis events may be initiated by
regured operator acekwds) 11 all of the re9sirements of this darument
are met, particularly the tiene test requirements of section 5 herein.

A N55 t.4.0 1 Operator /5ystem Inte. 1.0 General Requirements for Operator Actiims, page 7. 1977

E'" "' ).1 Af ter autoenatic or operator initiation of the safety systems, ,

reqmred operator actions may be used for initiation of sut, sequent
protective actions sequired in the sequence of the design basis events 61
all the rc9sirements of this document are me1.

A N551.4-O-4 Operator / System bite- 3.0 General Regsirevnents for Operator Actkwis, page 7. 1977
gra e tandard 3.4 Required operator acekms or sequences of actions shall only be^ * '

, $,', M wtere time is time and informatiori available for the operator ,to
*

, a recognize an error and where equipment and process dessgri permsts
corrective action.

AN551.4 4-0-5 Operator /5ystem Inte- 3.0 General Rc9sirements for Operator Actions, page 7. 1977
gration Standard 3.5 The nuenber of required operator actions or sequences of acekms

shall be minirnired to the entent that tie operators have suf ficient time
to monitor the plant status, and per foren optiorwl operator actkuis.

NOTE 5:(t) 1967 or more secent.
(2)It checked see IIst of references alteched.
(3)|| checked, see ilst of notes ettached.

~ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . -- _
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HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES

Rev.rence: _

Other Notes
_ Earliest Known

PubWation Date (t; Relevance (2) (1)

Language of Standards or Recommended peactices _

Number Recommended practices
-

.

1977

General Reqidrements for ogmator Actims,page 1.
3.0

ile mantner of required operator artismos ur sc9sences of actionsAN518.4 P-1 Operator Procedure

shall be sninimited to the calent that the operatoss have suff nient thaecStandar1 1.)
i

to monitco tfe plant status,asul periorm optional operatur act ms.
1977

General Regdrements for Operator Actims, page 1.3.0
AN511.4-0 6 Oper ator 15ystem inte. Protective actiers slut require frequent or contireamss monitiminggranm StaMud

or adjustment shall be auttunated wlere practical.
3.6

ii 1977

General Regerements for Oprvator Actims,page 1.
3.0

The runnber of the re9 red operatur acthuts specllied at any pointAN511.4-O-7 Operator /5ystem Inte- d

ire time shall be hmited to a value that ran be ceuwbe.ted by the menta).1E'*'I " '

of operators avaifahle. 1977

4.0 tor atims for Operator Ac tions aswf Operator Envirorunental
AN A 51.4-l.2 Insartanentatim arut Protection, page 7.

Control Statutad All operator acekms re9 sired in less than 30 minutes followingtic

design basis events shall be rapable of being ;-stormed froni
.

4.1

controt room.

4.0 Locatkan for Oper ator Ac tions and Operator fnvirotunental
1977

AN511.4-P-2 Operator Proredure Protection, page 7.
All operatne actims se9 red in less stun 30 mhustes followingStanda d d

design tusis events shall he tapaide of being pestormed trum tie4.1

ctaitrol rnom.

4.0 Locati.wn for Operator Actuvis arul Operator l'nvirosunental
1977

Instr amnentat uvi aswl Protection, page 3.AN551.4-1-)
Control 5taswiard objectsve in (a) minimire stie ementer of

a Procedine 4.5 la stull Ise a drsigr$
N''' '""'' I* E" I '" " I '*" 'U"*

AN511.4.P-3
''P''''"'

'C'I""5
'""""'"#'*"" *I I" "I ''

'''I""
*I II# '**"*I "*"'a't

"

AN554.4 M-l
Planning, Policy mut at tions arewhu h sc9 red operatord""

Masugement Standard outside flee control eouen
per fue med.

l
__

notes:(1) 1967 os moes recent.(2)Il checked, see list of seterences attactied.
,

(3)If checked, see list of notes attached.

_ _ _ _ _ _ _ _ _ _ _ _
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ilUMAN EllGirlEERit1G AtJD RELATED STAtJDARDS
At3D RECOMMEtJDED PRACilCES

Refseence:

1 Eastiest Known Other NotesType of Standatos or anguage of Standeeds or Recommended Peactices Publication Date (tj Refeeence m p)Number Recommended Practices
-

AN551.9-I-4 Instrtunentalmwn and 7.s Information Availability, page 14. 1977

Control Starulard 7.1 The operator shal0 be gwovided with clearly presented reaikast
informatim, at the regured time for him to assess the seed for a
particular protective action without significant diagsunes.

A N551.4 -l. 3 Instrienentatim .nd 7.0 Information Availability, gege it. 1977

Control 5tandard 7.2 Each chamel of reackart information that irmhcates the initiation
(at t ) of a design tusis event shall include both an hidicator and an
audaEIe alarm, such as an aswumw lator. More than one var 6able may le.

regiired en identily tie initiatkm of a design basis event.

AN551.4-14 hutruinentatkun armt 7.0 Informathwi Availabitaty, page 11. 1977
Controf 5;arukerd

7.3 E.nh a harviel of reatknat informailose that kutscates the seed (at t )
for a regaired operator action that snust be b itiated withiri 30 enisust8s
after sie operator actiori alarm (i.e., (t -e)F 30 marnates) shall
am tude both an Irwlicator and an aishble alar,m, e,sh as an answanciator..

A N531.4 -1-7 instrienentatiori aruf 7.0 Information Availability, page 15. 1977
Control St anitard M dM M wh Wmm M Wies & W tw a

AN518.4 P-4 Ogerator Procedure regnred operator action that need not le initiated testil 30 sninutes or
mose af ter the operator action alarm (i.e., (t - t ) i 30 minutes) shallgierlisle either an indicator and an amfible alafen, or an irufrator
supplemented by an e ncrgesty procedure. This procedure shalliexhale
an esti#nate of the time at whk h ear.h requered operator actkwi must he
initiated.

HOIES:(t) 1967 or moes recent.
A Il checked. see list of safesences attached.
(3)lf checked see list of notes attached.
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IlUMAN ENGINEERING AtJD RELATED STANDARDS
AND RECOMMENDED PRACTICES ,

Reserence: j

Earliest known Other Noteslype of Standards or
Nisenber Language el Standards or Recommended Practices Publication Date (11 Ref seence (2) (31itecommended Practices

AN551.4 1-8 Instristier.tatim aswt 7.0 Information Availan.lfity, page 15. 1977
onte 1 m rd 7.5 Readiut informatkm shall tr pcovided which hwheates that each

action controlled by an operatcr manipstatiosi this heeri correctly
initia ted.

AN511.4 1-9 lustrinneritatkni and 8.0 Reliabdity of Instrumentatimi arul Controls, page 15. 1977
Control 5tandar d 8.2 A sninimusn of ttwee charwiefs of readout information shall be

more than one train of safety system equipment.gactions that affect
provided to isuficate tie need for required operaf

This requirement
can tie reduced to two charuwls il tie operator can always take a sale
action when f aced with a disagreement in display informatkm or if
appropriately qualified irwfications of diverse related variatiles are
available to give similar information.

AN55 8.4-8-10 kistrinnentations arwl 8.0 Reliability of Instrumentation and Controls, page 16. 1977
nte Standard 8.1 Where at least two trains of safety systern equipnent are pro-

vided, a minimisn of cuie thannel o8 readmt inforrnation get train shall
be provided to iruhcate the ewed for required operator actions that
would only aflect one train of the safety system e<paipnent.

AN551.4.M-2 Planning Policy arul 9.0 Safety Analyses and Emergency Proccanes, page 16. 1977

*"'E''"'"' ' * " ' ' 9.1 The tiene delays, thne margins, required operator actions, and
their annriated instrinnentation, ramtrols, and locations (il matside tie
main centsog room) shall le dncianented in the safety analysis for each
design basis event.

9.2 No credit shall be taken in the safety arulysis of design basis
events for optional or asiplanned operator actkms.

AN551.4.P.S herator Procethwe 9.0 Safety Analyses aswl Emergency Pror edtwes, page 16. 1977
Staiwl.ird

9.1 Requited operaeogggiions shall be hwhated in the iormal plani.

emergeru y proceewes. The discrete manipulathms (from Tirrie Test
2) dull be identified in the proceewes.

NOTES:(1) 1967 or more recent.
(2)If checked, see list of roterances attached.
(3|Il c,hecked. see IIst 90 notes attached.

,
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HUMAN ENGir1EERif4G Af1D RELATED STANDARDS
AtlD RECOMMENDED PRACTICES

%gle l' ail me t 'ritet ia few p114 lluid Systems
Reference:

ANS 11.7.1976.
Othes Notes

Eastlesi Known
Putdication Date (t) Refesence (2) (3)

Type of Standaeds or Language el standards or Recommended practices
Numbo' Recommended fractices

1976
Rules for Applicatim of the %gle I aittue Criteria

AN558.71 1 Instrianentatim and J.
Tte tenit design shaft te sisci that active componwnts of safetyContr ol 5tandard

systerns mut (feir related service systems can te proved operational by
1.9

or mannutscheduled periode operational tests and by ai tomatic
operational status irulications.

1976
Rules f or Agplicatim ni the Single Faitise Criscria

AN351.7-M-1 1%Iicy,I'lanning and ). errnr as ashall consider 6n his design operatorManagernent Standard 3.10 Tlee designer
potential single f ailure in adlitim to tie initiating event.
11 suitalde time aeulineans f or detection asui diagsmis of operator error
are provided,crwrectim of tie error may be asserned.I

i

e .

.

._

__

NOTES; it) 1967 or more secent.
(2)Il checked, see list of soferences attached.
(3)Il checked.see list of notes attached.

_ _
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IlUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES

j Sinate Fmhne CrP :Ila tor Ligittiater Reactor (l_180 Saf ety
I Refeeence: d

Relatedfluid Systems. AN51/AN5-5QDig{t 4 1979.

Eesitest known Other Notes.

Type of Siandsede or enguage of Standards or Recoenmended Psactices Pubalcellon Date (t| Rolesence p) pp
Nuee' Recomenende i Psactices

.

1979
AN558.9 M-I Planning, Policy and 3. Hules f or App!ication of the Single failure Criteria, page 6.

Management Statutard 3.10 The designer si.all consider he his design an operator error as a
AN518.9-0-1 ( ra tor s/5 n Inte. potential single at the f ailure in adlition to the initiating event.

1979
AN538.9-I-I instrianentation and 3. Rules for Applicathm of the Single railure Csiteria page 4.

'

11 Utable thne and means for detect 6an, ' diagnosis, and cor."I' I ' * ' '

o " rat
r

3.11inte- rection of single f ailures are provided, operator actps for mitigationAN53 9 0-2j
,

E ' I* U* ' N'*U "U**'I,
*I **"W"'' *I ' *

AN558.9 M-2 Planning, Policy menf
klanagesneint Standard

AN558.9.P-1 Operator Procedure
Stasulard

.

HOf ES:(t) 1967 os more secent.
p)It checked.See list of selerances attached.
13)Il checked. see list of siotes attached.

_ _ _ . _ _ _ _ _ .
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HUMAN ENGINEERING AND HELATED SIANDARDS
AND HECOMMENDED PHACTICES

#

ggency Cmtr >l[eritres f or Nigtear Power Plants
_

_

NotesRelosence: Other
f f6ff6N5 J.T.J.19/9: Earliest f(newes efesence pl (3)

blication Date(il R- Pu_

Language of Standards or Recomunended Peacekes-

54

_

Type of Stands.eds or

Husntbe' Recomanended Psectices
1978

f.

T ypes of Emergency Control Centess, parfThe surlear plant control room shall have
-

1.
Ir.str umentatiori and trol center,

3.1.2 Cornmunications.
redundant two-way coemmsiications with the errv.nge <y concornpany headquarters, and witti appropriate off-site sippor

AN%).7.21 8 Conteel standard t ageeries
art Egne- ncations withator

AN51.7.2-E-1

sesponsible for initial actions. At a minisman, the commissie various errectgency control centers shall irwfude norrnal te ep oThe afsesnate mettvid may
l h ne

communicatiores asul an alternate means.incimle, depeewtwig oss the disf areces involved, soised powered te eg ion
l4 es,

(N A* A5).
two-way radios, mirrowave, or the rational warning system 54

1973

Types of Emergevey Control Centess, page I. instaisnentation and3. The
tristruenentation and 3.1.1 Instrimnentation anal Equipment. ll inciale inst not lieAN51.7.2-8-2 Conttol Starulard equigwnent terreirements for the control room shai bles

limited to (f) instramnentation to evaluate the pincipal plant var aentstion
indicative of the plant status and futiae corwfitions,(2)irotrianl the eneteorological-

to evaluate the release rate of radiomrfides asa bilsty) at the site,

coswfitions (i.e., wind speed, wind directions, and af a(1) at. cess to instrimnentation for radiolog6 cal sawveillance, arw
f (4)

f the sum 8 car plant

erydgunent secessary to enstwe the hatntability o
control room duing the rosuse of an accident. 34

1978

Types of Ernergency Control Centers, page I. Tie emergency pessosinel shall ime access to1.

AN51.7.2-P-I
opesator Procedure broad ange of

1.1.4 Decisional Aids.prepareThopleth dose ciwves (or their eedwalent) for a5' **I'' - d eneteosological con-
representative release rates or source terms ani the meteoro,

ditions. Given a monitored or calculated source tesm arvist in
logical coswhtions, the inictmation froen these naves can muf f-site radw

provi.hng an early estimate of the projected on- ared ologaral impact ami the time avaital,le to unplemmt protet five act ons.
i

I
__

|

l

u

NOILS:(1) 4967 or meu secent.(2)It checked, see last 01 solerences attached.
(:3) ti checked, see elst el notes attached.
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HUMAN Et4GINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES

Reference: IEEE Staeulard for Qualifying Class IE Equiwnesit for Ntm lear

Power Geteratme Stations. IFEE 5td. 32h1974.

Eastlest known Other Notes
Re70.'".*' *f.3,'a*|u"e. t 5" a ' s' * a - a=a - d d e'-"=" ~~a"- oa m a*- m o>n-+- e

IEE-121-I-I kistr unnentat oimi asul 6. Qualification Proredores arui kleelwuls, page 10. 1974

Control Stavulard W EgaWt Pufem Wif utes. Elwirk %mt W-
f acations shall define ate egsipenent's Class IE regniternents and shall
include as applical>les

(6) Contrc t . indacating, and other auxiliary devices contained in time
egaipens st or enternal to the egaipenent arul reg, ired for proper
oper a eion.

NOT ES:(t) 1967 or nioes recent.
(2)li checked, see list of refeeences attached.
p)Il checked, see list of notes attached.

_ _ _ _ _ _ _ _ - - .________. _ - _ - - _ _ _ _ _ _ - - _ _ _ _ -- -_
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HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMEtlDED PRACTICES

XfE Trial Udtan4gd-QJitela for Saltithitems forReference:
Nin-lear Power Generatuig Statims,5td. 601,1977.

Earliest Known Other Notes

Pubilcation Date (t) Relesence (2) (31Type of Standards or Lenguage of Standards or Recommended Practices
Numbe' Recommended Practices

1968 %
Safety System fisu' tional arut Design Iterpiirements, page t ).

IE f'-603 -O- l Operator /Systern inte- 4.

gration standard 4.2.1 Means shall le gwovided in the control room to implement
IEE-603.I-I instrinnentation azul snarmal initiation at tie system level of the automaticatty initsated

The incans provided shall ininimize the runnber ofControl Starutar<l proterlive actims.
discrete operator manipulations arwi shall depend osi the operatim of a
minisman of equipment.

1977
Saf ety Systern functimal,and Design Iterpurements, page 13.

IEE-60 5-0-2 Opci a tor /5yst em In te- 4.
Information displays shall be located accessitife togrmes Standard 4.11.4 Location.Information dnplays provided for manually initiatedthe operator,

protertive artions shall be viuble from the luration of the controts used
to ef f ect stie actims.

1977
Safety System l~unctional asul Design Rc9sirements, page 13.

IEE-601-P-l Operator Proredure 4.
Starulard 4.2. 3 Means shall be provided to impicment the maruut actions neces-

sar y to maintain sale corviitions af ter the proective actions areII E-601-I-2 lustetunceit-stion aruf
com leted as specified in 3.10. The runnber of available raualifiedControl Standard
operators, the information gwowided to these operators, tfie ac tions
required of these operators, azul the gaantity arkt kication of associated
displays and r,ontrols shall be approgwiate for the time period wittiist
whkh the actions must be arromplished. Sinh displays and controls
shall be located in areas that are accessible asut in an environment
suitable few the operator.

1968 %
Saf ety System Funetinnat and Design iterpiirements, page 13.

'2 E-60 ).P-2 Operator Procedine 4.
4.4 Cornpletion of Protective Action. The safety systein shall be* '
desigiE~d so that, once initiated automatically or snaruully, the intended
sespwsm e of protective actions at the systein level sfull contatuse imital-

Deliberate operator action shall be registed to rettwn therompletion.
safety system to suwmal. This re9 irement shall not swertoute the irse of
egeipment protectWe devices or the provision for (fiose dehtscrate
operator intervention hich are identif 6ed in 1.10 of ttie design fusis.

HOLES:(t) 1967 or enore escent.
(2)18 ct ached, see list of soferences etisched.
(3)li checked. see list of notes ettached.
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HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES

n.terence:

e

Type of Standards og Eoillest known Other Notes
Numbe' Longisage of Standanis or Recanmended Practices Publication Date (il 3telerence (2) (3)Recommended Psacticoe

IFE-603-143 Instrumentatim arul 4. Saf ety System Fis ctiorul aruf Design Retrairements, page 11. 1968 %
Control 5tatutard 4.2.2 Means shall be provided in the control room to implement

marmal initiation of the protective actions identified in 3.1 that have
not been selected for autoinatic initiation analer 4.1.

IF E-60 3-1- 4 Instamientation and 4. Safety %ystem Fisictirwul amt Design Regelrements, page 11. 1963 56

Controf StamLird 4.11 Information Displays

Means. The &ys forsplay instrinnentation gwovided for the manually siistiated
4.11.1 Djis >la Protec tive Actions initiated Solely J Manualb

actions re9 sired for the safety system to accomplis its protective
functum shall be part of the safety system. The design shall rumimize
the pnssibility of anomalous indications which cadd be confusing to the
opera tor.

IE E-601-I-5 Instramnentation arul 4. Safety System Finictircul and Design perpsirernents, page 13. 1968 %
Control Standard 4.11.2 System Status Indication. The display instrienentation provided

-for safety system status indEation need siot be part of the safety
system. The display instrinnentation shall gxovide accurate, complete,
and timely information pertinent to safety systern status. This infor-
mati<m shall imiude irufication and identification of protective actions
at the e hamel level arut the system level. The design slutt minimize
the possibility of anomalous indications which could be confusing to the
opera tor.

IE E-601- 1-6 Instrinnentat6an arul 4. Safety System l'amctimal arwl Desigri Rerpirements, page i1. 1963 56
Control 5tarulard g ,3 g g g

of the safety system riave been hypassed or deliberately rendered
inoperative for any purpose, contirusing imlication of this fact at tie
system level shall he provided in the contiof room.

IC E-60 3-O- 1 Opera tor / System lnte. 6. Protective Action Systern liwictional and Design Requircenents, 1977
gration starufard page 17.

6.1 diamul Initiation. Il marusal initiation of any actuated rangwment
in ti.e protective action system is required to fulfill a ilesign basis
obpective, the additiorul design features its the protective action system
necessary to accornpleslo siu h inasiual iriitiatiori shall sion defeat tie
requirements of 4.2 or 4.3.

hot ES:(t) 196F or more secent.
(2)Il checked. see list ol references ettached.
(3)It checked. see list of notes attached.

_ . _
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HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES

frotesed IEf E CrilhMer Nwlear Power I'lantRelevance:
i Protection System,5td. 279,1%3.

Eastlest Known Other Notes

Type of Standards or language of Standards or Recommended Psecticee Publication Date (il Rolesence (2) (3)

Numbo' Recoenmended Practices

1968

IE E279-I-l Instrinnentation auf 4. Requirements, guge 4.
4.9 Capability for Sensor Clecks. Means shall be psovided for check."" I * ' '

IEE 2 79-0-l t ator/Syst m inte- ing, with a high degree of confidence, the operational availabilsty of
each system inpst sensor durmg reactor operation.

by persurbing the monitored variables or(a) within the contraints of paragraph 4.11, by introducing and(b)
varying, as appropriate, a sutastitute input to tie sensor of the
same natswe as the measawed variable; or

(c) by cross chec king letween charwwls that twar a known rela-
tiomhip to can b otter and that have read-outs available.

1968

IEE279-0-2 Operator /5ysicm Inte- 4. Itequisements, page 4.

4.12 a B sses. Where operating re<pairements rwces-
gration Standard

sitate automatic or snanual bypass of a protective function, tre <fesign
shall be such that the bypass will be removed automatically wherever

Devkes med to achieve actosnatic i
peernission ccnnhtions are not snet. are par t of stw-removal el tt e bypass of a gwotective itsw tion
protection system ami must be designed in acrosd.stw e with these
Criteria.

Hof ES:(t) 9961 or more recent.
(2)It checked, see list of references attached.
(1)It checked.see ilst of notes attached.
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INDEX OF CONTROL ROOM HFE DESIGN CONSIDERATIONS

i

Aree: r<wirrots

HFE issues Descriptions / Definitions elo'sje APP coble Associated Nuclear88

Name To TMI-2 CR7 Regulations & StandarJs

seintim of Contrnas C<witsof scler tiius asul th sign es MIL-5 ID- 14 7215
<k perplent run Van Colt asul Kinkade

"' '*'""ko liestr stentiori of loail, ses h Yes
P' *slut operatiws limbs are ^ UU I''suit overlandened

o Control capabilitars are Yes
paired to finirtisuul
reepsirenients:
- amtsiesous var eables
- dist rete vasiables
- pa ct him sc<pasa rneceits
- spacm activatim
- data ener y
- qiunistative setting

lincctum of Control Move- Following are a orisid=1atitnas MIL-STI) 147215
ment relevant to control dirntim Van Cott arul Kia.kask?

and movcenent: Clulunis
. . AF5C till |-)o Cons.istency watin directnwi ''Al53 C-5TD 512of movtsnent of aswsated

displays

o Durc tim of snovement Yes
cosmstent with orientatiim
ut tin operator

' List of References is attached.
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INDEX OF CONTROL ROOM life DESIGN CONSIDERATIONS

Area: Controls

R6ference ApWceWe Associaled NucteerHFElssues Descriptions / Definitions
Name To TMI-2 CR7 Regulellons & Standards

Arrangernent arul Groiqung Consiik rati wis related to AtlL-510- i t 71tl
arr.eigesnent asul groigiing are Van Cots and Kinkaik-
as follows: McCor niii k l

Clui' anisCruitruis groupcil ai a tw ding y ,,
'

o
to seqin ntial relatsum in
opera tiivi

o TYunar y owitrols located in Yes
snost f avoralate positiast
wsth respect to case of
reailung and operanng

Rnnrrang ronerof grnisps Yeso
sinail.ar in layout isoin
puwl to puwl

o Muuesiu n/niaasesienne t'twi- Yes
trol sparine ailifrewel as
p.ireat< vgn

Ce hng o Scicction of codang MIL 5TD-|4721l Yes
snetinxis (slwpe, size, Van Cott asal Kinkade
color) OMnisteset willa owl- !)ioastronautics Data (kmk
ing requiresnesets asul other Clupanis
f actors Luntient hght,
etr.)
Coding nuxles (size, stupe, Yeso
coliu) consistent wath sys.
tein

- functinnally sisnitar
rentrols la.sve sanic
oiting

"Lisl of fieferences is attached.

_ . . . .
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|NDEX OF CONTROL ROOM HFE DESIGN CONSIDERATIONS

.

Aros: Canele uls

Reference Applicable Associated NucleasHF E lasues Descsipilons/ Definitions
Name* To IMI-2 CR7 Regulations & Standasds

Cokar Coding Color rodung of costerals es Mit. -SI D- i 4 7211 Yes
used only when seyseised. Vasi ColI aeni Kankadi-
Otlierwise, ravitrols ..re bla( k Clupanis
swagray. M5l C-STD- 512

Cue. trol Coenpatibility willa Controls simnald be nienp.itil le MIL-5 T D- 14721%
liardwaee with ,uiy lurdware useil Malosw-

M 5f'C-S TD- 512

h ev nti.wi of An utental C.uniileratiewn are as f ollows: MIL-ST D- 14 72tn Yes
Ar t.va ti<wn - los:ati.wi of nuitrois Van Cott asuf Kinkade Yes

- design of renarois M.al.m.c Yes
(guards, seu ing loaahng, Clup uiis
etcJ

. crmtrols riesagned to Yes
psevent a<tiderst.il
ac tivatiivi sim>uld
still bc operabic * '

Gerieral Cruitrol Design Con- following ase e swirrel desigit . MIL-S TD- 14 /211
sideratiivis f eatuses m4re h slumlil be con- Yan cost atni Kinkade

sidered den sng control eksips/ Chapsiis
selet tican McGivniick

- eninieninn/nia miininn Maliwic Yes
runnber of swittle
positiewis

- pecsceu e of detents Yes
- switt h sesistasu e Yes
- swit< le l. bels Yes
- swite h L ;enits Yes
- tabel/tegr1ut owstrast Yes

,

- label paralla s Yes
- rivittog deinennumis Yes
- outrel e esistasw e Yes
. conts 01 disple enecnt Yes
- runtsof sep.uatinn Yes
- giurits/Imu rice s Yes
- nwilrol sire / slope Yes
- a evitrol fin aliese Yes

* List of References is attached.
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INDEX OF CONTROL ROOM llFE DESIGN CONSIDERATIONS

Area: Civitrols

Reference Applicable Associated NuclearHFE lssues Descriptions /Dellnlilons
Name* To TMI-2 CR7 Regulations & Stendesde

Generai Control Design Cin. - c entrol ilbunnuti wi Yes
siderat ms 6 untised) - tamtrof luennaru.e Yes

- vnabdit y Yes
- assuri.ited dnplays Yes
- derec tuus of tosittof Yes

movcenent
- feedlw k Yes
- orissitatinisi to fix' uggy- Yes

a tir

- codmg, size /stvec/ Yes
cutir/positiin,

- saisitivit y Yes
- specil of resg* wiw Yes
- re ta.sl4 tit y Yes
- stability Yes
. accuracy Yes

* List of References is attached.

_ . _ _ _ _ _ . _ _ .
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INDEX OF CONTROL ROOM HFE DESjGN CONSIDERATIONS

Area: Visual thsplays

fieference Appilcetile Associated NuclearHFElseues Descriptions / Definitions
Home* To TMI-2 CA? Regulellons & Stendeeds

6;if or enati ii Displayed liuvides the operator witte MIL-51'n- 1472B Yes
o

ticar isulu~atituis of systesti Van Colt asmi Kinka.k- (
< twidstiivis shie h gwninpas Al'$C Dit |-)
operatir ar tiivis, ikv issian Clup.miis

o 5perific arcas t-> Ic "' C'" ""O
Yesa:NIc%Mj ifM likle t

- raw tent,in ternos of

atus is to be displ.sycd
- guccisitue sc< pared ivi j

tiu snfirinarnwi dis- '

pl.s ycd
- infininala wi lin en.st

o Dasplayed infie snatissa Yes
slatuld aw>t tre redimulantly
displayed smiless acapiited
at stillerent operatang
statiinis

o Onplay f ailiue slenilda Yes
- he inanedsately

apparent to lla oper-
ator

- riait t Jelse a Iall.4rP Its
tic operabitaty of the
c<pupancut assiriateil
with flee dasplay

th s suit eneced operator Yes
o

capa< it y,

-

* List of References is stisched.

-_ - _._ _____ . ____ -- _ _ . _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ .
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INDEX OF CONTROL ROOM HFE DESIGN CONSIDERATIONS

A,ee: Vis.nl swsplays
.

Reference Applicable Associated Nuclear
HFE issuos Descriptions /Delln!! Ions Neme' To TMI-2 CR7 Regulations & Stenderds

!
Ltxaticw, armi Arrasigernent 1)esplays sinusid in 1.u atc<l Etil-5 T B)- 14 7245

su1 slut: V.we Cott aest Kanka<h-
Maloneo Tiecy niay be read en tie Y "'Mhisiid

ikWaisal o|JCTatsug PO%itI(41

o Tier y recysere ru tools to Yes
ca.1 (sist ti as laiMce s,

llastJights, etc.)
o lhey are uricuted to the Yes

hne of sight of tic egier-
ator in tiec awwanal ogwrator
posititw o

o thsplay sin fares <h> not Yes
. rellert andnerit light

Timey are grouped ao en d- Yeso
sng to:
- issage rates
- operatiusial se<yiraw c
- ingxs tarw c

o Viewing dista#w e is Yes
a(numited f ew ise lle eh sign

Ombng Corting slunslJ be used to f acil- MIL Sil)-147211
itater Van Cott .unt Kinka.h-

- display diu runismati4wn Cluep.uiis Yes
- ish ntificaliswi of linu:- Al'M: till I- 3 Yes

tumally sim.l.w dr. plays Mahuic
- itk ntilir ati n ul display M 51'C- SII)- 512 Yes

relatstmisliaps
- ident.ficati.wi ni < riti- Yes

ralinforinatuwe wathan
a displsy

- ini venati wi pem essing Yes
|

|

* List of References is entsched.
.
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INDEX OF CONTROL ROOM HFE DESIGN CO :'ilDERATIONS

A,ee: vis.ul nheu s ,r

,

HFE Issues Descripalons/ Definitions Rolesence Applicable Assocleled NucleosN on.e * To TMl-2 CR7 Regulellons & Standesde
thsplay Use o Dasplay type selecthvi(ud MIL -S TD- 14128 Yesdrpcsels m sie a thirsecter- Vasi Cott asal Kinka h-

isti(s of tip inits anali.wi to Chap.unis
lac dopbyed:
- cmtinuses a mte nt
- status nuwistoring
- tericfing/aler e uig
- scarth/iileneifirat um
- <kxhim making
- ts cew! analysis

General Display Cluracter- o inmiscator ligtits slanel.1 risit M1-S TD- 18:1 28s Yesistics to tse Cmsidered as be used (an tin caten- Van Cote arvi Kink.utep.m t of CR design guisterd umule) to iaufgate a uniastramautics Data (knik
systern "gn" umda tam

o These omsick raineis 'Yesinclistra
- infim anatim displayed

Yes- func ti4wul grouping Yes- linnuunce
Yes- lutnieum e rmtrol Yes- dnplay ogwvaleilit y
Yestesting

- rrastrast tw tween
Yeslegetals asyl b.u Agrtumpi

- < olor (amling
Yes- paralia n
Yes- enultspie legen<h
Yes

- vnt,ilit y
Yes- vistul envirininunt
Yes- sigsul ra te
Yes- resolutim
Yes- dis ( t suisul41s t y
Yes- legends
Yes- ciurat ter siirs
Yes- synntology
Yes

" List of References is attached.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ __ . _ _ . _ _ _
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INDEX OF CONTROL ROOM HFE DESIGN CONSIDEHATIONS
iArea: Vneul Dnplays

* a

llFE lssues Descefptions/ Definitions Reference A M ce eName AnMeled Nucker
To 1MI-2 CR7 Regulations & Slendards

Color Codsng
Conveying inica mati<ui ley Allt. 510- 14 721%

j assam iatang who wish systene Van Colt .uwl Ka: Aa4' Yes
infor tna t hwe: Al'M: Dit 8- 3

- red - riot weihin solcr. Cl.eguiis
ante casuhtams M. Cormar k- II.eshing scil - cener- Alahwie
gency curulitim M58;C-S T D. 512

- yellow - ruarginal em.
da d.vi

- green - pmitive innfa.

talian of syssen) oper-
abilit y

- white - alternate
e

limirinun rtive
Dnplay Cluracteristics to be

Transsthaniewsted displays AllL- 5 fD- 19721%
o

Atkisesseif as Part of Design - legends Clup.uus Yes
- to klightung
- intensity e ontrals
- lanip aedunilancy
- lettes sug

lont
alwracter sites

- color owling
- Ilade rales las agpli,

table)
- visibsta t y
- jegsbalst y
- symbology
- size / stupe

o L egend lights
- coba Yes
- latels/lont/ sues
- sp ring
- sire shage

1
4

*tist of References is etteched.
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INDEX OF CONTROL ROOM HFE DESIGN CONSIDERATIONS
l

I
Ases: Vn HIthstlays

Reference AppeeWe Assalated NuckerHF E lssues DescstptionstDefinitions
Nome To TMI-2 CR7 Regulations & Stendeeds

thsplay Ciceractersstics o 5 ale twiu at.ws Yes
(omtiemacd) - neovsng gwinter

{ - enoving scale
- a< < ntar y
- paralla s

- latels, legesuis
- tolerana e n .es kings
- gradisitiwe
- swuswr, cal size

- star t/rfki points
- site /stkape/lew-'.itie ve
- susn.cs ic progressiivg
- scale Ixcak (geuges)
- suuniswl (m licsi ciraip.

nient lius.tisuung pro-
guly) pointer positiivi

- viewing dotarre

o Cetis Yes
- viewing distaere
- u tren liunis6un c
- asnliicnt ill.uninali.wi
- refic< ted gl.u e
- synilml.igy

- edst/nigust sle* vie es
. <> Li lts Yes

- applicalituis
- read.italit y

- < ulivs/odnr (tiding
- inteenit y s onsinis
- test penvisiewis

Coimiter s, plot ter s, llags Yeso
- snap ar t nws vs. contin-

emnes snovenu na
- rase of enoveniosit
- deret tiene of snovenient
- sesets
- paralla u
- < cl.w

- Illtife ilhttieWe
- uwitrass
- visehnlit y

* List of References is etisched.
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INDEX OF CONIROL FIOOM llFE DESIGN CONSIDEFIATIONS

Asce: Aules Displ.ayS

Refe ence Applicable Associated NuclearHF E issues Descriptionsit>efiniHons
e* To W14 CR7 ReWaties & MWasde

Agehcatims u1 Audeo Auiho dnplays omider ed liv MIL-5T4)- 1972n Yes
linplays use uruler ala Iollowing (m- Van Colt asal Kinkaik?

ditimsa Claganis
- inforsnatim gnesented

, is transitity regiaring
knenediate or tune
lAnsed operattw resi"une ~

- wiuul t tumels are
OvrfImerth' fumi sw other.
wise mavadal4e (tw
regiaa r ed opes a ttu
a t t entim

- tc<rured redeswina< y to
viuul ispfar atims

Wasning signal Character- 1)csign consideratnwis are as MIL-5 TI)- 1472n
ist s<:s follows: Van CotI arvi Kinkade

- tosul trc<resu y Yes
- intensit y Yes
- aler ing Ca|Mht15ty Yes
- anabiceit noise Yes
- descrisnieubaht y Yes
- volenne c mtrol Yes
- provasim to slept all Yes

alarens
- test provnims Yes ]- duratem of sigswls Yes

* List of Refetences is attached.

s
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INDEX OF COtHHOL HOOM llFE DE" 3N CONSIDEHATIONS

Area: Gesu ral lif E in Systeem

fleference Applicattle Associated NuclearflF E lssues DescripilonsIDefinnions
H anie * To IMI-2 Cil? Regulations & Standards

|
|

'is.uutardizanise tirufinnuty within sysseins el MIL- 516).14724% Yes
suinysteens wille sinul.or Van Colt asul Kinka.le
limic iteis C16epanis

l'inictavi Allocation Allorati.ws ol system finu li.uis Mit -5Tl).1472tl
to inen uul/st sua<l.itw s b.ased Van CotI aint Kinkaile
ama relativer Chap.uins

" """#l'r et isiivi/semitivit y Yeso

o Tunc Yes

o Safety Yes

o Skill requeennuts/ Yes
rapsbeleties

o Cost Yes

Per fis snaw e/ciler givenen Yeso
6flinn.ui/m.u huse rcliabaht y Yeso
.;
a

Ilinnan Engineering Iksign I)esgning to enti.uw c luun.wi M at.5TI)- 14721)
pcv (orm.uu e Ihrough (a bee e Van CoIt asal Kanka.l.-
possibich

o Conteolling almmples irs Yes

o Camtrolling smine, sisw k, Yes
etc.

o I nvinunnental proter tiivi Yes

Providing ailmpete Yeso
operator sp.u e

o iksign of romunsucati<m Yes
netwurks

a Wur kspu'e laysmit Yes

o Win kspu e illinnimleil Yes

o I)esign of lif e sig. pie t Yes
equipuent

o I)esign oi einergelery Yes
systerm

I)esigri ut snietmalissa Yeso
peoressing asel eiews4 wi
systems

*tist of fleforences is attached.

,
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INDEX OF CONTROL ROOM IIFE DESIGN cot 4SIDERATIONS

Area; Genceal til 1: in Systeins

Refesence Applicatete Associated NuclearHF E lssues Descriptions / Definitions Name To IM1-2 CR7 Regulations & Standards

(~ ail Saf e Design l'sovidmg a f ail sale design f<a MIL-Sil)- 14721% Yes
llune as cas win se Imanae errew
arul/tv cepiipment anal-
f ama liotes an.ny le.nyc c ala-
stropide elf ccts usa systent
operabahty

Sunplicity ol Design Provsihng as simpic an opv- MIL. 5T D- 14 / 21) Yes
ataosul desiges as powtele, r m-

| sestcrat witis systeen femuttimal
reepdrements

Saf et y 1)esegn Muinniring potential of Inunai MIL -511).147214 Yes
ersur dring system ogwratim Ctapaus
.uul mainten.ux e van Cott amt Kinisade

liser Arreptance IWuw ing user confisk,we azul Al 5C Dil 1-3 Yes
an eptam e

framing He ydrement Transisig retyuremmts reil w cil Al'5C Dil 1 1 Yes
Heiluctismi throut;h simplu-ity of ikwign

(hwrator l'erformance Minimizing luun.m error almg Malme
the denenssuns of Van Cott asel KisA=le

o Time Yes

o Motor respmes Yes

o Decisims Yes

' List of Hoferences is attached

e.. .. . . . _ _ . . . . . _ .

__. __ _ _ _ _ .
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INDEX OF CONTROL HOOM HFE DESIGN CONSIDEftATIONS

Area- Caurnl/Onplay (C/D)Integratsee

RolesenceHf E issues DescalptjenstDefin tions ApplicatJe Associated Nucleas
Narne * To Thel-2 CR7 Regulations & Standmeds

| C/D Cornpat elsalit y Contrals mul alnplays limu - Van Cott .uut Knaaile Yes'

temully coenpatit>le, as=f isiani- MIL -510- 1472i)
neiic mental involvesnent wi Cinepanis
Ilie p.irI of Ite operatiw Al'N' Dil I- 1

MN1 C-5 f t)-112
Mr Csw nei< k

C/D liciatimslap l'hyucal penannit y ni Ita= - MIL-S ti)- 14726 Yes
tiusully relatest a mirnas aewi Mr Caw rnic k
dnpl.a ys Clup.uiis

C/D Design C/D integrati.4e tiienugh finic- MIL-Sil)- 14 721% Yes
tiosul groiqung, sinul. wily of M SC Dil1-1
grougung f or s c< iserent g>wicis, Chapanis
C/D c.odang, C/D latehng. Mc Csu mu k
f raniing, etc. Van Cott arul Kink.*le

C/D preriuose Control pret ni<ei rrwnistent MIL-ST D- 1472n Yes
witle systern scquiresnents, das. McGiu snic.k
play precisim cnsisistent with Van Colt aext Kinka le
associated rontrol perrisitei Clunp.unis

I ccilhark IN> stave inuti< atim of systene Mil -5TI)- 147211 Yes
respinne fo rmtrol .w.tavatim Van Cott arul Kankaile

McCrunick
Clmtp.uus

C/D I me timal Group o Cmtrois .nul despl.sys Mll.-5TD- 8 4 72n Yes
Arr;uigesnents positioncil a< e:orelang to: C16spanes-

- scryrsu e of use Octt to van Cot .uul Knikade
right .w' top to last som Mc Ceg sni< k
lunitiming) AfY Dil |-1

- lie <rency of use Mahwin
- impts twice

o itcruiring groups ni C/DS yes
dre C4Woustent in JIf. Wage-
enent

Controls guesitiemiest inuk r yeso

a so sared dess l.ays

*ttsl of References is attached-
_ -.

__ _. . __ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ . _ _ _ _ _ . _
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INDEX OF CONTROL ROOM llFE DESIGN CONSIDEllATIONS

Asea: Iht.s I~ntr y Ikvi< cs

Refe<ence Applicable Associated NuclearHF E issues Descriptions /DehniHons
Name* To TMI-2 CR? Regulations & Standasds

lht.a fintry llevit es o lise of keyl==wds, etc., Van Cott asut Kink.cle Yes
used to m..Le eteta entries M 5f'C-51[)- 512
to system control systems
asul processtws, asulyrces,

,

.uut so on

o $gwystic . areas to te
a<>ltessed isw timbr:
- r iarity knstyst) Yes
- rea<tibelst y (outpet) Yes
- f ew ma t re(psivements Yes

(anpst)
- data 1ype sc<purements Yes

. anunct ic
, algdhu.enner ir *

- irgast/imtpet rethin- Yes
d.uu y

- f eedihi< k Yes
- d.st.s uses hustgaat) Yes
- data snanigadatiivi Yes

respurcenents
- cruwimg Yes
- data entr y devn es Yes

keytmards, etc.) Yes
- data outpit . levis es Yes

.

|

|
|

|
|

' |

|'

|
\

* List of fleferences is attached

_ _ _ _ _ _ _
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ItJDEX OF COf4TitOL IlOOM llFE DESIGil COf1SIDEllATIOilS

Area: .. t aleling

-- __

Ref e# enc e . Applicable Associated NuclearlifEassues DescsiptionsIDet6ssitions
Name* To IMI-2 CH7 Regulations & Standasds

C,rneral Cosits ois, despl eys, .put ot tw r Mit -sit)- 14721% Yes
a twnponents tliat seant te M< Cos sni< k '

l = ated, rca.1, c ar., stonel.l t.c M51'C-SII).112
laix led sui to th.it raps.1 aimi Clupanis
arrisra te [ws l<w snatu c is pet -
snit t ed

Label Clwir ac ter ist ics Lats l a twirs tes as164..s cistessil MIL -5T D- 14 721%
to: M58 C-sil) $12

- ar< ierac y seep ned A175C Dit 8-) Yes
- teine sc. psi cal to scad Malose Yes

i.etwls Van Colt asul Kink.cle
- destasw c at wl.se le latwls Yes

sleauld tx rcad
- auituent illuannutiivi Yes

levels
- latwi rsith alit y Yes
- <wnistesw y witti osin r Yes

I ibels

Os sentali.wi and Locatim o Latels sim>uld te hor non- MIL-5 f D- 14721) Yes
tally osicntest Van Colt asul Kinkade

d '" #o Latch g, lac ed nc.or iteni Yes^ "" I'iilentilsed/&u r sbed
o Latsels < <wnsstent, stan- Yes

.l.stdirnt

Cinitents o Latris dese s ibe lueu is.wn MIL-518).1472tg Yes
of equqanent itenn V.ui Colt asul Kinkade

'"o l'roperly alshseviated Yes

* List of Hoferences is attacteed.

4

e
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INDEX OF CONTHOL HOOM llFE DESIGN CONSIDERATIOflS

Area; I ohciu g

Refe8 enc * APpilcable Associated NuclearHF E lssues Descript6ons/Dehn4tions
N avne ' To IMI-2 CR7 Regulations & Standseds

Qis,thlics followireg es c <- has a tes ast ers Allt. -5II)- 8 47216
selev nl to latel <gisahtses Vasa Coat .uiri Kenkaile

j - laevit y Alalivu- Yes
'

- f aanitiar ity Al56 C-5Tll-il2 Yes
- visildlit y Yes
- legibile t y Yes

i s ovitrast
! . a liaras' ter st yle

agyhra tiivif lival,
et c.)

. e c ticr ai.wi
- vismi a< <'ess (cstent Yes

olm tu e.Il
- label lar kgrtwaul Yes

I)csign of Label Charac ters De-sign of 1.shel s lutar ter s AllL-Sil) 1472fn
entails a(kitessang: Alaloe u-

- riurae.te r roliv Alsl C-STI)- 512 Yes
- setairennents lie- Yes

afark adaptation
- st yle/f ewit Yes
- letter wiitth Yes
- letter lu aght Yes
- stroke width Yes
- c.hara< ter sp.u ing Yes
- woril sgut ing Yes

|- line slucing Yes 1

- latet stic vs. l.u..inum e Yes
* '- label site vs. viewing Yes

<h st.u we

| :.

.

*Lisl of liefasences is attached.

_ _ _ _ . _ _ _ _ _ _ _ _ . . _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ . _ . _ _ _ .
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INDEX OF CONTHOL FlOOM life DESIGN CONSIDERATIONS

Area Lalwli'm

elesonce Applicable Associated Nuclearlif E issues Descsiptions/ Definitions Name To TMI-2 Cit? Regulations & Standads

Assein&>1:sigs, t eni pieuwts AllL - sil)- 1412tt YesI:Teigunent Labeling o
aval par is lairicit, e le.u ly, MSI C-SI D-112
by n.une ew sput=>l Maniww

an Con ad MnLW
o Ackletiinial f act.ws arm leades y ,,

*
- location of latets "**E'""'- tesans used

Lateling nf Controls and Das- lbsplay lateling ria.wac tes - MIL-ST D- 19721%
plays situ s to be a(kiressed isu link : M 51'C-ST D- 512

- simgdicit y Matsuw Yes
- sunitar at y bulli sei les nos Van CotI and Kinkade Yes

of Mi Cawinit k-

reibnwLint remitrols (flupanis,

. simal.sr uwitrolling

time:tiivis (.u /of f)
- ountrol/ilnplay sela- Yes

ti<mestups
- locatiivi of latwls Yes
- labei site grathuti<m Yes

|

|

|

"ttst of Flefsences is attaclied.

___]
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IT4DEX OF COtilllOL IlOOr.1 IIFE DESIGF1 COf4SIDEllATIOf4S

Area- Um ksgure

-.

Refoeence Applicable Associated Nuclearlif f. lssues Descilptions1Dehn6tions
Nanie * To TMI 2 CR7 Regulaitons & Standasds

%wkspare lin luttes aste ts of Ilw gAiysi- Mll. -Si l). 4 4721% Yes
a al enviriumnent f rian who to NA5A
conts ol (pu t sal tu wielc) of V.en CutI and Kuiksie
lhe systeen is af tw teil. I:n- M53 C-5TD 112
< onipawes: Cleapuiis

- < <witrol/displ ay pt n c- M< Cos tnit h Yes
sucents Malnsee

- pesci leu ati nes Yes
- c.innoic dunensi<nis .uut Yes

e <wif egiu tisuis
- sta ers, a a nign, e tt . Yes
- ingscss, cgress Yes
- visiul envelopes Yc.
- procc<knal eflu inu y Yes
- sli.u ed opes atinvis Yes
- wor kspare tr af f er Yes
- environniental Iar tots Yes

sus h as tenipesature,
launiih t y

- wer kspu e saf ety Yes

St.uwting operations C<wniilev ati<wis f or st.ui.fing MIL -Sil)- 14 721)
operatisxn im-liste: Van Cott asul Kinka.le

- wor k sin f.m e M< Cor inic k Yes
- r untr ut .ui.l elisplay Mal <uie Yes

plar:cenent
- usoin:it y rcijuisenients Yes

avvi:
deptie of wtw k cu c. Y es
4 iteral wo k spw e Yes
win kspicc layinit Yes

_ . . _ . _ _ .

' List of Refesences is attached.
_ _

___ _



M f I f l R .R C C

..

I

,

I

|

| ItJDEX OF COtJ1HOL HOOM life DESIGil COtJSIDEHATIONS

Area: Wor kstwh e

_

Reference Applicatde Assocsated NuclearHIE issues Descript6ons/ Definitions
Naene* To TA41-2 CR7

_
Regulations & Standasds

Si ating Conmb r.stiasis iew'lu h 4 kilt -51 D- 14721% Yes
- seating e apal41sl y willi V. ire Cutt inut Kank.uk-

funn.wi arielsenpanetr y Alat wie
- seat .ctressenssits
- turkn ests, ae neerse s
- cmlipening
- kere suoni
- nuitrol/deplay pla< c-

nient

Cressole Design Console desigri as relate.1 to AlltA T D.14721)
wsu kspace involves tic (on- NASA
si<teratiews of: Van Cut asuf Kinkaile

- visitnlit y rc<psirenents Al$fC-ST D- 18 2 Yes
- suolately scipaisements Cliapanis Yes
- gunct sgwe respure- Al< Cts rni< k Yes

sncnts Alalive
- ownote volour Yes
- p.uicl/unnoler Yes

wnitle
angles

. locagtit

viewing angl< s
sf rli liesghts
writing un f.w cs

- task sectwas As/ Yes
proscabucs

- popdaliisi sacs eut y pes Yes

5tairs, Laddrrs. .uul llamrs Design ascas reeparing nai- Allt -5T D- 1472in No
sideratsiwi im tieder Alainer

- ti.uwtrails Ali Cie ense k
- gitards ails
- provisions fir ti.uid

(arr yang of cepiigenent
- rasnp c.leating
- Iraf fic (girs wwwiet asul

vehic le)
- plail wins

* List of Deferences is attactied.

- - - _ _ _ _ _ _ _ _ _ - _ _ _ _ _ - _ _ - - _ _ _ _ - _ - _ - - _ _ _ _ _ _ _ _ _ _ - - _ - - -- _ _ _ - _ . _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .
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ltJDEX OF COf41TIOL HOOM llFE DESIGti COf1SIDEllATIOtJS
i

Asca: M ee kspp e

s.
- - - - - - -

Relesence Applicable Associated NucleasllF E Issues DescolotionsIDelhillions
PJaene * To IMI-2 CR7 Regulations & Standards

logeess/fgreu Consub r.s i.wis nu liph : A1it - 5 Ti). I 4 721%
- slednig dinw (k sign NASA No
- la ti lies M5fC-SII) 112 No
- f see e to olan Alalosic No
- < <wiligin a t s.u n No
- dunnni.u s No

fnvironnecnt 1.nvironn.cutal f ar tors to 1.- MIL -514)- i g /21g
adde c ssel: M%f'C- 5II)- 512

- tenipce a sin e Mal <wie Ycs
snueuninn/nia m enp un iho.astrosiauti< s

- tenilwt a tin e innlev eni t y Yes
- vent it.iti<wi, pl.u cunwit Yes

of die ts
- leiniddit y Yes
- allandn.uu e Yes
- enter gnu y illiunssuti<wn Yes
- sm>he Y es

levels Yes
f tergew en ies Yes
vibsate m No
rushe attesuutitui Yes
e ossusnway ati<uis Yes

!

* List of flefesences is attached.
~

|
,

a - - - - - . _ _ . _ -_ _
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INDEX OF COrlTROL ROOfA IlFE DESIGtJ COtJSIDERATIOtJS

As e a: 1%n edural ihm innesesat eiwi

ilILissues Descsiptions/DefindIaons **f E * * * * " ' * ' *
Name To IMs-2 CH7 Regulations & Standards

Coe s esp. nl lhic. with ogen. Yest hionnentation l'idelit y a
to in porlivened
Cortesp. of t hw. suuncew 1. Yeso
witti anunceu 1. m p.uwl

o Cosresp.of systeen ec. Yes
sponse to Ikar. (leasth.u k
of ogictator .ar tim resuple-
Inns

o Ta* sc<panu e liased <wn Yes
task analysn

Inha matim Act essainlet y o I'leysical lora tim ul l>= . Yes

o Volume org.utizatim Yes
*

o Volinne Laheimg Yes

o Tal,les el Cmtents org.mi. Yes
satim

o Contents Org.miratsawi Yes

o Scr timal lawit alita ti.ui Yes
Al.a king

n Proccihn al liksit afir atim Yes
Mar king

Step 1.h ne slicatisai M u Amg Yeso

o IWaling Yes

lbw unwnst Legelnhty o INint I'mt V.ui Cutt asul Kis.kaile Yes
EI' C"'"'i' ko l's one siic Yes
l'.s y s u-

o C mtrast K eswicy .uul Siniwen.wi Y es
''"d'''

o Coliunsi 5 cow a t em Yes

o 5trokcwiettli Y es

o Wiittle.llesght it.etto Yes

Letter %gwmg Yeso

u.ed sr ing Yeso

n Case Yes

l ighlang Yes ,a
.

* List of fieferences is attached.

. __

. . . .
. . . . . .. ..

.
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ltJDEX OF COtJIllOL IlOOfA IIFE DESIGN COtJc:UtillAllOf4S

Ae r a- linerdew.sl thu sue cnt. ate.se

- _____

Relesence AppH6able Associated Hucleme
HF E lasues DescsiptionsIIIel6eutums

N a nie ' To iMS-2 CR? Regulat6ons & Standaeds

th= innentati.wi Itca<lalaist y o 1% cvit y Van Cote mal Kmkale Yes
NCE*Io Mcume y ikenaewl Yes
Willsaens armt Negel

o Mte gArnic Ilsedes st.uuling Ta tin Lise Yes
C"k'a No. ul trasalis ens lle- Yes
ihownpa
M4 ros (k

o INnituva of aleiscs an seee- Yes
tesa e

o Vtw-alad.m y thves sa t y Yes

o Ein d luikage Yes

Messaw y sceyssett liv Yeso

N inantic esuis

o the of aidseviats.wis Yes

o ficavseieg <b snaeuh *=n ) es
scader

o itse of enaml es Nod

o Ilse of narnuwisc sk vn es Yes
.uvl surnuu y aids

o Itcibantuu y Yes

o L evel of ab tad in I agiacs No
.uul diagr.ims

Wer d lengste ) eso

o entrein.c lengal. Y esS

o lh nssty el 1-syllat4c wowds y es

o lhusit y ul Cons duute e ui- y es
ganactives

n IV t.wal lustr am to.wn ) es

Task-nuba cd ws= cssmg Yeso l,

o I:nigJeasis Yes

Leadeng Y eso

o Col pini size Yes

laide/l aguer lksign Yeso

- . - _ _.

* List of He?esences as attactied

:

_ _ . - - .
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INDEX OF CONTROL ROOM HFE DESIGN CONSIDERATIONS

h
Area: SY<wedewat l%w ass ce,t.ati.ne

o

HF L issues DescriptionslDefamtions * '"*$ ' ** * # * * **I* ' " "
Maine To IMl-2 CR7 Regulations & Stanstasds

11ru innene lisnhelsty o iknumwi <me sles a -tcr ose l':llsott zuwt $3yce Yes-

nienuny I'olley
(~I"'"# No Iksn.mus ene long tes en Yes

noenww y

a Tune f roin re.utn.g ta twv. Yes
fix initig

o inter venu.g ac tivitics Y es
beawene ecadong as.1 o-t
fiw masm e

o Availatalet y of =s f.,no- Yesl
.iru e icoe.m k .

o " Reward" 14e keepleuwisting Yes
snultiple pror cikwes wille-
out reading (leuna sucerme y)

o lhw edewalsing deugn of Yes
Ait Aid

o liiksi Irae k 14esentati si Yes

o Tasks tw tweesiIwo I s ening Yes
asmi returnang to pem cinae

o lune tw tween Inv f.e sunig Yes
ae=1 eeturning to praw cinue

.

* List of fieferences is attached.

_ . . _ . _
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ItJDEX OF CONTHOL HOOM llFE DESIGN CONSIDEHATIOtJS

Asco: Antiu ormnetr y

-- - - _ . -

Refesence Appalcat>le Associated Nuclear,, Hf Eissues DesceiptionsIDelasiations Narne To IMI.2 CR7 Regulations & Samentaeds

i.

Genes al o I:<popenmt is skwiginst to Atit-511)- 14721% Yes
amminan= late a sgierif eeit Vme Coet aemi KisAa le
per(coitage of elac gudentwil
uwr p5=st.ati.we

o Analwog=wncetic rewiu hs- AllL-5 f f)- 147tti Yes
atsms entescil to task NASA
clur as tev ast w s, sw li as kl%I'C-Sil)- 312
task Is c<p ency, <ht li< nt e y,
espaipse cnt esiteras tienes,
lask undiht y reeymer-
sucnts .uut safety huses
ses h as conctgesw y cgeess

( Antiwopenets ic I)ata o t%anc Inly alensenuseis swi- Allt -Sil).14721% Yes
s7a 8e ed as gww6 of ek%ign V.us Colt anel KisAaleT
surimic, fir statars t=*ly NASA
pimiti sis htW C-5113-312
- st a tin e Yes
- weeght th
- cye leigtet Yes
- siunaider ficagtet ik
- (l cst height No
- cit =>w leiglit No
- finges t ap licinht f4
- wasst licig!st th
- <satileitight No
- gluteal lent ow leight rb
- kauvr.ep leiglet PM
- call leiglit tb

|

- lieu ti ehil sc.w to Yes

|

I

*tist of Refeeences is attached

_ . . . _ _ _ . _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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INDEX OF CONIftOL HOOM HFE DESIGN CONSIDERATIONS
i

Area- Antisotsuncer r

HT E, lssues Descriptions / Definitions ''**** P * * ' ' * * ' ' ' ' " * * 'Henie* To IMI-2 CR7 Regulations 4 Standasds i
|

| Asettwopwneeric (Lata koss- l'or scated im=fy gnisstuva:a
| t esu n*ti - ver tical aten te.it li Ves
'

ni
I

. sit t eng licigh t
Yes. eye ficaght
Pb- snad-standiler ersght
No,

- simmeliter-elbow length!. . cituew.gr gi lcngtie Yes
Yes- eltnsw.fmger length
Yes- cibow test facight
ies- thigh rIcaranre lieighe
Yes- kere in ight, sitIseig
No- piphteatleigha No- Amettak-kere leeigsin
No. Imattor k-gnyla scat
tblength

. Im aa or k-acci lengde gg

Oilrr antiengwuneltero

conssavati un of eliwign
lengues,.legesutu.g see sys-
tem nenider.a ti.en, ier
e liades
. degith dunesisiaan

th. bre.edtle dunesni.mn
No- carrouninent eal stunen. tbsieun

- seu lat c afunconnwa
tb. h.uul duncenann

- innt dunevni.en No
tb. i.e.id de.neeni.un
Pb- Ias c dunceniten
No. numsents of aversta
tb- range of pine snotaisi
th. Stretagth
tb- age
ib. seu
No. vue, e

tb- Iategne
No

|

'tist of iteferences as attached.
- . .

.

_ _ . _ _ _ _
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INDEX OF CONTitOL ROOM life DESIGN CONSIDEllATIONS

Area- Antisopaneta y
,

Hefeeence Applic able Associated Nucleasiff E Issues Deseviptions/Defenistems
Name io TMi-2 CRP Regulations & Staemiaeds

_. -

itse of Antisognuncaric 11sta Analwog=unctr ar < Lit.e are enest MIL 5Tii-1472n
as pu t of desigst of ttw fol- NASA
lowang Vare Colt mwl Kink.ple

. as a ess donconiesn. (ses- Al 5C Dal 8-1 Yes
s.egew ays, esc ape M58 C-5f t)- 582
rotates, et c.

. lieniting dunesiwun, Yes
sin 1. as en.nuiene ..
scachang datasis es,
omits of at e t-ss, etc.

. .ulpntable dunesna wn, No
sinla as a esiteois, sc.its,
Isits, car.

. pinnum l gwuter ti.e. Yes
eqisigunent design /
Sclertuns

- war kssw e design, sin le Yes
as annole dunceni.wis,
reat le heigtit, aeml w sui-

|

*Lest of fleferences is attached.

. _ _ _ _ . _ _ _ _ _ - _ _ - _ _ - _ _ _ _ _ _ -- --_
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INDEX OF COtiTHOL HOOM llFE DESIGN CONSIDERATIOPJS

Assa: lius ethwal Ikw suses. tate us

* ' * * * " p ca e Anutated NwseerSDFEIssues Desculptions/tbeinattoons Nanie.co To IMI-2 CR7 Regulations & Standards

l) = ionsent I habsis t y a l)entasal one slew l-terne 1.81 o4I anst k>yt c Y es it I +,0 4 O - I
nienna y I olley

" " "IVne.wwt rus 1 wig-tes en Yes t r E-f,4141. Iu

nirni.m y

f une isone ec.whng to gwr- Y eso
fur ening

Inter venung ac tivii.. * \ cso

twoween scadang asul us-t
f or en.nu e

Availatulity of perliven. Yeso

.un e fecillw k

"Iteward" tw isnplenieniing Yeso
nusitiple prot ediscs with_
out readung (Isone persiuw yI

l'rocedurala red desegss ul Yrso
3o1 Aid

i o lhul Tr4< is 14eseest.iiinii Yes

Tads trimects per fienneng Yeso
asul setioning to pror cilias e

Tiene belween periornii.ig Yesn

aimi relianing to psos ed uc

* List of fielevences is allached.

_ _ _ _ . _ _ _ _ _ . _ _ . _ _ . _ _ _ _ . _ _ _ _ _ . . ._ __
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INDEX OF CONTROL ROOM HFE DESIGN CONSIDERATIQNS

Asea: Gemeetal 1110 in Systenis
1
i

HFE lssues DesceiptionsIDefinitions Re,ference
Applicable Associated Nuclear

, , , , . To 1MI-2 CR7 Regulellons & Standasde

l' ail Safe ikstgen l'sovidarig a f ail sais ib segis Isw Mil.-Sil)- |17 ?f) Yes IE[ 6tp 1- 1 4 * *

timise atcas wlicer imen.wi e-sese
asul/or c.pppnesis inal-
liusclatens snay love e at.n-
strugdiac elleris aun sysican
operabelety

Sunpkity of I)esign l'rowsilsng as sienplc .vi opes - MIL-sll).14 721) Yes IL[601 O-I
atitu6al design as posul,le, e swe. Ir[401-0-6
sastcsit wiils systein finir ti<eul ItGl.624M-2
re.paireenents HGl.47.lG-3

tilct y liesign Manianizing poteursal ol lannen MIL -$il)- 1472f) Yes lir605 O-8
essis (6 ming syssene opesatiivi Cliapanis trij.nla)4

asul en omteswww e V.us Colt aswi Kisikaile llG1.62-OG ?

tiser An eptain'c radi.uering user nuilish tw c arul Af 5C Dil l-) Yes
ace cptaire

Tranning Heiliseresucnt Traisung recysase...cnts acow ed AIY I)ll 1- 3 Yes
at rehar ti<we l'uough seseiplarity of <h sign

thwvat<w l'es t wanarwe Mariisimiring litunasi ce r,=r al. wig Mal.wie AN % 4 8.1 -t.L 2
tin dunenseines of Van Cutt .uul Kinkaile % 11. lC-J i

o l en.c Yes

Motpw respwiscs . Yeso

o 1)crisi wis Yes

*
|

.

* List of References is attached.
asnt son i e crees ese si. reed end ee.ees , ear sa she see. ins e,.cieied he

it t E 2rt, Calleefe foi Nestle s Pe.es Plent Pietectlee saginesis tissan.

- .__- -- _ _ - . . _ .
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INDEX OF CONTROL ROOM HFE DESIGN CONSIDERATIONS

Area: Vniul ihnel tys

Reference
* Appalcable Associated Nucleas

HFE lssues Descsiptions1Definitlosis Nm* To TMI-2 CR7 Reg.slations & Slandseds

liGl.41 IG. I
t. w asi.m .u l As angenwns thsplays sinoni.I tu 8.w anc 1 Mit-Sil).14121%

six li slut V.ma rott asnt Kissa.le
* Yes

TI.cy sinay le se.ul un else " . " ' " "o
suu anal operatang pniti<n

Yes
They re<ynee no tools too
rc.ut (sia li as lastiles s,
flaslaligtits, c a r .)

Y es
iteey arc traented to timeo
inw of siglet of its opy-
at w in the nornial op sat w
gwna tiini

Yes
leplay sinlar es <ks easto
tellert aanbient I.,;ht

Yes
llacy are gruisped as ewd.a
ing to:
- essage tales

. opvatsiswilse.pn1w c

. ungw t.uu e
Yes

Viewing dnt.uw e iso
aunimited liv en sin ekwegn

AN% 5 f.1-0- 1
Centing Csmiang stami.1 in inrel tai f arit. Mil. 5|l).14121t

14 G l.41. lG. I
itate Van Colt anel FM.vk-

Yes- display dni a ieninatient Clugwns
- i<lentiler.iti.n of liner- Al'M: till 1- 3 Yes

tiinully signalis dnplays Malinc
. i<ksitilicatiin of etnplay M51'C.$ TI). 58 2 Yes

!
'

eel.iti.unliips
Yes. i.ksitificatiin of < sits.

cal infin anati.n within
a dnplay |

Yes 1. inhw neatinn priw esdn:t

* List of References is attached.

-
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INDEX OF CONTROL ROOM HFE DESIGN CONSIDERATIONS
Area: _ Vnisil Oestilays

itF E lssues
| Descriptions / Definitions Italeserice ApplicableNonia* Associated NescleesTo iMI-2 CR7lbsplay the Reguletsons & Standseds

On|%y tyge scles town (usces *
AllL -5(D- 84721%degwwls out slu- s lur. scler-
Van Cott asul Kisaade Yes

esears of she suf6enaate.si to Cli.ipuitsle shspl. eyed:
- rewitinnses ra=>ls of
- sta tus esituutor sng
- twicf ang/. sterling
- sc.wa h/iehistsis< atpan
- <bw isi4we malung

er csul anaf ysis-

t 'ce.cral thspl.sy Clur.ac ter-
islar s to !>c Csuniik red as

buli ator lights slusulit emito

gurt of CR slewign be ine si (in the cis tisi- Rill-SID 44721)
Van Cott .nent KieA.ede Yes itG l.47-lG- 1gunlic<l nwale) to aamitrate a
l\inastrainiaintics flata ihmk5ysten: "go" e twwiisi.wi

These < swisich ra e 64wno

incliales Yes
- ininesnata wi displayed

.

- Ituer tpwul grpuping Yes
- haniskuu e Yes
- limnisuew c e suitsof Yes
- dnplay operabiles y Yes

testing ) es
- rewitrast irtwet1s

legends runt lias hgsoomul Yes
- rol.a swieng
- skarallau Yes
- sunttiple legevuls Yes
- vastuliiy Yes
- viseul enveriwientul ) es
- segrul calc , Yes
- acwinteces Yes
- dne rianirubsh t y Ws
- lege tuis Yes
- a harav'tcr siecs Yes
- syinimlogy Yes

Yes

*tist os fleferences is attached.
.

_ _ _ _ _ _ _ _ _ _ . --
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:INDEX OF CONTHOL HOOM HFE DESIGN CONSIDERATIGNS

Area: Yesu.il t hsolars

| HF E lssues DescriptionsIDefinitions ** * ^**"I*' "" "'
'*"#*

Name To IMI-2 CR7 Regulations & Standards

lbspl.sy Cl irarecrast ks - sennuiling
(i emit u aised) - test gw .wesi an

- siteld sg'.c
o l'r inter s Yes

- 1. wen of infinenate.wi
gwesentati w

- take-up penvasismos
- as u =>t a t susis
- visabila t y
- illiannu t eine
- nuitrast

llisplay frrors I)ispl.sy shnign sinnelil a.kk ess McCan onis k AN518.1-0-2| the following cativ iypeu Malone
- tesugxu al C16igwuiis Yes
- selec anni (wrneig dnpl.iy Yes

rea<l)
- sntet gw e t atitui Yes
- reading Yes

|
i

* List of fieferences is attached.

_ _ _ _ _ _ - - -
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INDEX OF CONTROL ROOM HFE DESIGN CONSIDERATIONS

Ases: t 'on ev ols

Reference Applicable Associated Nuclear

llF E Issues Descript6ons/Delinitions Nem* To Wi-2 CR7 RWahs 4 SiaMeeds

IK. I .62. lG I
Arrangesneset and Grouping C<sisiikvali.wis sci.iteil In MIL-5II).19 721%

arr.ingenient aivl gs.=geng .ue Vasi Cott aest Kink.nih*
.ns f ollows: Mr( es sni< k

'dI'""' YesControis gringel .se riwdingo
to seqiunitsal relateans ese
og=*r alaisi

Yes
14 ein.w y rtwierois liu atc<l eno
niost lavnrabic pensts.mi
wath scsper a to caw ni
rcat hang alF1 Uperatirig

Yes
o lle< uts ang rewatral gesugis

sinul.w in lay wat linen
p.uiel to p.uiel

Yes
Mie.seniun/in.nien.mn . mi-o
trol spu nig a.bh e .s ,1 s

p.wt of ek ugn

a :.whng o 'wlet taes ut a uilang MIL -5Ili- 14121% Y e<.

enettm'<fs blupe, saic, Van Cott .uul Keaika.le?
rotos ) r<wnistent with e of- l\eaustrewi.sutia~s I),ata f%mik ^

ing rc<piitesncnts aewl ollws Cli.sp.waes

tac surs (ainhanit light,
etc.)

YesCoshng e.uwles hire, stupe,o
e nlis ) civisistreit witli sys-
teen
. limu-ti.wially siniii.ir

runtrols have sanec
(saleng

m

't.tst of Refeeences is attached.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _
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I
Reference

Name Full Reference
-__

- AFSC DH 1-3 AFSC DH 1-3, Human Factors Engineering (3rd
Edition), Department of the Air Force, 1 January
1977.

Bell Bell, G. L. , Studies of Display Symbol Legibility,
3 ESD-TR-66 .116. Deos:cment of the Air Force,1966.
E

Bioastronautics Parker, 3.F., and West, V.R. (eds.), Bioastronautics
Data Book Data Book (2nd Ed.), NASA SP-3006, Scientific and

Technical Information Office, NASA,1973.

Brown Brown, L.A., The Effect of Isolation, Readability, and
Paragraph Organization on Learning from Written
Instructional Materials. Ph.D. Dissertation, University
of Nebraska,1974.

Chapanis Chapanis, A., Man / Machine Engineering, Brooks / Cole,
1965.

Chenzoff Chenzoff, A.P., et al., Guidance and Specification for
the Preparation of Full Proceduralized Job Aids for
Organizational and Intermediate Maintenance of

I Electronic Subsystems. AFHRL-TR-71-23. Depart-
ment of the Air Force,1971.

CokeI Coke, E.U., Reading Rate, Readability, and Variations
in Task-Induced Processing. 3. of Educational iPsychology, 68,(2), 1976.

Elliott and Joyce Elliott, T.K., and Joyce, R.P., An Experimental Com-
parison of Proceduraland Conventional Electronic
Troubleshooting, AFHRL-TR-68-1, Department of the
Air Force,1968.

Erdmann Erdmann, R.L., and Ncal, A.S., Word Legibility as a
Function of Word Size, Word Familiarity, and Resolu-
tion of Parameters, 3. of Applied Psychology, 52, (5),
1968. |

| Folley Folley, J.D., et al., Full Proceduralized Job Perform-
ance Aids, AFHRL-7R-71-53, Department of the Air
Force,1971.

Kinney and Showman Kinney, G.C., and Showman, D.3., Studies in Display
Symbol Legibility, ESD-TR-67-106, Department of the

I Air Force,1967.

|

|
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[ Malone Malone, T.B. and Shenk, S., Human Engineering Data
Guide for Evaluation, Essex Corp.,1977.

{ McCormick McCormick, E.3. , Human Factors Engineering,
McGraw-Hill,1970.

p MIL-STD-1472B Military Standard, Human Engineering Design Criteria
L for Military Systems, Equipment and Facilities.

Department of Defense. 31 December 1978.

[ MSFC-STD-512 MSFC-STD-512 Man-System Design Criteria for Man-
ned Orbiting Payloads, Marshall Space Flight Center,
NASA,1974.

NASA NASA Reference Publication 1024, Anthropometric
Source Book, Vol. I, Anthropometry for Designers,
NASA,1978.

Payne Payne, D.E., Readability of Typewritten Material:
Proportional vs. Standard Spacing.

Siegal Siegal, A.I., et a_l., Techniques for Making Written
Material More Readable / Comprehensible, AFHRL-TR-

{ 74-47, Department of the Air Force,1974.

Ta Liu Liau Ta Liu Liau, et al., Modification of the Coleman
r * Readability Forifiulas. 3. of Reading Behavior, VIII,
L (4), 1976.

Van Cott and Kinkade Van Cott, H.P. and Kinkade, R.G., Human Engineering[ Guide to Equipment Design (Revised Edition), Joint
Army-Navy-Air Force Steering Committee,1972.

{ Williams and Siegel Williams, A.R., Siegal, A.I. and Burkett, 3.R., Read-
ability of Textual Materials - A Survey of the Liter-
ature, AFH RL-TR-74-29, Department of the Air

- Force,1974.
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StillVEY OF DESIGN llASI's

Categories Calvert Clif f s-1 18 wee Mile Islasmi-2 Oconce 1
>

|' Antlerogxxnetr y tJ.% Military Standards (regxwted 4) o 511. 6 in. to 5 It. 9 in. or 6 it. 4 lai.(?) o 1 It. 2 in. to 6 It. 2 in./niale .vula
'

C/D 30 in, to 7 ft. froan floor feinale walk-througli tested for reacle
(resmwted l anx12) envelope, visibility asul tralisc pit-

terns (repwted 3)

Ib>cedures o Operator ingxst (repixled 4) Operator inpijt (TMI-1)(regxweed 7) Operatur ingust (repwted 1)o o
-

o Engineering comultation/ advice o Engineering cinnuitation/ advice o ANSINI8.?
(reported 4) (reported 7) Ibign Engineering tests armi sienu-o
Test rest.!t (reported 4) Test Results (reixwted 7) Lations (reported 1)o o

o AN5I N 18.7 o AN51 N18.7 o Review by Tes ineital sper ialists (sys-
o Two operators perforesi togeliter ori sceris)(re gnvied 5)

eacle psocedureg or procedure is per. o independent review by stalt (IlQ)
formed by one operator using one specialists (reported 3)
liaeul

Data Entty Devices o Some 1501' measurements will not be o if space to display elsewhere will not~ o K/li call ign of CRT Displays - para-
displayed directly on tic panel boards use comgnster (reported 7) meters arul "caewied" display los enats

o Alarm history anust he available - to allow contieuxxis surveillance o K/l) call up of El% on a slide gwo-
througluxat control room - to make plant salcly operable jection screen

o Operator snust be able to alter alarrn without tic computer o " Item Entry K/l) call up availablea

display haw: lion / format rysickly with o Alarm history K/In call up for predefined d.ita (single key rail
minimtun r. hance of error o Trend data K/licall up up)

o Trerxl data enust be kept auto-
inatically on a wide variety of plant
systems

o Provide logging service to operator
(reported 10)

. _ - . _ _ _ -
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SUR VEY OF DESK;N I)ASES (CONT'D.)

Categories Calvert Clif f s-l Iluce Mile Islarul-2 Oconce-1

| Lcheling o titolity% Standird Alereviations List o A-fi standard Aiheviation List o litilitys espnience asut "st.uutade

j (seported 6) (reported 2) froni design engineering
Red isuficates warning (for as-tnaitt White on black contrast (reported 2) o Sane vesulut supplied stasularil lain Is, o o

'

labels) o Letter size specified (repurted il o Oguvator twkfits witti engineering
o Operator training /engwricce will o Unainbigians asui sint obscured by approval - these are logged for

esuble tie selection of tic correct operator actions (reported 2) f uture facelsty designs
label nearby a panel connpanent o Positioned over control (reported 2) o I)y arut large skuie atuoingle an

o One standard size and font (not o Did exit duplicate reading conditiosis iterative process between design per-
inclimling cosnponent erigravings) in Control Hooin (reported I and 2) s uviel and plant gwrsonsici

o Operators will not need to read labels
at a distance of greater than 9 or 10
ft.

Large percentage of labels would beo
operator backlits

lhsplay selection o Readability at re<ysired distances o Fossil experience (repawted 2) 1%ased on T&E in the estihtys smeru-o
(arported 4 and 5) o Nuclear veaufor 4 recorneneixis tisun snentation section. Tests on:
Size (reported 5) (reported 2) - sizeo

Save space (senali)(reguwted 2)Qualiticalitus (reported 5) rpulityo o -

integrated alarrns (reported 6) o Huggedness asul enaintainability - reliabilityo
o Past experience (Arviunciators) (reported I and 2) - historical per for enarme

(reported 6) o Headability " live ee o" eneters - data availability
o it ediumlant vrs/ainlio for alarsn dis. (reported 2) - readability

plays
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5 tilt VEY OF 1)E51GN 1)A5Es (CON I'D.)

Cate$tt ies Calveri Chlf s-1 Tince Mile Island-2 Onunce-)

Control /nisplay Grouping o System (repu ted 4) f)y system / subsystem (repsted l)A-E bulgment of wlictf u r system oo
Impwtance (most impawtant C/l) in needed gralAics (reported 1) I)y fisiction/operaties (repwted 1)| o o

| sni Mie of panel section) (reported 4 - gral iic or mimic o liased on simulatiosis iuul walk-d

and 6) - semigraphic tlwoughs
,

| o Minimize wiring (repw ted' $) - siongragJiic (most panel represen-
Mockup evaluation (repwted 4, 5, ami tation)| o

| 6) o Criticality (reported 2)
I:requency of use (repw ted 6)* Logical flow by system (repwted 2)o o

o Controls within easy reach of oper- o Avoid anirror imaging (repu ted 2)
ator (requirement for redmdancy anni o Save spxe but preserve operability,

separation)(repsted 10) (repos ted 2)
o Corwentions or rnks for gruesping

!
- snimicking (repwted 2)
- fisictimal (repwted 2 asul 8)

l - groiqi laterally by type of control
or display (all 2 posititui discrete
rotary switches at same level on a
panel)(reported 2)

- f requency of me (repor ted I)
- tried to physically locate display

near cimitrol (reporteil 1)

imiustry stds. (repwted 2)Switr h orientation o 58tM design (repwted 4) o o Gesne ally in cohanns with guage
CMC design o Mimic conventims (repw ted 2) reaikusts aluive swit<lus ien e imte olo

Toggle swierlu s (repw ted 2) soomo Mimic casiventions o
,

- up = on o N/Siniculation within rohann
- down = of f On/oll simple switi hes (reput ted 1)o
Clockwise type unitrois (repwted 2) - right = rwao
- righI = ofw1i/tui - lef t 3 of f
- lef t 3 trip !
- up - of f I

.
|

|

_-
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' SilRVEY OF 1)ESIGN llASES (CON T't).)
|

!

Categtries Calvert Clills-1 Tiwee Mile bland-2 tYssiced
the of Mirnicking o Straight forward (clarity)(reputed 5) o Give opera tor gixxl grasp of liis o Only ismi twi< ei

Systein sned infreersently (repos ted 3) power flow configiarations (reported I. origisul design for tierbineo
o Wlw re playsically gossible used 2) 2. hackfit feedwater by ognvasors

(seported 5) Only with electrical power flow aso
take up too eniarh space to mimic
(reposled 2)

Control Room Layout o IVevicuss Nuclear Design expevience o Panels arranged to allow ready Prevituas Fossil experiesceo
(reported 6) acressibility to most frequently used o Previous Nuclear esperie re
Moc.kup evaluation (repwted 6) controls (repwted 3)o o Operator inpats

o Operator preference (repwted 6) o Controls and displays grouped on o Mockup evaliulion
Size of enianic panels (repwted 6) panels according to finaction o Siinulatitui test resultso

o Possibility of inadvertent ac tiution (reported 8) Design Engineering inpistso
(reported 6)

o lieliminar y opera tor procedures
(seported 6)

o I)etroit Edison Nuclear expericare
(s epor ted 6)

o Two imiits controlled from one room
(re p>rted 6)

t\ asis for Automating Actions fYerraency of actioni(reguwted 6) o $FA5 for safety (imenediacy of a Fac<paesry of actiivio
o Required inunediate respuise response)(seported 8) o Isnmedaacy of respamsc

(reported 6) To cut down two operators operati.wiso
o on line continuoinly (frequency of action)(reported 3)



E E E E E E E E - E E

SUlt VEY 01: DESIGN 11ASES (CON PD.)

Categories Calvert Clif15-1 linee Mile Island-2 Os ennee- 1

lbsis for Distritusting Systems o Leu inngxw t ance to plant opera t awi o Separate protec tion feuin cositrol o No rontroi rcadouts on satellites
fic tween lYimary and $atellite (s eported 6) instrinnentation (FSAlt) o Not gwamarily usett
Panels o 17tequency of asse o l~requency of use o Distritustion Systeins - lanses

o lime available to resgxual to failuses o itedurulant featimes

Contrast with displays (reported 6)Panel Color o o Contrast with TMI-1 (reg *wted I) o Lighting sttmly f unel is sanal 14astedl
o Lighting study (reported 6) o Looked at swatthes and cliose (olor STN/STL)(reported 1)

'

tlut would contrast well with normal o VI) are dark twown - ctwierast lights
black switches (reported 2) Mockup evalisatiosi(reported 3)o

Lighting o itecomenendatituis of titility lighting o A-E < riteria (regarted 7) o Simulatiivis
caisultant (repor ted 6) - 160 ft. candles controllatile by o Iksign engineering enperieru e

o Detroit Edison experience (reimated switc hes (opera tor cositrolled o Ogxvator inipists
6) hanks of lights)(regunted 2) lihaninatini engineering stds.o

- level set by electrical engineers
(repor ted I)

o Lighting intensit y levels are as
rectwnmended in the libunisutian
Digineering Society llandbook
(reported 8)

o Circuiting is in accortlance with the

National Electrical Code (reported 8)
o Normal lighting system limnieuries

are on alterrute circuits in an area so
that loss of rxic circuit in an .irca
does siot result in lou of more than
50 % of the area's alliunina tiini
(reported 8)
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SURVEY OF I)ESIGN DASES (CONPit)

Categories Calvert Clif fs-l linee Mile Islarut-2 Octuice-)

Lighting (cont %l.) o Control Itoorn arul Diesel Generator
thsilding lighting are ;mwernt f roin
tlac ESF tasses for rehatulity emuler
nuristal arid einergeticy condititwis
(regarted 8)

o Self-cruitaired bat ter y-opera ted
einergency lighting tsiits are powered
froen self-contained tw locally
niounted tu t teries for esnergesicy
lighting (reported 8)

o Exit signs are powered froin normal
lighting systein anal froen a locally
moimited luttery dining einergency
ctwulitirvis (reported 8)

Assumiciator Grmsping Over gunct serviced (reported 3) o Aligrunent with cimittois (on same o Grouped by systeneo
o Groeped by systein, subsysteni, panel or in direct line)(reported 2)

component (reported 5) o Most important on top level or row
williin a bimk of aswusu:iators, no
lef a to right groiping (regmx teil 2)

Aimlatory Alarens o Manuf acturer% stasulards o thually bought witti annunciators, no o Stamfard Irmn verukw
evalintitui done (reported 1) o Selce:ted fit dowriminainhty

|
|

_
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SilR VEY OF 11E5tGN IV SE5 (CONT'D.)

Categories Calvert Clills-1 llwee Mile blasul-2 Oconee-1

Alarms were off-the-stell (reportedAtthitects (reported 3) o Alarms are starulard famn venidorCII Noise Level u o
Alarms were of f-the-shell (reported 7) o Otler bells (alar m s omgmater)o

Not cosisidered in design (reporled 2) selected for descrisninabilaty5) o
I o Carpets installed as absor twos

Precedents (reported 5) o The norenal page - par ty line systemCommtmiications System o o stedimulancy - and tien some
o Experience witte Fossil plants shall (reported 8): - plumes
o Multiple rediunfancy 1. provide cornmistications thrtmgh. - soisal PWit

< mat the imiit - railio
2. be cornpatible with tie equigwnent - P. A.

of TMI tinit I o Emergency power - voice operatiini
3. gvovide a commisiicatinuis link o f%v Fossil emperierw.e

between TM1 linit I asul TMI
linit 2

4. gwovide a rediuxiant commisii-
cations arrangernent willa flee
Ernergenoy Page - Party Line
System

3. insere reliability by being
powered froen the vital power
tusses and arranging the power ami
smuul circuiting so ll6st any dis-
ruption of the systern in the
seismic Class || areas does snot
affect the operatiini of the sys-
teen in the seismic Clau I areas.
Also, the system circuiting stiall
be arrasiged so tikit failisse of a
circuit in an area still allows par-

*tial romsmaticatiaun in slut area.

_ - -_ - - - -_______
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Silft VEY OI: DE5tGN 1)A5E5 (CONT *D.)
|

Categories Calvert Clif f s-1 Tiwee Mile Islasul.2 Ot mice-1
| Cosninimiicatiivis Systesn (consit.) o Tlee l'energenc y Page - l' ray Line

Systesu slull psovide ,a setbawkint
cosnanimiicatimes systeen liv tlee
orderly eneergency sluitibwn of alie
tunit ise flie event tlkit t!ae Nivsnal
Page - Party Line Systeen is inoper-
alive (reguwted 8)

o Tlic '4ainterunce Telei =wie Systeind

slaali provi(br a swnsnessicalitsi for llae
testing asul snaisitesiance of tle
instrtunentatiori systesns (repor ted 8)

o The Cornnicacial Telepinne Systern
slull proviile a comentsiicatimi li A
between the cositrol rotuns azul ser.
vice tunidings of TMI thit 2 arul 1M1
linit I and with offsite areas asiel the
outside (reported 8)

o Tlie Microwave Conernimiicatiin
System slull proviile a uwainnasi-

cati.wis lir& letween Ilwce Male
Islasu! asul Metropolitan Edistui% snain
offire (repswted 8)

o Tlic Evanution Alarm System slull
alert persosmici to ranhatim asui fase
hamrds (repnrted 8)

o The two-way ra<lio ownmistic.iti wi
system steali provide a darca:t rosis-
smaticatime lir* between TMI thit 2
azul I)aiqJiin Cansity Civil Defense
asul Cewnnuwiwealth Oclense, arut
provide a tie between 1MI IMit I arul
TMI thit2 anomistica tinsis <lesks
(reported 8)

. .

*
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$URVEY OF DESIGN 11ASE5 (CONI'l).)

Categories Calver Chfis l Tince Mile Islasul-2 Ouwice 1e

l Control Selection o Fossile experience (SIM4) o l'istol grip lurmile for positive actiu- o Sienple as possible on/oli miere ever
o info. Display (CMC) ticwn (reported 2) possible (regxwted 3)
o Regsired for guarding SinM fcw coinpactness arxl adc9ucyo
o Size, case of truwhf ying and renx, val (reported 2)

(reported 6) o Ruggedness, ease of actiantions and
case of access (reported 2)
Client guefercswe (reputted I)o

o Operator grefereswe (regxwled 1)

Maintainability o 5tasulardizatiori(regxwted 6) o R TMs, ISA stds., IEEE stds., were o thske (utility) investigated
o Minirnizatitmi of intercorwiections and followed (repotted 2)

interwiring o INarchased rugged materials (regwwted
o interthangeability of sutxsiits 1)

Arnunciator ' Ac tivation o lye-trip cosuhtiosis (reported 10) pre-trip ctuutitions (regxw ted 8) lye-trip ccwulatioris (regui ted 9)o o

No.of Operators / Shit 4 and Role o One operator - IWi& E decision o Oru operator (reported 8) One operator is the tusis for designo
(reported 6) o No formal re9preenesits (regmw ted |} (reported 1)

o Assioned 2 or 3, <wie with lunds tui
controls (reported 2)
NRC Tech. specs. (reported 2)o

Color Cochng Conventions o Color of lights regeired by utility o Starxiard power industry cales o Red-opess/energirnt (reported 3)
IM;&E seln ted colors (reported 2) Green-ci.ised/deenergized (r eg=w inio

o Instrunnent Society of Arnerican cohw ))
coding (repor ted 2) Carried over froan plants da'ing law ko
ISA5.2 (reported 1) to 1950s (reporscif 1)o
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SURVEY OF DESIGN BASES FOR NUCLEAR POWER PLANT CONTROL ROOMS

NUCLEAR POWER PLANT:
.-

NUMDFR DESIGN B ASIS REFERENCEls) REFERfMCEg

11.5 491-111% A sperifec sh ugn lusis ins air pna .i. e saint Il-1 It %II) 491- 1971
I stumittweig mistruencutatiuss steall le est.ib-

Soled for e.et h sust ic.ar gwiwes gewus atinse sta-
t uwi. The A sign tuns inl<wn.ats.we alma pro-
vi.h d shsil be available, as arce d. liv uwek-
isig helgenents ese the adavpree y of dengu ci
tie gunt . arc idesit nuweitiw ang isntrianent.t.
t ism. Tlie enettiods los 4 vel. genwns ni t a w-
spersler eleugn b.esis inftunsati<wn are eint
wishin fic suge of slus doomnent.

The design tusis slull du ennent, as a supii-
Genet:1

The gesicratwig st tiswa pntulatest ac- 1[l'E STI) 491-1971o
cish sets for wt.m h pnt ae e i. bit enoni-
toting imtranswntathai is scryurcet.

it.l 4'81-l)lb o lie salcty systetus flut are sc<yused ILLE Sil) 491-1911
2 to snitig. ate the rewnceprees s?s eel tjec

pntislateel ao ri41sts rcles s cal in ese
4.1.

If E491-8)lb o the reepused tigerattw ae'ta wn asal the ill I. %11) 491-1911
t cewwhee.un smult r whis ta tiese stiivis

are revruved danig tic g=nt are t his
per kwl.

,

[[[491-4)ib 'o 11.e grerrating stathwi vasial.lcs to he Irl l~. Sil)491-1911
4 insed by time operator to (a) blesstif y

the a< rie nts nienthwic<l un serte.we 4.1
almsvc to tir drgece tw s enar y hw tic
operativ to perlawns tus solet (td aur w
the art supplistasent of the salcty
time thuis peilevn.ed by the sysicans
snentiawril ist %csthan 4.2 almivet (< )
guhti tie <1erator een .e. rewng.inheng
tle tcTured as linen sels-seed 4.i isi-

$cres wi 4.1 tevel asel id) folliew ti.c
s oiwse of ti.c aa ident to sb tesnine
wirtlier ew nat e nsulithwa .ese evnivuig
withne sale lunats.

IL L 491-4)lb o itic pu tums ut tic pnt ae a ident ocmi 101.1- Sill 491-1971.

5 t<wnig untainensitati m. tie.it is t 'l iu

10.

_ _ _ . .__ . . _ _ . _ _ _ _ . _ _ _ _ _ _ _ _ _ _ - _
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SURVEY OF DESIGN BASES FOR NUCLEAR POWER PLANT CONTROL ROOMS

!

l NUCLEAR POWER PLANT:

NUMBER DESIGN B ASIS REFERENCFIS) A FE ENCEC I R M

af E491.lHL o llw events sw s evalieaims us 6-81 =i h lei 1.511)491 1971
(. deactniuse ti.e t anee gespwl 4m meg

wl.k h tlw naosiit wing ut c.w le var s.elle.

Ir t:491.lilb o The tune . alter the entulated aeri- 108 8 Sil) 491 1971
1 <k sits alw1: eaih varsable sclesreil to

in Sectum 4.4 is first rc<peared to le
suos it.wtwl asul tim: tinee intes val en mig
whnh at is treraised to be soumitose.l.

IIT 491-l HS- o TI.e snis aemma runnbcr asul 1.w'atises of Ira E Sil) 491 1971
A tin scenoe(s) sceraisest for any vasiable

referred to ess Sec tian 4.4 sinal lonvc a
spat sal depesali su e,

il 0491-lith o lle law athms at whk le line melen nsatiini Irl.E Sil)491-1911
9 nusst be av. ail.nble to the superat.w .uut

the types of informati ma (liv ca.inig&s
dm retc state, s usser : valise ni a e <m-
tuumius variah!ci le wig tes m ascowl)
whk to ruust be gucsented.

11T 491-1)tb o The range of transient and ste.vly- II IE Sill 491-1911
10 state riewlethms of lauth the rewegy

supply and the esivirosunesit (bw
examplet volt.sge, iscerm1.cy, cl w:sta-
snagnertic inter teresu c, temper a ttu e,
lumni.h t y, pessiere, valwat s.ne, emel
ra<h. atmas) liv ulii :la pnvisiim ener.t tw-
inworpiuated to crmue adc<psa:e per-
form.wu c wteen ac<psircel.

Il1491-lilb o the malburtenwes, av e edc ins, sw olla e gl'l [' %(1) 491-1971
-

il asuews.nl events thw cuan.ple: In c.
e mplosi.m. miniles, e.glismng, t h = = l,
cas tivrs.ske, wuul) mhis h rewslil g4sysi-
cally <Lassuge e pengwesents ow read 1
rause envieinunental e h.uiges lea. fung
in degrad.ithvi of the In r few m.ww e .4
this untaianent.stion asui u he le the
design must withst.uul.

.

-
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SURVEY OF DESIGN BASES FOR NUCLEAR POWER PLANT CONTROL ROOMS

NUCLEAR POWER PLANT:

NtJMBE R DESIGN B ASIS ftEFE RENCf(St
g ftFFERENCE

-_

IEl 497-lifb o 11.c seksuumwn mwl minwenan valers 11.18 ss', g97-1977
, 12 mal the snamisman rate of e tumge of

e.e(h vasiatile whu ti enisst he arrawn-
nuwisted by tiec gwnt .wraitent suswis-
Inrang sentrionesitateaus asmi tic snaui.
sammes estar willine whble time infsw-
anatssui nunt lae rosiveyesi to Ilie eqww- 4
alnr for all of ele aggelis .elle 'ron-
detions inted in 4.10 asui 4.11 atmove.

ifElRE-Dib Intestelathuntiip anuvig tie sysicens, < <=n- ANst/lf I E Sil)I gxments, mul Inanan factors ies c.wh |4aw of 138-1971
tie test .er t sys t y sla.nll be rosisadened mal
reflected in alie system * sign mut layout. . ,

IEE 9A3-lilb l'rovisnet stull le ma.b- for law at sig test ANNI /lLI E 5TI)2 capupnent mut a<s ess to nest luines to snini- ,132-197/
mire the ellin t ppt spue sc<pieerd to gx slam
tinM ks, insgre thun, limu-tuwul tests, mal
raldwathus verlin~atisms t sts

l[EltS-Dlb Te= ting gwograns slull lac exuuhp.ted inn a ANst/ali r SID4 logical wipserw c sea te that the overall ron- 128-1977thtues of the systems empirr test rms
inuncilsately be aswssed .umi the seced 1.w
geogresung fastler is.to the testmg ni inwh-
vi<hs.d romgmun nts le ik termurd.

t1. L 1A8-D44- ile test gwoy,rans el c.or te systeau sl6all be ANNI /il'I E STI)
.

) designed to p ovi<&- liv minuneun in ter - 138-1977
lescru e witte rel.ited egerate nul vlusw.rls,
sy tems, or c9ugenent,

o Gener al. ilr +sigen luses law tlw- Il I l.' % 3 D %M.-1977remerol .mel displ.ny 1.oritaties in alw-
e usetrol e<=wn simuslat le est. bfrJeed asal
aku'inew necil, irlawe twgueimg fle-
dreaded s ometrol remun ehwer.". *#al
upla ted .es eu;cihsl.

. _ _ _ _ _ _ _ _ _ . . _ _ . _ _ . . . _ _ . _ _ _ . . _



i n n n n n _. . . r i n. n. n n n n l' 't t 7 n n o r s r

-

SURVEY OF DESIGN BASES FOR NUCLEAR POWER PLANT CONTHOL ROOMS
NUCLEAR POWER PLANT:

-

HUMBER I

DESIGN 8 ASIS
REFEHE NCE4S) ^ l

CO O R M REFERENCEo Onettent s. lhe dessgre tuscs simwddisTGFf= eu,t I,e huisted to the lot-lowing iteinu
II:E %6-l>N

. The ol= ratuig siu=les for whit h thei
it:t 0 %Ill %6-1977rentral c ontrol rewn ihsplay asw1

revetrol f.srilitics stund.1 1,c
elesigne.l.

Il0%611N
- Tlie imunher of otw ras.ws aict tie2

irt I. 5f t) %6-1977resgxwiubehties assigncil to theni
immler e.u h operating erwwlc.

til1%6-liti-
- 1he finactituut areas mio whn h tim?) IITl; $18) %6-1977. -) (twitrol rotwn is to be osganized.

-

1hese enay inclinic the initinal.
cmergency, arut siqqwwtwig oper.ati<ms areas,

if 11%6-114
- lhe tusis for gr<mping ni desplay4

it:IT. STI) %6-1977asul r evitrol devices within any
fusetiewial arca (See %vtum 6.)l1:11%6 till-

- lin? lunit eng sum eber of thsplay
ifTl1511) %6-1977

1

devices whi(h ran t,e active at (lic
sune tune, I,y type, estabinled as
a design go.al for con h fusis tiewul
arca of tic remetrol roosn so ami.I
ogwsator sensory saturation. (%cc
Appcewh v II.)

Il l' %f,-lill-
- A Inling arul e lassilis atiem of tic6

safet) relateil (lisplay aimi c<nstrol it i l %II) %6-1977
instrinnentathes .atul any (=>st at t i-
dent inewiit wing instriNuent law
whu.h spev-iln. scepuscinents are
aheady estahlssheit by regna. story
n espairenents, semiissar y st.uht.w els,
is salcty arealyus scports. (Ve
$ICl |I h |2).)

_
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SURVEY OF DESIGN BASES FOR NUCLEAR POWER PLANT CONTROL ROOMS
*

NUCLEAR POWER PLANT:

[O EFERENCE
NUMBER DESIGH BASIS RE F ERENCE(S) I O R0

(e) tlic neargin, with 9[wiate intergsc-
live inforinatiswi, 5 con cat h cler--
ati wial jueest .uul tic uvel tusnidereal to

piark the <wact of inesafe (cauhtions;

(f) the levels that, miern rea(lied, w ell

respaire (w oter tive systessi at titzig

(g) tier range of transacnt arwi steady-state -

(osuhtitun of tsoth the cirrgy siepply
aext tic environunent (e.g., voltage, Ire-

,
aprewy, teenperatiac, Inuni hty, gwes-
sin e, valwa t hwi, etc.) shuing ruwspal,
alwusenal, asul actiilent citrianst. wires
throughout whic.h the systcHe antot ger-
f ur en;

(h) the nealfimurtiosis, accadents, or atler
emuniul eve..ts (e.g., fire, explosiews,
sniniles, lightning, flood, cattivpaakr,
wiini, car.) wlia.h caudit physir. ally d.pn-
age swutntion sysican roingwwents or
roidd raisse esivin osusiesital e liasiges
leading to finu tiosul degra<kition of
systesn gwrlorenance, asul few whie h wo-l
visinen snent tse incorporated to retain
secenary gw otn sion systein actiswig

(i) sniniesuun ger f or niaew e tc<pairenechts
i* whaling the following:

1) system respawne timeg
2) system arrieracies:
1) eanges (norn.al, alwww mal a,ul

ac t sdent ccuphti<wnlui tiec piagni.
tiples avul rates of c lausge of
sensed variables to be arrawn-.

*

animi.ited initil gw oper resu lma wi,

j of the ptoterti.wi system artiose is
a%istral.

1

___ _ __ _-
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SURVEY OF DESIGN BASES FOR NUCLEAR POWER PLANT CONTROL ROOMS .

NUCLEAR POWER PLANT:

' EFERENCE
NUMBER DESIGN 8 ASIS , REFERENCE (S) CONTRO ROOM 7

.

IEE 279-lilk Systein Itepair. 11.e sysicin stiali t,c desigiu d sti1279-l%8
2 to f x.ila ta te ele r ecospitsm, locats.wi,

repim ernent, repaar, or af gerstment of nial-
functiming rumporients or inodules.

IEE 308-DS- Cnntrols. Automatic and manul controls IEEE Std 308-1974
i SI ill Epsovided to:

(1) Select tie nurst suitalile power siqvly
to tie distralsation syslem.

(21 thsomuw rt aspropriate loads wiien tie
prelereed power sugply is not avadalete.

(1) Start and load sie standt>y power sip-
ply.

Mausal controls slealt tie provided to permit
tic operator to scirt t tie snost suitalate dis-
trituations patti f roan tie power sigply to line
itMd.

.

|

|

|

.
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SURVEY OF DESIGN BASES FOR NUCLEAR POWER PLANT CONTROL ROOMS

NUCLEAR POWER PLANT:
.

NUM8ER DESIGN B ASIS
REFERENCE (S) [O IO R M7 REFERENCE

lli).01-tilb A sgerslec basis slull le estabhsted for the IEt.ti Sil) 601-1977l design of the safety systeen of carte sun lear
power generating stathm. The design basis
shall also be availabic as nee < fed to f acalitate
the detersnitutiots of the a<brury of the
safety system, inn bahng desiges clunges.

The design tusis sluit (briunceit, as a snini.
IsHmpt

O

o

o

1.5 Ilune protective arthms, hientified ies 1

3.2, that enay te initisted solely by snasuut
means, and slull 4=unent for eacht

1.5.1 The bestificatism for geranittmg
manual initiathm

3.1.2 The variables to be smwiitosed in
f acilitate the snanual initiatieri of gvo-
tec tion at ti(ni

1. 5. 3 The minnmun ger formasw e
requircrnents inclemhng the following
for the aggwogwi.ste roenbisuthwis pf
timese conditinsis of 1.7 azul 1JLt

1.5.1. 8 System s espanisc tipes with
argwopriate interpretsve informatiswa
3. 3.3.2 System arruracies

3.1A The range of envirurunental mus-
dithms imposed upswa the N erator
duang rawmal, almuusnal, arul accidcast
cirrianstasw cs listmghout whkh the
nunual operatums snust be per fortned

_.____ _ ..
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SURVEY OF DESIGN BASES FOR NUCLEAR POWER PLANT CONTROL ROOMS

NUCLEAR POWER PLANT:

NUMilER DESIGN B ASIS REF ERENCE(S) CECONI OL R M7

Sgwv:ific casitrol ruinn design tuws to tse
estat,lastu d isiciemli :

IEEP%1-01% o Seismic rmsiderati<wis Draf t IEEE STD
i P%7/4fl

18 t'P%7-Dil o Radi.eti m shielthng DralI tEEE 5TD
2 P%7/41l

IEEP%7-Dir a Natnral armt ottier pleeuwneru Deaf IEEE STD
1 P47/418

IE Er%7-Oli o Missiles Dralt IEEE 51D
4 PW 7/411

IE E P M7-Dit o Nossc Nnnt es Draf t lEEE STI)
5 P%7/4tl

at_ E P % 7-Of) o Piping Draf t IEEE $1D
6 PM7/4tl

ANW.1-DD 1he testant, rcepurernents are intenuled to ANSI /ANS-%.5-1977
8 as.complhli a romisination of the chget lives (N191)

listed tetow:

(1) Capability to s eliably ger form its.

interwied silety furortion

(?) Opesability over the design servise lif e
l (3) Detec tion of degrading ron.htsons

S. I .2. Tle testing reipsitemesits are liniited
to those associated witti pre- ogeralsonal,
start-up asul operatismul testing to gerianta-
rally awess amt verif y the overpressne pso-
tertam capateility.

|
|

|
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SURVEY OF DESIGN BASES FOR NUCLEAR POWER PLANT CONTROL ROOMS

NUCLEAR POWER PLANT:

I I I ! I

A 8NUMBEH DES 4GN 8 ASIS RE FERENCE($1 REf ERENCfg O

Cl it-Dik t Criterousi 1 -- Quhty St.urlards arut verswds 80 Cill l' art 30
Sesim: times, systems, amt conq=wients ing=w-
tant to kately sfull be designed, latwirated,
crected, arwt testest to giality st.uutards com-
mensierate with the issywwtasu e el the safety
fearteans to te per formed. Where generally
recognized rodes aimi st.uutar ds are used,
they stull be silentified and evahute.1 to

detersnine their apphratulity, adegaacy, amt
suf ficiency asui shall be supplemented tw
moihlied as erressary to assive a (puhty
product in keeping with the ac9 sited safely
finu: tion. A <puhty assinaire gwngram shall
le estat,Inled and isnplernented in order to
provide adcapute anuraru e llut these strir-
tures, systems, avut cornpossents well %stis-
f ac torily ger form ticar salcty fimer tions.
Apgrogwnate records of the design, fairica-
tsun, crection, a#wl testang ni streertines, sy-
stems, and Composents important to safety
slull be snanntJined by Or 6NMler the (tMitrol o| ,

|

the nearicar guwer iniit li< cusee llwouginnet
the life of the esiit.

CFR-Dib2 Criterion 2 -- Iksign laws for gn otec ti<us 10 CI R I .ir t 50
agaimt futural ghermmena. Strertures, s*s-

jtems, arul trungmwents ungxwtant to safely
shall be designed to withstrual the ef fects ol |
sutawal pherinenesia som li as cartimpukes, tor- I

rudoes, inwririww s, ihm=ls, tsimumi, asul
'

seu les witineur loss of capahihty to gu s foem
,

their saf ety limw ti<wis. The ch sign imes f w
these strertines, systerns, asul romg=wnts
shall reflects (1) Apgwopriate reunielesations
of the nmst severe nl gle autinal 4e1munesia

3

tlut luve been historically tcported few the
site arul vwitumwhng asca, willi suffic ient
snargin for the tunited ar curas y, oseantity,
ami period of time an whic h the histosiral
d.ita have tren arrammelated, (2) appsogwiale
ctwnbiewtions of ele efferts of suversal armt
acci< knit rinufitituis with the ef ferts of the
rutiwal plierunneru azul (1) tiee iiiigwwtaeirc ed
tie safety finw tions to be perhwim1t.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

- '
_
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SURVEY OF DESIGN HASES FOR NUCLEAR POWER PLANT CONTROL ROOMS

NUCLEAR POWER PLANT:

NUMBER DESIGN BASIS REFERENCE (S) REFERENCEC NI O R M

Cl It-liib ) Criteriori 3 -- l' ire gwotec ti wi. Strisc tin es, 10 CI'It l' art 50
systems, and rosnpww sits inopor tant to saf ety
shall he desigred a#wl 1.w.ated to ndnienire,
consistent with oller safety seysisements,

the gwotubility aewi cifce.t el fires aavi emplo-
sions. Ninu:oentantibic an.t licat resistasil
eeuterials shall le used wferever parteral
througtunut the asiit, particulasly in locations
such as the runtaisunent aml rontrol roawn.
l' ire detection amt ligliting systems of appro-
priate capacity arwl capability shall he po.
viiled asul desigreed to minineire the adverse
ef fects of fires on strictures, systems, aewt
ronigwments isnputant to safety. 17srefight-
ing systems shall he desigsed to assine that
tiest ruptiwe or inadvertent operatism does
not significantly isnpair the salcty ragutuisty
of these stria tures, systeens, asul s osupm-
ents.

Cl it-litb4 Criterion 4 -- linvsrusimental asul missile 10 CI R l' ara 50
elesign tuses. Struc tures, systesus, aswl corn-
pawnts lanportant to safety shall t2e desigsu d
to arcosnnwwlate the ef fects of aswl to in'
a ompatil21e with the envirosunental csumiitions
associated with swwmal operatiews, enainte-
n. wire, testing, asal postulated arrieli nts,
isalishng loss-of-contarit accidents. liese
steertures, systems, .umi rompuw nts shall te
appopr iately potec ted against dynamic
ef fects, isnlimhng the ellects of miniles,
pipe wliipping, asul dou barging flesids, Llea t
snay sestalt f rom c<guipenesit f ailures asul Isoon
events asuf unwhtises oestside the sww lear
power imit.

.

. .
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SURVEY OF DESIGN DASES FOR NUCLEAR POWER PLANT CONTROL ROOMS

NUCLEAR POWER PLANT:

^P RE F E RE NCENUMBER DESIGN BASIS REFERENCE (S) CONI R M

Cf R.8)lb5 Critereiwi 3 -- Sloar ung of strim tiwes, systeins, 10 CI'R Past 50
and corupwents. 5trisctures, systems, asul
coengxmients aniputant to salety slull sme la-
stured among rum.lcar p>wer taiits unless it
ran be shown etut saw h sharmig will not
significantly irppair tleir atuhty to perlewm
their saf ety limactanis, irrtudang, in stie event
of an arrident in osie triit, an orderly diest-
down ami coxel. lown of the remaining imiits.

CI'R-Dil-6 Criteriosi 10 -- Itcactur desirja. lhe reactor 60 CI'R Part 50
core arui assos;iated cool.uit, e outrol, arul
twotection systeins stull he desigiust with
approgniate margin to assure that sper ified
ar r eptable fuel design tienits are swt
exceeded disung any t orulit nwi of unrmal
opera tion, inclinhng the ellcrts of antici.
pated opera tiosul awrurrens es.

CI:R 8)lb1 Criteriori II -- histrinnentation and registol. 10 Cl R Part 50
instrumentatnns shall be provistal to monitor
var iables arul systesns over their anticip.ited
ranges 14 ruwinal operation, for antirspated
opera tmuul su, orresres, asut ior act islent
usulitiewis as apgwapri.ite to assine adripute
safety, irwhnhng those variateles amt systerns
that can af fec t the fissiswa gw ncess, the
instegrity of the reactor use, tree reactor
coolant gwessure lunmulary, and the contain-
ment amt its ano(iated systems. Appro-
prlate controls shall be prove.lrd to maintain
tlw se varial.les azul systems within gwess rated
operating ranges.

- _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ .
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SURVEY OF DESIGN HASES FOR NUCLEAR POWEH PLANT CONTROL ROOMS

NUCLEAR POWER PLANT:
I

APPilCABLE TO "NUM8ER DESIGN BASIS RE FEHE NCf(St CONTROL ROOM 7

Cl R-Dil-8 Criter kin 11 -- Reactor coolant systeen 30 Crit Part 50
ek* sign. The reartor roolant systesn asul
associated aundsary, cceirrol, arut gwotec tion
systerns stull be & signed with sullu sent
snargin to assene steal the design camwiili<wis of
the reactor coolant gwcwre tmwwnlary are sent
enreeded chauig any r osnis t u ws of ruwenal
operatinn, isw limiing anaici ueed operaihwull
orcntresw es.

CIlt-Oft-9 Criterion 19 -- Cowittni rotwn. A nintrol 10 Cl'It Part 50
roosn shall te providc<I froni whic h actims
can tr taken to operate the susclear gu>wer
unit salcly supler suwneal cosulations asut to
maintain it an a sale c.oshiiti<isiinitler arri< hint
ccwah tions, isu lisdung loss-of-coolant arci-
denas. Adreyute radiaei.wi pretec: ion shall be
gwovided to gn renit access asul ocosp enry of
the control r<xun imider arri<b nt ownfitruss
wittnwit persosunel receiving radiathwi ex-
gwiseres in excess of S reen winile lawiy, or ses
equivalent to any part of the txwly, for tir
duration of the arrident.

Crit-Dibl0 Criterion 30 -- Qaality of reactor roolant 10 CFR Pari SG
pressine txnuwlary. Corngxuents which ase
part el ele reactor coolant pressine tawsuLory
spiall te desagne.I, fatw irated, crected, asws
tested to tiee Isiglest 9tulity seaswLuds
prac t ecal. Means slual be provided for
detecting asal, to the extcut practical, identi-
fying tic location of tte soint e ni react.w
unnlant leakage.

_.

_ __ _ _ _ __ . _ _ _ _ _ _ __ _ ._ - _ . .
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SURVEY OF DESIGN BASES FOR NUCLEAR POWER PLANT CO lTROL ROOMS

|
NUCLEAR POWER PLANT: |

NUMBER DESIGN BASIS REF E RENCE(S) R FERE'NCEO R M

CF R-Dib i l Criterkwi 12 -- Imperthwi of reactor ruolant 10 CFR l' art 50
gwessure txuwiii.r y. Comparents we.p h aie
part of the reactor a colant prewise loinnlas y
shall be designed to permit (1) periodsc
inspec tkui raul testing of impos tant arcas and
features to awen ticit structural arul leak-
light imitegr it y, amt (2)an apgropriate
material surveillasu c program law the restor
prenure vessel.

Cf R-Dibl2 Crites kw 24 -- Sep.watkm of protectkwi arul 10 CFR l' art 50
control systesus. Tic protection system shall
he separated from canitrol systems to elic
entent that faikwe of any single ronerol sys-
tem comporrns or riusurl, or fadure or
removal froni service of any smgle protertime
system component or clwww el whnh is com-
inon to the control asul protet.thm systeens
leaves intx t a system satisfying all reli-
abilit y, r echa ulinw;y, amt imlepesulence
verysirements of tie proterthwi system.
Interroswiectkwi of the gwotectkui asul control
systems shall he tienited so as to assere that
safety is not significantly imguired.

CFR illbl) Criteri<m 26 -- Reactivity cuttrol system 10 Cl it Par t 50
re<hmutury avut capability. Two isulegestilesit
reactivity unitrol systeens of dallesent dinign
principles stull le provided. One of the
systems shall me crestrol rixts, preferably
iswiudung a gesitive means for imerting slic
soils, are) slull be raguble of reliably ctw -
irolling scactivity r iusiges to assure e li.i t
4Hkler rosRIlliaMis o| ritis mal ogWs a tis wi,
inw luiting anticip.ited operati<wial su rur -
resw:es, arul witti appropriate margin for mal.
fimw:t hwis sirh as sterk rawls, yeciised
acceptable fuel design limits are swit
exccetkwl. The sec<gml textivity ranitrol sys.
tem simill lx raguhle of reliably civitrolling
tie rate of reactivity a hanges resulting Isom
plaswee<t, run mal power leanges (snrlimling
mesuwi tantumt) to .ewwe a:Tcptahic fort
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SURVEY OF DESIGN DASES FOR NUCLEAR POWER PLANT CONTROL ROOMS

NUCLEAR POWER PLANT:
-

APPLICABLE 10NUMBEft DESIGH BASIS , RE F E RENCE(S)
CONTROL ROOM 7

, desigri Ismits are suit ca(ceded. One of the
I systesns shall be- (apalate of hol hng alie

reactor nwe sulx vitical inwb r r ohl s un-
deteusit

CE lt-Dib i t Criter i<ui 63 -- nmitosing fewl aims waste 10 :I R l'as t 50
storage. Apgwopriate systems shall fee gwo-
vulcol iri fuct storage asul radioactive waste
systems asul assiwi.ited hanilling areas (1) to
detect aanligioris tfial may result in loss of
residisal tirat scumwal capability arkt en es-
sive radsatiori levcis asul (2) to asiitiate ag4wo-
priate safety actions.

CI'R Dibl5 Criter kwi 64 -- Monitoring radmartivity IJ CIlt l'as M
releases. Means shall be provided for mons-
toring tiie reactor containment atessosplerc,
sp ores a;ositaining rosnponents for reosris-
latuxe of loss-of-candant acr6< tent fluiifs,
ef flueset dew h.ar ge p.iths, asul the pl. ant
enverons for radios tivity lleat snay in*
retc.isci' f rom sawmal operatiewn, inu ludieig
anticipated ogera tumal oct w rem es, as al
leom gestulated arridents.

Cl R-lilb l6 Ernergesu:y plans sleall rnntain, inst rust neces- 10 CI'It Part M
sarily be tienited to, the following clernents:

o

o

o

C. Means for deletusining the magnitiale of
the relcase of sadicar live m.a tei ials,
isu..hsehng Criteri.a for detestnining the need
for rustific.ation .uvl participation of hu al .uwt
State agencies aewt the Atossiir l'siergy Cosei-
massion arul otlier l'cderal agencies, asul r ei-
teri.: for 4 termining wien protec tive
encasisres Munshi le toensidered within .uul
outsida the site txuuulary to g*otert 1.callis
aswl salesy asul prevent dunage to property;



m. _m _m_ m_ m m_ m m m_m m m m m m m m r' m ''" m

um

SURVEY OF DESIGN BASES FOR NUCLEAR POWER PLANT CONTROL ROOMS

NUCLEAR POWER PLANT:

APPLICABLE TONUMBER DESIGN BASIS RE F ERENCE(S) ICOPdIROL ftOOM7

CFR.Dn-17 Measines stell he established to butn ate, by 10 CI R l' art 50
tlic me of n ukungs sin h as stamga, sags,
labels, routing rards, or elles suitable pie.uis,
time statens of asnpertions aint tests pcslosincel
upon iruhvuhul items of the surlear power
plant or luct reprocesung plant. lirse
encasenes shall provide for the edesilsf arati.ws
of stevns whit h luve s.s t nf ar torily guwed
serpsized inspertunts arul tests, wlere ner es-
sary to pres lude isudver tent bypassing of
siu h inspections asui tests. Measizes shall
also in estahledied for isulwatuig the (per-
ating status of struttures, systems, asut om.
ponents of the suu lear power plant or fuel
regrocessing plant, um.h as by tagging valves
asui switries, so psevent inadvertent oper-
a tion. '' '

Cl R.llibl8 n. The hccaisee shall establish an apswo- Bo rg'R part 50
priate surveill.uire aeul monit. wing gwo-
grain to:

1. Pr ovkle d.ita oss eges. entities of
radioactive snatcrial rele.ased in
liquhl asut gaseous ef fluents to
anine that the provisions of para-
gsaple A of this seriuvi ase met

2. Proviik data <m encasiwable levels
of ra<fution and r aduw ltve
an.aterials in the ceivirorunent to
evalisate the relationslup betwecei
giuntities of radio.x tive snaterial
relcawd in elthents atul resultant
ra.hatiin d>ses to isufividiuls
from gwiseripal guthways of
esposines asul

3. Identif y e.funges in the me of
enueste iv;ted .neas (c.g., f<w agei.
cultiwal pinposes) to pe rmit modi.
fi< ate wis its pumiit wing geograms
for evaleutsng doses to nuhvhliuls
from gwisu ipal palliways ei
e x p> sin c.

_ _ _ _ - _ _ - _ _ - _ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ . . _______
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SURVEY OF DESIGN BASES FOR NUCLEAR POWER PLANT CONTROL ROOMS

NUCLEAR POWER PLANT:

REFERENCE
NUMBER DESIGN BASIS REFERENCE (S) N O M

AN52.2-lifb Instrienceitatsui stull te provided ab gwswinig AN51/AN5-2.2-1978
I un the plant's Safe htikiwn Ear thrpuke

snanientun groisul ae releratumi as specified
below.
Instrinnents stuli te gnovivk d at slie
sepresentative localitmis to achieve the stat-
ed pupase of this statulard. Instriencots
shall be inrated where coniparium can te
inade af ter an carttwruke with time calculated
vibratory re*.pwiscs med in the sciunic de-
sign.

AN54.1-Dn- The desigsers shall determire, by encans of a AN51/ANS-4.1-1918
1 systernator asulysis, that

(a) the anonitored prnress variable
ran provide the rc<pured infor.
inatown <hwing stie Design lusts
Events.

(b) the eqisipnent can perforan in the
rcoliguration specilsed for its
iristallatani.

(c) tlue interar teoris of gwoteM tive
actions, e:ositrol ac tions, asul the
esivirc4unctital thanges tlwst
(amed, or are raired by, tic
Design tuses events do not gwe-
vent the initigation of tiie r unsc-
<prew es of tie event; aewi

(d) tir cerupsient in the s osdigis-
ratum specified for its inst al-
lation raiunit easily te enach in-
opesuti<nul by the itudver it1s t
at tismis of operating sw uinte-

fMitre perstWutel.

.

_ _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _
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SURVEY OF DESIGN BASES FOR NUCLEAR POWER PLANT CONTROL ROOMS

l

NUCLEAR POWER PLANT:

APPLICABLE TONUMBE R DESIGN BASIS REF ERE NG(S) CONIROL ROOM 7

AN%.1-till- The design of the salcty systeins amt the AN%3/ANS-4.1 1978
2 safety supgxwting systems shall permit imple-

enentatieri of ogerating amt mamtenam.c gwo-
cceares for the surveillance, t alil.c a tion,
adjetment, amt regwr of the gwonection ami
acitutor systems withawl indining a 1)esig+e
liasis livent nr an auqwntected ctwxfition. The
designer shall give sgerial consideration to
gweventing ieudvertent mothfication of the
systems slut may swgate the intent of stic
systern design.

ANM.1 lill- ).9 Sirveillaru c. Means for serveillaen e of ANN /ANS-4.1-1978
) the safety systems ami etc safety supguwting

systerns stull le estabinhed. They shall he
a<tequate to

| (a) de termine that tle gerforenalu'c
. of the safety systems amt ifres

safety supporting sytems is withm
!gwesa ribed limits;
i

(b) asvue that snainterusw e oper-
ati.ms have been performed rur-
rec tly;

(c) detect treenjs toward saucrept-
able e omfiti<ues; amt

(d) deterneire that Ilw unlepermience
, ,of redinutant or diverse systeens

has been maintaired.

(c) permit the operatiosul capability
of an i.istrinnent' r harniel, logic
cl6uwwl, ami are actuator charuwl
so te dennonstrated.

I

|

.

S

- _ _ . - _ _ -
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SURVEY OF DESIGN DASES FOR NUCLEAR POWER PLANT CONTROL ROOMS )

NUCLEAR POWER PLANT:
_

APPLICABLE TO
NUMBER DESIGN BASIS RET EitE NCE(S) COfelROL ROOM 7

Mll'-lilb i || a seismic event r omparabic to a safe Sit t' ).2.5- 3
| sinst<&nwen ear ttupaake ($50) oe rues, it is

( imgwwtant timet tie ogerator he atita to assess
the coruliticut withan live containtnent apai(kly.

,

The swoper furictiming ai at least inne leak-|
| age detection systene is essential in evaha-

.iteng trae serkwasness of the rmdition withan
,

! tie containment in the eyesit leakage tus
developed in tic ItC1'It

SHl'-lilt-2 It is important to be able to awiriate a Sill' 5.2.5-3
signal or isuhrati<wn of a <-k pas towe frons tree
nim mal operating resuhtions with a specuiti-
tative leakage llow rate. Exc ept for flow
rate or level clunge sneasivements from
tanks, sumps, or gunnps, signals from other
leakage detec tion systems do suit gwovi le
information readdy convertible to a rewsnnawi
denominator. Aggaouimate relati<wiships con-
verting these sigruls to esiits of water llow
ar e formula ted to assist slie ogerator en
interpreting signals. Tlie saistrtuisesitati.wi
.awxiated witte tic leak detectawn system is
reviewed by filC58) in SRl' 7.5 (Ref. 4). I'r o-
ce<hsres for operator evahatkui of leakage
rusulitions are reviewed by 1451%.

5H l'-liti- 1 The sensitivity asul requaise tiene of eac h $17 5' 5.2.04
(Heactor Conlant l'ressive lkumular y) leakage
detection system employed for nwwiitut ing
esiidentified leakage to the c ontais unent
stundd be aderpute to desert an irw sease in
leakage rate, tw its evynvalent, of one grun in
less than one hour.

_

_ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _-_ __ _ _ ___
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SURVEY OF DESIGN BASES FOR NUCLEAR POWER PLANT CONTROL ROOMS
l
r

NUCLEAR POWER PLANT:

APPLICABLE TONUMBER DESIGN BASIS REF EftENCE(S)
CONTROL ROOM 7

5111*- D11-4 bistrennensathwi raguhle of ogwvatisig is tiie 58t I* 6.2.l.l.A- 3 *

post-art ident envirrwunent studd be gwovi.kd
to truvutor the contaisesuctit afrunsgdere gics-
saare asul temperature mul time susup water
tempera tive following an acrident. The
instrinnerstation shiwdd leave adc<psate range,
arrowacy, aswl resgxune to a sure Ilkit the
above parasneters can te tracked llwouglunst
the canarse of an accident. 14cowdung cepdp-
spent caguble of following tir transient
stundd be provided.

$lt l'-Dfb 5 . Instrinnentataws rapable of ogerating in the Sit P 6.2. l. l . A
p>st-archtent envirurunent simudd te provkled
to snonitor tic Coastaansucnt alsnospirre pres-
sure axi tesnpesatine and the susnp water
temperature followsng an a< riilent. Tir
instrinnentathm stundd luwe aik'<pute range,
arruracy, asul resgxinse to assure slut Ifee
aleve parametess can be tra(ked alwonglwmt
the tcmsrse of an accident. Iterorthng c<prip-
ment rapable of following the transient
stundd be growhled. i

|Sit P-Dl%-6 Instrinnentatiivi raguble of operating in the 51tl' 6.2.1.1.Ib4
post-.wrident envisasunent should he psovi<h d
80 sponstor the tuntaerunent atmosplete pres- |

'

sewe asul temperature asul the surnp watrr
terngerature following an acci< lent. Ile
instrinnentathwi slundd lave a.kepeate range,
accuracy, asui respmse to assewe slut tir
alx3ve parameters can be trar ked tieronglost
the onurse of an accident. Itenwding repsip-
enent c.apable of f ollow ing the tr.unient
sinndd te provuleil.

- - - - - - - - - -
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SURVEY OF DESIGN BASES FOR NUCLEAR POWER PLANT CONTROL ROOMS'

NUCLEAR POWER PLANT:

APPLICABLE TO REF ER ENCE
NUMBER DESIGN BASIS RE F E RENCE(S) CONIROL ROOM 7

(3) protective ar tkun huest (2 onin. or less):
use a tunst t twa t well aware staat the
operator well (paie kly recover after
breathing agparatus is in plar e. In

| deteranining this lienit, it shind 1 twa
assemned alwit the concentratum
increases luiearly with tiene frsun Fero
to two snariutes arut tlwit flee lennit is
attaused at two aninutes.

The protec tive action hmit is insed to deter-
enine the arteptability of concrgesw:y nuie

protection provisions chasing tie tense per-
sonnel are in the process ni fitting them-
selves with self-contahrd incathing appa-
ratus. The oiler Innits are used to detesinine
whetler tie (suirentrathms with lmeathing
agparatus en place are applicable. (they are
also ersed in those cases wlere ele to v ac
levels are sua h that emergency nuie isolatisus
witlawst me of protective gear es suf fir-icut.)
As an esainple of appropsiate limits, the
following are the alwee levels for e htorine
g.is:

Long-scr nu I gynn by vohanc

Shor t-ter ms 4

Protec tive ar thm 15

W P-Dil-12 Tie identificati<ui of saf ety-related systeins sitl* 7.1 (intrrwksrikn )
is ac(cptahic when it can be sciu lu.k d sliat
the integrated resgwnise of these systerns
assines the safety of tiu plant in ruw mal
ogeration, antir ipated operatismial transients,
a6wl postulated art idents.

o

o

o

_

_ . _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - -- - - - - - - - -- - .M
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SURVEY OF DESIGN DASES FOR NUCLEAR POWER PLANT CONTFtOL ROOMS

NUCLEAR POWER PLANT:

APPLICABLE TO REFERENM
HUMBER DEStGN BASIS REF E RE NCE(S) CONTROL ROOM 7

Sit P-Dib i 1 The fimulansental leases for as i eptasu c of tir SitP 7.1 (Intemhu-tion)
proposed te(luiscal sperif erations are stiat time
lieniting ravutaticais for opes ation are siu h
tlut suf ficient eqinpinent is tr<puted to be
available for operati<wn to snect tie single
failure criteriosy ttut eqinpseient outages slut
are perniassible for a shnrt geriod of tiene
still leave avadat,le suf ficient equipenetit to
provide the psotective listtieni assiuning run

i

f ailurest asul that slic provisions of tir teth-
nical spes.ificatiosis are rosupatible with time
saf ety aeulyses.

SHP-Dibl4 Design Criteri.wi 1, " Quality 5tasularJs asul %Itr 1.5-4
Het urds," of Apgwawlix A o' to CI'R Par t Y).
Gesu ral Design C;itesion I also se<pures that,
"5trurttues, systeens asul run|xurnts ianpur.
tant to safety shall be designed, fatw icated,
crecteil aint tested to <pulity stan<tards roen.
noensurate with the innpostatu e of stic safety
linwtion to be periorened." lirrehwe, the
SAR stundd isw lude (lla discussion regarding
time apphcahdity of ca< h criterion listeel, asul
(2)a staternent to the ef fee-t tlut tie criteria
are senpleenetited (OL) or will lie ienplenentrd
(CP) in the design of safety-related smtru-
nu-ntatim asul control systeins.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ - - - _ _ _ - _ _ -



e
|I| ||| 1 |

~

-

>

-

r E
C
N
E

y t
f

E
F
E

i R

m
r

S
M
Oa O
R

i

L
7O OMR TO

, T EO
N LRB
O A L

C Oi

C I R
L I

T P NPN A O
A C

m L
r P

R
E
W

m O
Pr
R
A
E
L )

m
S

C (
E

r U C
N N

E
R R 0E 7

O F - 1

-

E
1

1

m
F R 7 7
S *

E
l 1'l

2

S
i

1S 5

A
H oulncoesredael ees .. i t c rt -

a e gi
l

w
e l

v v e v ii ei tnouil,i e l r nsr -

m
I

ll wror emweef tcs t elicaa uIi geylp e e l ts
_G

i srt m. t il rti a b m 't tatl ht >ted
_

e
n

i v s

at . o t

ojf a ud t tel i e i i Af s _nc e o <. s, o t at ns t.ef l gt:
t loel a _

N pl s e e at v inh at a i r s _
i _

s
eg

at n dea i

t i elimt o l.6 oiaii
adf eol s t s oedh pa ts t st

S edguaaur t) isnps n nt _s pen e .i< s s r
i t s _s a p >u s rmet cp epni nr e e oaegaian ni c e vrE r

a lamel eah n
_

D
fot eggu g

ion h md fadde
taw l a , s y l r ie _s neioctcfi

rl l ea et ea e a
_ds s 0 ar i uywt i. t f i

t t tone
m

aht
f

u
r lev d .

i a u. h e

m m<eo o uimnelIni t
bomasF e d2f v asa t e ab n s e _r e e a cst c s aO S nbt oye e

r at ea
<

awsnie _
pib nr y r o s n u s rtpe a n _

I r
tneyr o e r i t et r scit lpraCn of eoY S v t g

A enac) Bio yi n a
E B inGalll htdWbot s aril uit d ari r nt selet s f uo,hr t t e e e : y aopsu aa i e

,os n i n. lIe , gt tculs et iowt ly s n<a
i

t o l hc lyV N isr i

dr s i i tnyr cs
. bgc . e e pd nl,i (i nsl <l l

eR G i taehis era fd

mh eu n s wisaof aibrtitlaci a eA

cae

r
nael e: t

i t
s
ni i

e
e

n oed i mtiao ngi r
r r e na eU T S ivhht u o

i

a
a i e i. re e et t

c n

D
t ci thtdt h og nl t n

A sas tuit tafl ei e ivw et,gmr e
f c n e . u

v tiES N
r

tegw.e s s.rf

.

L
it n fotl aieps t gt l

yr t e

t apr i eut n s
ssb e

i

eg oig pn enm io r e cct i
i

i

Amtinr s int b n r uml
ii o u

y osias nsi

u ,g udr a tis
jtyo o v e t

.

P
int e u i n c. gh vtoiaiet eimc rar n rs eut a

n et tcl . reper e rini s a r nl uiritmi o 's e h cr
i t t

ot t u
R tal i as,nns i ei t ml o o ei y o tea

yi t a a

m
e

neo i nl sie rl nf. s e p a. t i wor c oi is t gd r fE n et meorimd v c eifisi er <
eidv ri f twfber n i f

ut i r i n awv cusot rit tat ot o

f eiti taes shit ai
t wr

. O
tmils iW o c ia eu gpiet r e r er

pr i rcai
t r sh

f( r at
e

h -u s i tnt eit ii sd nl t
st su ce i eiaienuaect er tnunni rsi ut ti rf Ttiof eme

t v eere pts r a cl

i pi tI odr ox em e e r

At af rfliP
R

m
5

E E
1 6lA R

-

bl
tB l

L iM l
I
)

C U
t 1'
'-

U N t
4

N %I 1

m
$

r

.

m
.
.
.

a

i|| I||I



m .A n n n n..n n .n n_ m n n n n n. m m. r- ' &

-- ..

SURVEY OF DESIGN BASES FOR NUCLEAR POWER PLANT CONTROL ROOMS

NUCLEAR POWER PLANT:
_-

APPLICA8tE 10
F NCENUMBER DESIG N I'4 SIS REF ERENCEISI CONTROL ROOM 7

SH l'-I)lb l 7 The safety-related dnplay isntrinnenta t wwi 55tr 1.5-2j design is act eptable wien it can te rau-lwk d
i

.
that it roedorins to tic criteria listed in|

I T4ble 7 4 ami slut time operator wdl he pen-
veded with suf fecient information to gerforan
re<piired snaruut safety limu' titan sind.1 sin h
actuni te recessary. Specilac points with
regard to tiese criteria are detailed telow.

%It P-Dib l8 The SRDi shnidd cover apgwogwiate variahics, SRP 7.5-2
crwisistent witle the assunpti<wis for at:rblent
analyses azul with the information seeds of
the operators in ruwmal, transient, ami at t i-
dnit coswistims. The design of tic %B401
stadd ronform to tie rc<ornancrutationis of
Braru t Tectwiiral Positkwi [lC5n 21. The
aroiracy arul range of indicating instrinnen-
tation stwnsid le nuisistent with flic awunp-

titos of the at.rident arulyws. Any em< cp-
tions to these rc<psirements will be referred
to the adwopri.ste hearu h for resntieth.n on asi
inlividual case basis.

54t l'-Dib l 9 Itcibuwlant rikasmels of isplicating instrianen. Ma p 7.5 2

ta tion sludd te isolated geysically asul
elec trically to aswre that a single f ailure
will suit result in ownplete loss el inhw-
rnation ainst a monitooed variabic. Single
f ailiares enigtit newlwie saw to pnsihte f.polts as
shor ting or ogening c ircuits or inter-
roswerting sagrul or piect rahles, it also

iirw imles single t redible snalfimw ti<wn or '

events Itut might rauw a runnber of !uste-
<psent cornposent, ennelade, or r h.uvel
failures. Ihc gunt-arriih1st 514D1 should he ,

capable of operating from runite power. Il
sigauls froen the pnt. art ident smuiitor nig
c psigencut are me.1 for auntrol, ti e scepure.1 j

iwlatumi devk es will be clauslied as part ol !

Ithe pnt-act ielent unw eitiv ing instrinnen-
Itation. No e redilde f athue at the outgmt of

an isolithme ak yk.e shoedd prevrien the awan i-
ated nunutor.ng chaswiel frmn meeting n ini-
immun per form.uire ac<ysirements rewnidered in
llw' design tuses.

_ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ . . - __
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| SURVEY OF DESIGN DASES FOR NUCLEAR POWER PLANT CONTHOL HOOMS
|

NUCLEAR POWER PLANT:

[ON
'NUMBER DES 8GN BASIS RE F ERENCE(S) flEFERENCEO HOOM7

sitP im-20 Coenpuw nts asul ranxbeh s sinadil tw- of a sit P 7.5-2
qiaality s ennistent witle the reliabdat y
respurenecnts for salcty-relatt et systeins. An

,

| a<:reptable <pulity wmdd lac tasas of , omps-
nents asul manbdes llut have licen gveviennly!

useil isi similar service reumhtisms asmi love
etennuistaated low niainten.snre tc<psiscummits
arul f ailure rate 5. Otler me. ins to drniin-
strate accept ble <pulity wonlJ tw- thr<w egh
asulysis aemi test ang of c ompments .uva
numheles, in acrordasw e with criterla riteel in
Tahle 7-1.

SRl'-Dib 28 The "otirr lentrimnentatnus systeins rcepiired 5it P 7.6-1
for safety" are a< reptable when it is ob ter.
miset tlut tirse systems satisf y the f ol .
lowing rcepurements:

,

I. Ilcy luve tir se< paired reibumi.nsry.

2. They meet the single failuse reiteri<m.

3. Iluy have the re psired rapw ily asul
reliability to gre forso intetuk <l salcty
Iinic ions two dem.saul.

4. They are capabic of timw: tinning <hu mg |
asul alter certaisi design lusis events j
surli as cae tlupukes, as s silents, .uut
antirigu tcil operational os ran e e1x es.

5ftit ph-22 The omtrol systems suit rcereired few safety sit P 7.7
are au cptable il failuses of r:ontrol systene
rawnpments or total systems winal1 amit sig-
nifirantly alfert the ability of plant safety

syt teens to huartstus as respeared, or cause
plant canulati<wis more severe llan llanc los
whiili llee plant safety systeans are ilesir,ne<l.

-- . _ _ _ - _ - - _ - - - _ - - -
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SURVEY OF DESIGN HASES FOR NUCLEAR POWER PLANT CONTilOL ROOMS

NUCLEAR POWER PLANT:

APPLICABtE TO "NUMBER DESIGN BASIS RE F F RENCE(S) CONIROL ROOM 7

58t P-1)ll-21 There ase em general thwign csitesia or segie- 5141' 9.5.2
lator y gui.k-s aliat ihrec tly agply to alie
s.sfety-related gerlua mance sc<pairements las
the < (Nmuisiiratisui systese. Tiic Al'Csli wilt
use the fotfownng < esterHan to ssess tie sys-
tern stes,gn rapabelsty: tlw rawnernmiic.atima
systren is arteptable if the integrated 4 sigse
of the systent will provia eficctive roen-
nunuration twtween plas.t gnsneuwl in all
vital areas aning the luta spc< teemn of are i.
<k nt nr inciik-nt < <wnhtions ts k'r ernauissumes
gu@ntial noise levels.

58t t'-lill-24 Lighting asul two w.ny voice s:oisinnusin ation 51115 9.1.1- 12
ase vital to salc Mustd>wn and einergeiry
response in the event of fire. Suitahic lived
asul portable cincagesu y lighting asal coni-
sensura tirwi devices Mund.1 le ps oviik d to
satisiy these scepsisenecnts.

56t t'- 1)lt - 21 An inriik nt of enoderate treipp,iry isi uwnhi- Sit P 15.1.5 -3
rutifun with any single active :ossiponesat f ail-
tu e, <w single cperator ca sor, stuwal.1 avit
result in loss of feniction of any bairier other
stun sie f sci cla4fing. A limited swunter ni
f uel sod < tadhng pcs foratituis is are ept able.
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SURVEY OF DESIGN DASES FOR NUCLEAR POWER PLANT CONTROL HOOMS

NUCLEAR POWER PLANT:

APPilCABtE TO REFERENCENtlMDER DESIGN B ASIS RE T ERENCE(S) CONIROL ROOM 7

It G l45-116-1 Tlec saf ety signific.uw e of leaks f rian tiie itegislatiwy Guide 1.45
reactor coolant gwc w uc txnued.u y (It t Tl))
c an vary widely deperghng on slu sinsr< e ni
tiee le.ek as well as the leakage rate asul
in wa tion. 1herclore, stu detection asut sumd-
toring of leakage of scactor cool.utt into tfic
riaitaininent arer is rverssary. In innst

rases, snettuxis f oi sepasating the leakage
froin an identified sosa e froen lle leakage
f reun an suudentified sawwre are necessary to
provule twinnpt arul rpentitative inledinatient
to the opera tor s to perine t Elect e to take
inninnhate rewrcrtive action sluiule' a leak te
detrinsental to the safety of ste larilit y.

litentified leakage nu (Il lcakagt inta c%cil
systenis, saw h as gnunp scal or <alve par. ing
leaks that are captined, flow nietencil, a ul
torubrted to a siunp or rolla tisig tank, ne
(2) leakage into the crwitaisunent atmosplu se
froin soirres tlwit are tx>tle specifically local.
ed anel known citter init to interfere wille Ilic
operation of imiiilentified leakage numitoring
systeins or not to be froin a llaw in llu-
RCI'R. linidentified leakage is all utler

leakage.

It G l68-1)lb l in the design of euw. lear =>wes plants, gwntu- llegidator y (;uide 1.68
lated acriilent awunptiom are niteis ciplic-
illy or iniphi illy lanuwied by tlw ikwign of-

control ased imtrennentati ue systenes (e.g.
prewwifer level or ferdwater flow reintroll
be saw h rases, operations of the isntriunen-
tation aiul runtsois over tiie design operating
range sinndd lie per forened, aint the ellet 45 ut
lunit:4 g anallinu tions av f ailiwes stundd be ,

sianulated to deentmstrate the adeelia.w y of
slesigne anti installatiene arul slic valistity of
acrnment analyus awunptions. Tests slamld
le (neuhrted, as .ipprogviate, to vergly se.
diuukincy arul cler erical iruk pesoletre.
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SURVEY OF DESIGN HASES FOR NUCLEAR POWER PLANT CONTROL ROOMS

I

i

NUCLEAR POWER PLANT:
'

NUMBER DESIGN BASIS REF ERE NCE(S) REFERENCE
CO ROOM 7

llG178-lilbl 14. lietec tion imt rinnenta t ews, iwlal p wi llegulatin y Gue.le t.78
systeins, filtratatm c<psigwnent, air step-
ply egaigunent, arul gwatettive clottiing
should necet the single-lailute < riteri<ws.
(In the raw of self-cnntainctl tweatining
appasatus and protective dothing, this
snay be accosuplistied by supplying <wie
entra tuait for every three iniits
re< paired.)

It G l9/.liti-l it is iniger iant th.i t ac.cident-en<matoring ilegulatory Gucle t.97
instrinneneation corngwments arpt their snoemits
that cannot te located in oiler tlun rum-
Sciunic Category I tmildings I.c consesva-
tively designed few the intended service.

!
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APPENDIX D
LIST OF HUMAN ENGINEERING PHILOSOPHIES & PRINCIPLES USED

IN TMI-2 DESIGN

e PHILOSOPHY l - MAXIMIZE THE INFORMATION ON PLANT OPERATIONS
IMMEDIATELY AVAILABLE TO THE CONTROL ROOM OPERATOR

Principle la. Size the control room and control panels such that all
controls and displays will be within the field of view of the operator at the
Plant Control Station

Principle Ib. Color code indicator lights
Principle Ic. Group annuciators by systems

Principle Id. Display relatively slow changes in status (chart recordings)

Principle le. Set absolute limits of displays to reflect the expected
operationallimits of the subsystemI Principle If. Display on computer only if panel space is not available

PHILOSOPHY 2 - MINIMlZE THE TIME REQUIRED TO LOCATE CONTROLSI e

AND DISPLAYS

Principle 2a. Place controls and displays for the same system on the same
panel

Principle 2b. Organize systems on inner benchboards by frequency of use

Principle 2c. Organize outer vertical panels so that displays stpport the
operator using the benchboards

Principle 2d. Arrange controls / displays in mimic or functional groups

I Principle 2e. Locate labels in standard position with respect to subject
control / display

e PHILOSOPHY 3 - MINIMIZE TIME TO RESPOND TO ALARMS

Principle 3a. Locate critical controls / displays

Principle 3b. Organize systems on benchboards by criticality of systemI Principle 3c. Arrange annuciators above the controls and disphys for the
systems tney monitor

o PHILOSOPHY 4 - MAXIMIZE THE RELIABILITY OF CONTr OL ROOM
SYSTEMS

Principle 4a. Use high reliability components

Principle 4b. Minimize devices intervening between controls and devices
being controlled

Principle 4c. Minimize devices intervening between sensors and displays

I

-
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APPENDIX

HUMAN FACTORS QUESTIONS ON CONTROL ROOM DESIGN
FOR THE UTILITY OWNING THE POWER PLANT

I 1. To the best of your recollection, how were the A&E and reactor manufacturer
selected?

a. Were previous control room designs reviewed during the process?I b. Were control room operators of their panels interviewed during the process?
c. Was the AEC contacted to determine if their panels had ever been involved in

reported problems?

2. Would you please describe, to the best of your ability, the sequence of important
events that led up to the installation of the control panel.

3. To the best your knowledge, did the utility place any requirements (e.g., criteria,
standards) on control panel design?

I. a. What were the requirements?

b. Did the design reflect the requirements?

4. Did the utility constrain or alter in any way the design of the control panel?
a. Panel arrangement, overall layout, organization of switches or displays?
b. Cost, schedule?

5. Did the utility ever hold formal management reviews of the control panel prior toI its being manufactured?

a. What factors were considered important in the reviews? l

b. Did the reviews result in changes to the design? What changes?

6. Did the utility evet perform a detailed review of the panel operations?

7. To the best of your knowledge, how were the operator procedures defined and then
developed into the manuals used by operators today?

8. Were the operator procedures modeled af ter those of another plant or plants? What
were the bases for the format, organization and language of the procedures?

I 9. Do you know of any tests conducted to verify that the operator procedures would
supply sufficient information and guidance during emergency conditions?

10.I Does the utility conduct any program to identify problems in operating the control
panel, or to solicit operator recommendations on potential backfits?

11. How was it procedurally determined that, for usual operating situations, oneI operat,or would be responsible for monitoring the control panels? |

1

|

I
I |

|
._.



I
I 12. During the late 60's arid early 70's, did the utility request comments from control

room operators concerning the panel design?

13. What documentation did the utility require the A&E to deliver to support the control
panel design: Was the A&E required to produce any documentation demonstrating
the operability of the control panel? Did the utility require a specific set of design
bases for control panel design?

14. Do you know of any utility personnel monitoring the control panel development that

I had experience in the development of other complex control rooms? Did any have
human engineering training or experience?

15. Did the utility examine training problems during control room design?

16. Did the utility examine potential or real control room problems during testing or
training? If yes, what data were collected; what problems uncovered; what changes
made?

17. Did the utility ever conduct walk-throughs, using mockups or simulations to evaluate
operator performance in using the panels. If yes, what measures were taken; what
problems were uncovered; what changes were made?

17a. Bases?

18. Who manufactured the control panels?

19. Who participated in test and installation?

20. Who laid out the CR arrangement?

I
I
I

I

|
|

I
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APPENDIX

HUMAN FACTORS QUESTIONS ON CONTROL ROOM DESIGN
FOR THE REACTOR MANUFACTURER

1. To the best of your recollection, how was the reactor manufacturer selected?

a. Were previous control room designs reviewed during the process? 1

b. Were control room operators of the manufacturer's panel interviewed during the
process?

c. Was the AEC contacted to determine if the manufacturer's panels had ever
been involved in reported problems?

2. Beginning with reactor manufacturer selection, would you please describe, to the
best of your ability, the sequence of important events that led up to the installation
of the control panel.

3. To the best of your knowledge, did the utility place any requirements (e.g., criteria,
standards) on control panel design?

a. What were the requirements?

b. Did the design reflect the requirements?

4. Did the utility or A&E constrain or alter in any way the design of the control panel?
a. Panel arrangement, overall layout, organization of switches or displays?
b. Cost, schedule?

I 5. Were regular management reviews of the control panel concept held prior to its
being manufactured?

a. What facters were considered important in the reviews?
b. Did the reviews result in changes to the design? What changes?

6. Was a detailed review of panel operations ever performed?
~

7. During the design process were alternative panel configurations taken into con-
sideration? What were the principal factors used in selecting the final con-
figuratica?

8. Was the selected configuration similar to the one or more panels designed in the
past?

9. What were the factors considered in:
o Control Selection

o Display Selection |

o MimickingI o Automatic Shutdown

!
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I
10. How was it procedurally determined that, for usual operating situations, one

operator would be responsible for monitoring the control panels?

11. Were comments from control room operators concerning the panel design ever
requested during early design phases? Did the reactor manufacturer incorporate
changes from these comments?

12. What documentation was the reactor manufacturer required to deliver to support
the control panel design? Was the reactor manufacturer required to produce any
documentation demonstrating the operability of the control panel? Did the utility
require a specific set of design bases for control panel design?

13. Do you know of any reactor manufacturer personnel developing the control panel
design that had experience in the deve cpment of other complex control rooms? Did
any have human engineering training or experience?

14. Did the reactor manufacturer examine potential training problems during control
- room design?

3 15. Were features included on the control panel expressly to protect specific (expensive)
:E equipment items from damage? If yes, what features?

i 16. What role did precedent play in CR Design?

In panellayout and arrangement?: e '

In selecting manual tasks?e
I

: o Component selection?

Nomenclature, marking,. labelinge

Operational strategy. e

17. Would you characterize the panel design approach as directed towards minimizing
the likelihood of operator errors? If so, what steps were taken?

18. What acceptance tests or checks were used to assure that the as-built and delivered
. control room was in agreement with the reactor manufacturer's specifications?

19. What anthropometric percentile or range of percentiles were assumed for the
, operator?

20. What was the basis for the choice of anthropometric percentiles?

21. What conventions were used for color coding?

22. What was the basis for color coding conventions?

23. Was control panel color specified by the reactor manufacturer? If so, was contrast
between displays and their background evaluated before selecting the panel color?

i 24. Was readability of displays at the precedurally required distances evaluated before
display selection?

!

I
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I
25. What conventions or rules were used for labeling (e.g., contents, type size, font,

etc.)? Were these consistently applied?

26. What was the basis for labeling conventions or rules?

27. Was the readability of labels at procedurally required distances evaluated before
final selection of label characteristics?

28. What conventions or rules were used to group controls and associated displays?
Were the se applied consistently?

29. What was the basis for control / display grouping?

30. What is the relationship?

31. What conventions or rules were used for the orientation of switch positions (e.g.,
up=on; down=off)? Were these rules on conventions followed consistently?

32. What was the basis for switch orientation conventions or rules?

33. Was design consideration given to panel operations when the operator is wearing a
breathing apparatus and/or protective garments?

34. Was consideration ever given to how much information the operator must be able to '

correctly recall in order to operate the panel?

I 35. Was consideration ever given to how much information the operator must process
correctly to operate the panel?

36. In selecting panel components was any consideration given to their maintainability
(e.g., replacing light bulbs, changing labels, replacing switches)?

37. Was operator response time required by failures taken into account in the locationI of various components?

38. What AEC regulations and industry standards were used to guide the panel design?

39. Did the reactor manufacturer participate with the A&E in defining the annunciator
and alarm philosophy and system? If yes, what is the philosophy and why was it
chosen?

40. How was redundancy assured for the class IE displays? For the class IE controls?

41. Were walk-throughs, using mockups, or simulations ever performed to measure or
observe operator performance? If so, what measures were taken; what, if any,
problems were uncovered; and what changes were made?

42. Were operator performance data collected during plant and control room testi:.g! If
yes, what data; what problems were uncovered; and what changes were made?

I
-



I
43. Does the reactor manufacturer have a program to monitor operator performance or

design comments on a continuing basis? If so, what problems have been found, and
what backfits made?I 44. Did the reactor manufacturer participate in developing procedures? if so, were-
walk-throughs/ simulations used? Did the operator participate?- What bases were

~

used for the format, language and organization of the procedures?
'

45. Did the reactor manufacturer ever prepare detailed task analyse's of operator tasks
as a means to locate specific operational problems?

I

_

|
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{ APPENDIX

HUMAN FACTORS QUESTIONS ON CONTROL ROOM DESIGN
FOR THE ARCHITECT - ENGINEER

1. Which panels in the Control Room were not designed by the A&E7

b 2. Did the A&E consult, advise, assist or in other ways help with the design of the
remaining panels?

( 3. Once the panel design was frozen, what was the policy on changes? What was the
procedure on making changes? Who approved changes?

{ 4. Who were the engineers in charge of this project from the beginning through the
licensing of the plant?

5. To the best of your recollection, how was the A&E selected?

Were previous control room designs reviewed during the' process?a.

b. Were control room operators of the A&E's panels interviewed during the
process?

Was the AEC contacted to determine if the A&E's panels had ever beenc.
involved in reported problems?

6. Beginning with A&E selection, would you please describe, te the best of your ability,
the sequence of important events that led up to the installation of the control panel.

[
7. To the best of your knowledge, did the utility place any requirements (e.g., criteria,

standards) on the control panel design?

[ a. What were the requirements?

b. Did the design reflect the requirements?

( 3. Did the utility constrain or alter in any way the design of the control panel?

Panel arrangement, overall layout, organization of switches or displays? i
a.

{ b. Cost, schedule?

[ Were regular management reviews of the control panel concept held prior to its9.
being manufactured?

a. What factors were considered important in the reviews?
( b. Did the reviews result in changes to the design? What changes?

10. Was a detailed review of panel operations ever performed?
[

11. During the design process were alternative panel configurations or concepts taken I

into consideration? What were the principle factors used in selecting tne final
{ configuration?

[
r
l-
i

---- -_



L .

[
l12. Was the selected configuration similar to one or more panels designed by Bechtelin( the past?

13. What were the factors considered in: |
I

b e Control Selection
e Display Selection

[ Mimickinge

14. How was it procedurally determined that, for usual operating situations, one
{ operator would be responsible for monitoring the control panels?

15. Were comments from control room operators concerning the panel design ever

[ requested during early design phases? Did the A&E incorporate changes from these
comments?

16. What documentation was the A&E required to deliver to support the control panel[ design? Was the A&E required to produce any documentation demonstrating the
operability of the control panel? Did the utility require a specific set of design
bases for control panel design?

[ 17. Do you know of any A&E personnel developing the control panel design that had
experience in the development of other complex control rooms? Did any have
human engineering trainirig or experience?

13. Did the A&E examine potential personnel selection or training problems during
control room design?[

19. What role did precedent play in CR Design?

In panellayout and urangement?e

e In selecting manual tasks?
e Component selection?

b Nomenclature, marking, labeling?o
"

Operational strategy?e

[ o Automation?
e Annunciators?

( 20. Would you characterize the panel design approach as directed towards minimizing
the likelihood of operator errors? If so, what steps were taken?

|

[ 21. What acceptance tests or checks were used to assure that the as-built and delivered
control room was in agreement with the A&E specifications?

[ What is the alarm philosophy and strategy used in Calvert Cliffs? Why was it22.

selected? Was any consideration given to prioritizing alarms? Why was it rejected?
i23. What systems are automated-actions; why were these automated?

E

-
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24. What use was made of video displays, and why? '

25. What systems are g located in the primary control room? Why?

{ 26. What anthropometric percentila or range of percentiles were assumed for the
operator?

'

{ 27. What was the basis for the choice of anthropometric percentiles?

28. What conventions were used for color coding?

[. 29. What was the basis for color coding conventions?

30. Was contrast between displays and their background evaluated before selecting the[ panel color?

31. Was readability of displays at the procedurally required distances evaluated before
{ display selection?

|

32. What bases or standards were used for control room lighting? Was lighting intended |to be controfled by the operator? |

33. Whr conventions or rules were used for labeling (e.g., contents, type size, font,
etc.)? Were these consistently applied?

34. What was the basis for labeling conventions or rules?

E- 35. Was the readability of labels at procedurally required distances evaluated before
final selection of label characteristics?

36.
E What conventions or rules were used to group controls and asssciated displays?

Were these applied consistently?

37. What was the basis for control / display grouping?
E

38. Is the tone, intensity, periodicity, or location of auditory alarms related in any way
to the cause of the alarm or to the position of relevant controls / displays on panels

{ or consoles? What is the relationship?

39. What was the basis for annunciator window groupings?

[ 40. What was the basis for selection of auditory alarms?

41. What conventions or rules were used for the orientation of switch positions (e.g.,[ up=on; down=off)? Were these rules or conventions followed consistently?

42. What was the basis for switch orientation conventions or rules?
E 43. Was design consideration given to panel operations when the operator is wearing a

breathing apparatus and/or protective garments?

.

-
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[
44. Was consideration ever given to how much information the operator must be able to[ correctly r.ecall in order to operate the panel?

45. Was consideration ever given to how much information the operator must process
{ correctly to operate the panel?

46. In selecting panel components, was any consideration given to their maintainability

{ (e.g., replacing light bulbs, changing labels, replacing switches)?

47. Was operator response time required by failures taken into account in the location
of various components?

48. What AEC regulations and industry standards were used to guide the panel design?

[ 49. How do you guarantee accessability of redundant Class IE displays? For the
Class IE controls?

50.[ Were walk-throughs using mockups, or simulations ever pe: formed to measure or
observe operator performance? If so, what measures were taken; what, if any,
problems were. uncovered; and what changes were made?

[ 51. Were operator performance data collected during plant and control room testing? If
yes, what data; what problems were uncovered; and what changes were made?

{ 52. Does the A&E have a program to monitor operator performance or design comments
on a continuing basis? If so, what problems have been found, and what backfits
made?

$3. Was any attempt made to optimize the noise level in the control room? If so, have
tests been made periodically to verify calculated (predicted) levels?

[ 54. What basis was used for the acoustics in the control room?

55. Did the A&E participate in developing plant operating procedures? If so, were walk-
{ throughs/ simulations used? Did the operators participate? What bases were used

for the format, language and organization of the procedures?

56.[ In what manner and to what degree were operators / maintainer task analyses used to
develop and/or evaluate the following:
1. Operator information and performance requirements

( 2. Selection and location of controls and displays
3. Organization and layout of console panels

b- 57. What was the basis for assigning readouts to panel indicators vs. ccmputer printout?

58. Were control, displays, guards, or other features included on the panel expressly to[ protect spec'fic (expensive) equipment items from damage? If yes, what fea-tures? " Sync Stick"

[
<
l~
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r APPENDIX
L

CONTROL ROOM A,SSESSMENT

( l.0 CONTROL ROOM LAYOUT

f
L

1. In your control room, how many physically separate control panels are there?
Consider each geometric change as a separate panel.

No. of panels =

2. How are these panels laid out? (Rough Sketch)

[
.

[

.

%
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[

[

[

[

[
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I 3. What functionally different panels are there in your Control Room. Use major
functions; such as Coolant Systems, Turbines, Aux. Systems, etc., for your list.

Please number your panels on the sketch (question 2) with the appropriate function
I (1 through 30).

| 1. 16.

2. 17.

3.
| I8.

4. 19.

5.
i 20.
| 6. 21.

7. 22.
|

8. 23.

E 9. 24.

( 10. 25.
I 1. 26.
12. 27.
13. 28.
14. 29.
15. 30.I
4. Panels are arranged by (check one):I

Frequency of Use

Criticality of Systems

Frequency and Criticality

Other Criteria (Specify)

5. Using the list of panels in question above, please circle those panels that make
extensive use of mimic or functional control / display grouping.

6. Your panel is designed primarily for (check one):

Seated Operation

Standing Operation
,

| Both
j\

:

1

E
|
\
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{ 7. Your panels are designed primarily for (check one):

Single Operator Monitoring (normal operation)
[ Dual Operator Monitoring (normal operation)L

Other (explain)

8. When standing in the primary control area of your panel, the operator (check one):

{ Can read all important displays

Can see all important displays

Must move to another area to see displays

9. Annunciator lights are grouped by system (check one):
"

Always

Frequently

Sometimes

No

if "no" or "sometimes" use the space below to describe conventions or rules used to
group annunciators:

[
10.

Annunciator panels are located above or nearby the controls / displays of the systems

{ they monitor (check one):

_

Always

Frequently
_

Sometimes

{ No

i11. How are multiple, simultaneous alarms handled by the operator? |

12. Are alarms coded by their severity? (Describe convention)

13. Are chart recordings intended for use by operators under normal or emergency[ conditions?
.

L i
!

| . . .
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{ 2.0 CONTROLS

E 14. Approximately how many of the following types of Controls are there on your
Control Room Panels:

A. Discrete Rotary Control Selector Switch

2 position-

b
_

3 position

B. Continuous Rotary Controls

Thumbwheels

Knobs
F
i Hand Cranks / Wheels

C. Push Buttons (Without Legends)

D. Legend Switches (Backlighted Pushbuttons)

E. Toggle Switches

F. "J" Handle Switches

2 position

3 position

G. Alpha-Numeric Keyboards

H. Joysticks or Levers

I. Other (Describe)I
15. What systems are controlled normally by computers?

I
16. Does the computer assist the operator in any way other than by reporting status

information?

No
1

Yes, Explain
|
|
l

|

|
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p 3.0 DISPLAYS
L

r
L 17. Approximately how many of the following types of Displays are there on your

Control Room Panels:

A. Clock Face Dials:

Swing Needle Meters
1"

B. Strip Chart Recorders

{ C. Digital Counters

D. Backlighted Displays (Other than Annunciators)

b E. Alarm Annunciators

F. Single Pointer Gauges:

Horizontally Oriented

Vertically Oriented

G. Double Pointer Gauges:

Horizontally Oriented
b Vertically Oriented

- H. Single Indicator Light
'

I. Double Indicator Light
I

{ J. Triple Indicator Light

K. Cathode Ray Tube Displays

b L. Video Displays

!
- M. Photographic Displays
~

N. Other Indicator Lights

18. Approximately how many auditory signals for alarms or attention devices are there
in your control room? (Check as approp iate)

E () Telephones () Bells
() Radio Com. () Buzzers
() System Alarm Annunciators () Tone

{

c
( .

. - . -
- _ _ - - - - - - - _ _ - - - - - --
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[

b () Emergency () Sirens
() Other () Other

19. Of the total number of labels for controls and displays in your Control Room,
[ approxicaately how many have been modified with additional stickers, tabs or.

notations to provide new or current information to the operators?

b No.=

[ 20. Who usually makes up and affixes these stickers or notes?

[
21. Please give the meanings (e.g., red = open) for each of the colors listed below. List

[ all meanings for each color.

White =

[ Yellow (Amber) =

Red =

[ Green =

Blue =[
|

Other (Specif y)'=

22. What means are used to display trend data to the operators? (Please list variables

Operator-PreparedStrip Chart Computer Printout Video Display Charts Other

[
23. Was functional / system outlinir; and summary nomenclature used?

24. Please outline the change of shif t procedure.

25. Would it be possible to get one copy of Reactor Trip and LOCA procedures for

{ review? '

i

|
1

- - - - - - -
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r
L

[ 26. Where are procedures located?

27. How are they organized?

28. Is there a procedure for translating Operator Comments into backfits or procedure
changes?

p Yes, Describe
'

No

F
L 29. What major backfits have been made since licensing? (List)

b 30. Describe the communications network serving the operator.

[ |

'

[

[-- !

[

[
_

%

1

[

[

[

[
)-

_ _ _ _ _ _ _ . _ _ -
-

-
-
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[ APPENDIX T

LIST OF SELECTED HUMAN

[ ENGINEERING REFERENCES AVAILABLE
PRIOR TO 1970

( Askren, W.B. (ed.): Symposium on reliability of human performance in work, AMRL, TR
67-88, May,1967.

Bennett, E., 3. Degan, and 3. Spiegel (eds.): Human factors in technology, McGraw-Hill
Book Company, New York,1963.

Bilodeau, E.A., and Ina M. Bilodeau (eds.): Principles of skill acquisition, Academic Press,
Inc., New York,1969.

Bradley, 3.V., and N.E. Stump: Minimum allowable knob crowding, USAF, WADC, TR( 55-455, December,1955.

Chapanis, A.: " Human engineering," in C.D. Flagle, W.H. Huggins, and R.H. Roy (eds.),
{ Operations research and systems engineering, chap.19, pp. 534-582, The John Hopkins

Press, Baltimore,1960.

[ Chapanis, A.: Man-machine engineering, Wadsworth Publishing Company, Inc., Belmont,
Calif.,1965.

Damon, A., H.W. Stoudt, and R. A. McFarland: The human body in equipment design,( Harvard University Press, Cambridge, Mass.,1966.

Fogel, L.J.: Biotechnology: concepts and applications, Prentit r. Hall, Inc., Englewood
{ Cliff s, N.3.,1963.

Folley, 3.D., Jr. (ed.): Human factors methods for system design, The American Institute
for Research, Pittsburgh,1960.

Gagne', R.M. (ed.): Psychological principles in system development, Holt, Rinehart and
Winston, Inc., New York,1962.

Handbook of instructions for aerospace personnei subsystem design (HIAPSD), USAF,
AFSC Manual, 30-3,1967.

Harris, D.H., and F.B. Chaney: Human factors in quality assurance, John Wiley & Sons,
Inc., New York,1969.

Irwin, I.A., 3.3. Levitz, and A.M. Freed: " Human reliability in the performance of
,

maintenance," in Proceedings, Symposium on quantification of human performance, Aug. (17-19, 1964, Albuquerc, ie, New Mexico, pp. 143-198, M-5.7 Subcommittee on Human[ Factors, Electronic Industries Association.

McCormick, E.3.: Human Factors Engineering, (2nd Edition), McGraw-Hill, Inc., New
{ York,1964.

Meister, D., and G.F. Rabider.u: Human factors evaluation in system developmer.t, John

{ Wiley & Sons, Inc., New York,1965.

-
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( Morgan, C.T., 3.5. Cook, III, A. Chapanis, and M.W. Lund (eds.): Human engineering guide
to equioment design, McGraw-Hill Book Company, New York,1963.

{ Munger, S.J.: An index of electronic ec ulpment operability: evaluation booklet, The
American Institute for Research, Pittsburg1,1962.

Murre!!, K.F.H.: Human performance in industry, Reinhold Publishing Corporation, New[ York,1965.

Nadler, G.:
[ Work design, Richard D. Irwin, Inc., Homewood, 111., 1963.

Personnel subsystems, USAF, AFSC design handbook, ser.1-0, General, AFSC DH 1-3,
Jan.1,1969, Headquarters, AFSC.

[
Rigby, L.V.: The Sandia human error rate bank (SHERB), paper presented at Symposium
on Man-Machine Effectiveness Analysis: Techniques and Requirements, Human Factors

{ Society, Los Angeles Chapter, Santa Monica, Calif., June 15,1967.

Sandberg, K.O.W., and H.O. Lipshultz: Maximum limits of working areas on vertical
surfaces, USN ONR SDC, Report 166-1-8, reprint, April,1952.

Stevens, S.S. (ed.): Handbook of experimental psychology, John Wiley & Sons, Inc., NewYork,1951.

[ ;

Van Cott, H.P., and 3.W. Altman: Procedures for including human engineering factors in
the development of weapon systems, USAF, WADC, TR 56-488, October,1956.

F
L

Webb, P. (ed): Bioastronautics data book, NASA, Washington, D.C., NASA SP-3006,1964.

Weight, height, and selected body dimensions of adults: United States, 1960-1962. Data( f rom National Health Survey, USPHS Publication 1000, series 11, no. 8, June,1965.

Woodson, W.E. and D.W. Conover: Human engineering guide for equipment designers, (2d
{ ed.), University of California Press, Berkeley,1964.

[

[

[

[

[
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COMPARISON OF PLANTS ON DESIGN DEVELOPMENT ISSUES
__

DESIGN DEVELOPMENT ISSUE TMI-2 CALVERT CLIFFS-1 OCONEE-3
Review ol panei design with respex a to operathsi tos fkiR's resgwunibihty (2) Yes, preguninar y gw m ettures Y es, per l<w med an m alk.

f r.wn CE ran swi mos kup tlwoughs by plant persawwiel as
alwee mese suo fiu mal pros e-
dures yet. (1)

Use of Operafor opinkni during desagra Yes.(1) Yes, car ty in paiel design (1) Yes, in markup gduse til

Selectim of alarm and annimu iator strategies Iregsency of llastimg, mhite Groeped by systein, subsystern, Alarms forated swar umstrols a
-

laglia, size, shape amt alarm comgxwwns alar ens selec ted anniancia tors assor iated watis
lawns chosen to matc h alie ace ordmg to enemiac tis er's operator reguaise to alar m.
assusicia turs isrlmled in sys- standad. (5) Aesuswiattus se mmt.or d from
teens sent by alie verulit.(1) IW.&E plac ed ami comtaned the vesu6= . Alarm bell fin sum.

alas ms aewl arvuririaturs, armt guster selected for dellerentia.
definard the strategy. (4 skm from ottare aemuswirew

alarms. (1)

Assessment of readability (ihsplays mullabels) Looked at pectives in catalogs, Yes, used nuxhup to assess Yes, snotbic mal lab tests rtei
or held display op to see how r eadabalit y. (4) m equipment to test scad-
f ar away it mas readable. Did abelit y. (1)
swa dipiarate visiul environ-
ment in tests. lictd ip sample
letter sizes for latets imid a
readable size was fossal. (1)

Control / display grouping Cetrols near associated irmis- Grouped: fisr eimally; sen- Cmtrols mut dnplays togest cr
cators, groeped by systems on lesed; bottom to top sc<psen- few a particula liar thwi,
p.incts, grouped in flow pattern. rings operatior. ally sc<pse wed. groared by fregisenry of me.
(1) (1) (1)

Design fur operator wearing tweathing appasalus aru1/or pro- tb.(1) No. (5) No, en mos kup saw sio reawn to
tective garments chmige anything as a result of

operator wear 6ng ts eatinng
appara tus. ( 3)

Operator recall /inforinatsm pror essing requirements f4ot s msides ed. (1) No formal r(wehlesations. (5) Not specilis ally athis essed.
Never tested in a time trasne. Bluvugtit consisterry esul Clarity
(2) woulJ elsmonate swed int

meinot y/ recall as=1 redure
inf<wmatuni gwaressing needs.
(1)

_- - . ___ _________ _ _ _ _ _ _ _ _ _ _
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COMPARISON OF PLANTS ON DESIGN DEVELOPMENT ISSUES
__ _

DESIGN DEVELOPMENT ISSUE TMI-2 CALVERT CLIFFS-1 OCON EE-3
.-

|Llaisitainabehty Obtaiard sausples to ascertaui Yes, snanntainatality was ros - Yes, except en case of systems
snaintainability, looked for sidered in IE& E review. 4) provided t,y vermi.ws, lab tests
" rugged" controls. (I) wese run on case of cahtsatitui

asul ser vit cabih t y. ( 3)

Operatot respmse eunes (considered in panel Jesign?) too. (1& 2) No. ( 5) No. ( H

IJse of motkups, walk ttwoughs and simulators No. (1) Yes. (1) Yes. (1)

Noise level (taken into acroimit?) No. (1) No. (5) too, not optunited, but snini.
snited witte carpeting. (1)

Participation in developing procedures Yes, dralted a few (1) initial No, but reviewed some. (1) Yes. (1)
dr al ts. (2)

Task analyses (were they performed?) No. (la 2) No. (S) No. (1)

Design to protec t expensive espipnent Yes, lor:atitus (2) and selection Yes, interlock controls for No inforenation.
(1)of controls aruf displays expensive egnpnent (5), synr.

stic k - RC Inanps. (4)

!
i
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