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APPENDIX M

HUMAN ENGINEERING CRITERIA BEFORE 1973



HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES

Asletence Industr y Standards with Duect Human Factors \'AT.' ation

Earllest Known Othes
Language ol Standards or Recommended Praclices h,buc.uun Date (1) Relerence (2)

Type of Standards or

Number Recommaended Practices

-
1FE-6D3Y. O} Operator /System nte o Salety System Fund tronal and Design Requirements, page |3
gration Standard
HE-6D). -1 nstrmnentation and
Control Standard

4.2.1 Means shall be provided in the control room to implement
manual inttiation at the system level of the automatically wmitiated
protec tive ac 1ons The means provided shall minkmize the number of
discrete operator mampuladons and shall depend on the operation of a

tninunum of e pupiment

Istrwmentation and % Salety System Fund tional and Design Reguirements, page | L]

Control Standard
.11 Wformation Displays

4.10.1 Displays for Protective Actions nitial d_ Solely by Manual
Means. The display instrumentation provided Tor the manually nitiated
actions required for the salety system to accomphish its protective
func tion shall be part of the salety system. The design shall minimize
the possibility of anomalous indications which could be confusing to the

operator

Instr mnentation and 4. Salety System Func tional and Design Requiremenis, page |3

Control Standard
4.11.2 System Status Indication. The display instriunentation provided

for salety system status indication need not be part ol the salety
system The display Instrumentation shall provide accurate, complete,
and timely information pertinent to salety system status.  This inlor
mation shall include idication and identiflication of protective actions
st the channel level and the system tevel. The design shall minimize
the possibility of anomalous indications whwch ¢ ould be conlusing to the

operator

Instrumentation and 4 Salety Systewmn Func tional and Design Requirements, page | L)

Control Standard
4103 Indication ol Bypasses. Il the protective actions ol some part

of the salety system have Y~en bypassed or deliberately rendered
moperative for any paepose inuing invication of this fact at the
system level shall be provided in control roomn

NOTES: (1) 1967 or more recent
(2) M checked, see list of ieferences allached
(3) M checked, see list of noles atlached




Reloience:

ANSSLL-1D

ANS 51.0-0-5

ANSS311-0-1

ANSSH.1-0O-2

ANSY2-P-5

_Industry Standat

Type of Standards of
Recommended Practices

e

s tranentation and
Control standard

nstrumentation and
Control Standard
Operator/System nte
gration Standard

Opetator [System nte
Rration Standard

Operator Proceduce
Standard

ds with Digect thanan Factors Application

————————————

;JOIES: (1) 1967 or mote recent

HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES

Language of Standards of Recommended P aclices

e ————— e —————————— e ——————————

5. Design Criteria, page 9.

$.2.4.6 Continuous indication of each control assembly position shall
be provided in the conti ol room.

5. Design Criteria, page 9.

5.3.4.3 Alarns shall be provided to alert the operator that process
variables are appyioas hing or have reac he' levels that imtiate salely
The alarm signals shall be obtained as close as practical to
their source. Data presentation of these alarns shall be readily
distinguished trom other alarms. A knowledgement of the alacm from
one channel shall not inhibit the alarm of redundant channels.

ac ton.

5. Design Criteria, page 9.

5.3.4.6 The data displayed and controls jocated in the control

room shall be adequate:
(1) 10 regulate the proc ess variables within their normal limits
(2) to cope with mallunc tions oF acc idents

(1) to assess acc idents and per form necessary actons for recovery.

5. Program, Policies and Proc edure, page 8.

5.3.2 l.‘l(!(.‘!‘_(&llt' };gn!gpt_. {ormat of proc edures may vary from
plant 1o plant, dopending on the policies of the owner ofganization.
However , procedures shall include, as appropriate, the following ele
ments:

(1) Title

(2) Statement ol Applicabihity
(3) Relerences

(4) Precequisites

(5) Precautions

(6) Lunitations and Ac tions
(7} Mam Body

(8) Acceptance Criteria

(9) Checkoll Lists

an chechod, so® st of ralerences atlached.

(3) W checke

d, see iisl of noles attached.

Earlles) Known
public ation Date o

1973

1973

1976

Other

Relerence (2) (&)

Yes

Yes




HUMAN ENGINEERING AND RELATED CRITERIA AND GUIDES

LS, Regulatory Gandes With Direct Hunan Factors Application

Farliest Known Othes
Language of Criterion or Guide r’uhlh ation Dale “* Relerence (2)

Type of Criterion
Number or Guide

1972

RG 1L.70 Standard Format and Content of Salety Analysis Reports for

RGLE7O-MG-6 Policy, Planming and
). November 1978,

Management Guide Nuclear Power Mants, LWR Edition, Revision
Instrumentation and page 9.9

( trol Gunde
e 9.3.5.9% Instrumentation Requrements The system nmstrmnentation

and controls should be described fhe adequacy of salety reflated
instr umentation and controls to fullill thew func tions should be demon

strated

RO L70-MG-7 Policy, Plasming and RG 170 Standard Format and Content of Salety Analysis Reports
Management Guide for Nuclear Power Plants, LWR Edition, Revision 3, November 1978,
nstrumentation and page 9-9
y Controd Guld g 9.4.1.01  Design Bases. The design bases for the air Weatinent system
perator [System lnte i L = .
gration Guide or the control room and other auxiliary rooms (e.g., relay rooms and
Contro) Room Environ emer gency switchgear rooms) considesed to be part of the « ontrol areas
and il should be provided. Include the design criteria (e.g., single lailure),
requirements for the _anual or automatic a tuation ol system com
ponents o isolation dampers, ambient temperature ant bumidity
requirements, criteria for plant operator comjort and salety, require
ments for radiation protection and monitoring ol abrormal radiation
levels and other awborne contaninants, and environmental design
requurements
RGL70-MG- 10 Policy, Planning and RG .70 Standard Format and Content of Salety Analysis Reports for
Management Gan fe Nuclear Power Plants, LWR Edition, Revision i, November 1978,
Control Room Environ page 2-19
ment Cande 9.5.3  Lighting Systems
A description of the normal lighting system for the plant should be
provided A description of the emergendcy lighting system,
including design criteria and a Talure walysis, should also be

provided

NOTES (V) 1967 ot moma ¢ sl
(2) 1 chacked, sos list ol wlarences altached
(3) 1 chacked, sea list ol notos attached




Reterence

s

Numiber

RGLA2ZIG

RGL62-KG

RGLGT-IG

RGLS7-1G-

LS,

Regulatory Guides With Duect Human Factors Apphcation

Type ol Criterion
or Guide

Instrumentation and
Control Gunde

Operator [System nte-

gration Guide

st umentation and
Control Guide

Instramentation and
Control Gude

Operator /System Inte -

gration Gude

nstrwmentation and
Conteol Guide

NOTES (1) 1967 or more recent
(2) 1 chacked, ses st of toloronces attached
(3) ** chackod, see st of notes sttached

Language of Critedion or Gulde

RO 1.62 Manual hutiation of Protective Actions, October 1973, page
|

I Means should be provided for manual mnitiation of each protective
a tiow le.g., reactor Wrip, containment isolation) at the system level,
o gardless of whether means are also provided 1o initiate the protective
¢ tion at the component or channel level (e.g., individual control rod,
1 whividual solation valve).

RG L62 Manual Protective Actions, (xtoher 1973,

page |
3. The switches for manual initiation of protective actions at the
system level should be located in the control room and be easily
accessible to the operator so that action can be taken in an expeditious
mannes .

Initiation ol

RG 147 Bypassed and Inoperable Status Indication for Nuclear Power
Plant Salety Systems, May 1973, page 2.

Bypass indication should aid the operator n recognizing the eflects on
plant safety of seemingly uncelated or insignificant events. Therelore,
the ndication ol bypass conditions should be at the system level,
whether of not it is also at the component o channel level,

RG 1,47 Bypassed and noperable Status Indications for Nuclear Power
Plant Salety Systems, May 1973, page ).

4. Manual capability should exist in the control room to activate each
system-level indicator provided in accordance with €. 1. above.

HUMAN ENGINEERING AND RELATED CRITERIA AND GUIDES

Earlies! Known
Publication Date (1)

1973

1973

1973

1973

Other
Reterence (2)

Notes

Yes

Yes




HUMAN ENGINEER

Rele LS h‘r&uln wy Guides With Direct Human Fac tor

ence

Tyoe ol Ciltedon

umber .
N or Guide

RG 170
N lear
page -9

RGLTO-PGA Opesa-or Procedure
Guke e Power
toman Factors Test

and Fvaluation Guide
Policy, Planning and
Management G e

9.5.2.3 Inspec ion
testn
vided
SGoHE Instowment

3/10/71, page 2

nstrumentation and
Control Criteron
The status (-vpt'lul"'
indicated in the
sulficient
approprl ate

oper ator

NOTES (1) 1967 or mora rof ant
(2) M chocked, seo il 1 of raloron attached
(3 1 choeckod, sew st of notes attached

Apph

Standard Formal and (
Plants,

g requrements for the

ontrol room

information should be aval

flocation

ING AND RELATED CRITERIA AND GUIDES

ation

Earllest Known

Language of Ceiterion or Gulde b ublication Date 1

fon
1978,

mient of Salety Analysis Report

LWR Edition, Revision ¥, November

mnspec hion and

and lTesting I7n'xl-nnun(-||l\ The
should be pro

communication systemns

Lines Penetialing Prmary Reactor Containment,

valves should be
valve is pnnulm!,
the
the

closed) of all such solation
i a remotely operable
lable in the control room of ©

actions by

o

to assure timely and propes

Other
Relerer

e (2)




APPENDIX N

INDUSTRY STANDARDS CRITERIA




Reloronce

Power

Number

ANSS.|

ANSS. |- O-2

ANSS.1-P-)

ANSS.1-0-)

ANSY.|-P-2

ANSS.L-1-)

NOTES: (1) 1967

Gencid Ling

Type ol Standards or
Recommendod Praciices

e ator /System nte

gration Standard

perator /System Inte
gration Standard

Operator Procedure
Standard

Operator [System Inte
gration Standard

Operator Procedure
Standard

Instrumentation and

Control Standard

o more recent

HUMAN ENGINEERING AND RELATED STAND/RDS

AND RECOMMENDED PRACTICES

DResign Baus Cotenia for Salety Systews w Nucicar

bations, ANSI/ANS-4.1, .2/8,

Language of Standards or Recommended Practices

Design and Pasiwe Requiremen' s, page 7

Ih madvertent mitiation and executionr of tive action shall not

any lission product barrier or salety systein which

A prote
result in damage to
15 mconsistent with the lintting safety consequences of the category of
events 1o which such inadvertent ac tion belongs

). Design and Basic Requirements, page 7

V6.6 Operator Participation. The salety systems shall be capabie of
performing the fund tions requiring reactor
operator to take any action prior to a defined time linit following each
After the time hinit, operator participation may
conditions.  Thit time limit shall be appropri
and location of operators, the

protectlive without the

Design Basis Event

be used 1o mainta's sale

ste for the actions required, the numnber
operator, and the number and o .IIIAm of

mlormation available to the
controls, and any design features provided to protect the operatos

1. Design and Basic Requirements, page 8
The designers shall determine, by means of a systematic analysis, that

the required infor

(a)

the monitored process variable can provide
mation during the Design Rasis Fvents

the equipment can perform in the configuration specified for its

st allation
the
are caused by, the Design

mterac tions of v hions, contiol actions, and

envire wnental chieages that «
RBasis Fvents do not prevent the mitigation of the consequences of

the protective

ed, o

the event; and

{2) W checked, see list of references allached
(3) M checkead, see list of notles altached

Endliest Known
Publication Date (1)

Other
Relerence (2)




Releience

Power ener Ag Stations,

Type of Standards o«

Numbes Recommended Practices

ANSS.1-O- & Operator /Syste m Inte
gration Standlard
ANSSG.L-P-) Operator Procedure

Standard

In trumentation and
Control Standard

ANSE.1-1-2

NOTES: (1) 1967 or more + coant

ANSE

HUMAN ENGINEERING AND RELATED STANDARDS

AND RECOMMENDED PRACTICES

N

Design Basis Critesia for Salety Systems in Nuclear

ANS-8.1, 1978

Language of Standards or Recommended Practices

8 (continued)

3 Design and Rasic Reguurements, page

(d)  the m the conligwation specihed for its installation

cannot easily be made

eqpupinent
moperational by the inadvertent actions of

operating of mamitenance per sonnel

). Design and Basic Requirements, page 8

1.8 Operation and Maintenance. The design of the salety systems and
the safety supporting systems shall permit implementation of operating

and maintenance procedures for the surveillance, calibration, adjust

ment, and vepair of the proted hion and actuator systems without
inducing a Design Basis Event or an wnprotected ¢ ondition The
designer  shall give special consideration to preventing inadvertent

modification of the systeins that may negate the ntent of the system

design

3. Design and Basic Requirements, page 9
Means for surveillance of the salety systems and the

They shall be adequate

1.9 Surveillance
salety supporting systems shall be est iblished
to

salety systems and thew
ihed Himits;

(@) determine that the performance of the

salety supporting systems is within prese
(b) assure that maintenance operations have been |:‘-1'u|||vn-x| corredtly;
() detect wends toward unacceptable conditions; and

(d) determine that the independence of redundant or diverse systems

has been maintained

(e} permit the operational capability ol an instrument channel, logi

channel, and an ac tuator channel to be demonstrated,

(2) M checked, sea . 5l of relarences allached
(3) M checked, see lis' ol notes allac hed

Earllest Known
Publication Date (1

Other
Ralerence (2)

Notes

&1}




Relerence

Number

ANSSYH 1]

ANSSS. 642

ANSSS. G- IR

Gaseous Radwac tive Waste Proce

for Light Water Reactor Plants, AN

Type of Standards or
Recommended Praclices

st snentation and

Control Standard

Instrumentation and
Control Standard

b ostrumenta tion and
Control Recommended

Practice

NOTES: (1) 1967 or more recent
(2) W cheched, see list ol relerences silached
(3) W chechad, see list of notes allac hed

HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES

. n.s ‘.’\lv ms

IJANS 55.4, 1979

Languaga of Standards or Recommended Practices

] stromenta tson and Controls, page 12

7.2 PWR Instrumeniation and Controls the PWR Gaseous Radi

o tive Waste Processing System shall have sullicient mstrumentation
and controls sach that it can b 1arted, operated, monitored and
shisdown from a remote control area, located mn radiation Zooe Lor N
(sece shle 7). Positive operator action shall be required to eflect any

ontrolled discharge to the enviromment

7 Instrnentation and Controls, page 12

7.3 Process and Elfluent Radiation Monitoring he etffluent radiation
monitor ;vn;'_ devices <hall be designed to ¢ ontinuously monitor and record
all gaseous radioac tivity released from the BWR Main Condenser Offgas
System and PWR Gaseous Radioactive Waste Processing System to the
atmosphere through normal refease pathways. Effluent radiation moni
tors in the systems shall automatically terminate release upon high
radiation (above a predetermined set point) m the discharge Momtor
readout shall be in the main control room. Additional monitor readout
may be provided in a central control area to facilitate system control

7. nstrumentation and Controls, page 12

mstrumentation and

Table ¢ ives the mmimum requitements  tor
B
controls In addition it gives specific recommendations which will
3
provide miormation and control features for the following purposes

during star tup, operation and shutdown of the system:

(1) Provide information on hydrogen concentration of OXygen concen
tration, or both

(2) Provide information on system of component pressures to protect
agamnsi over -pressurization and 10 enable proper How

(1) Provide information on lguid accumulation in tanks so that drain
age can be accomphlished when requi «

(%) Provide mformation on cooling water,
systens to insure that components are operating properly and
enable identific ation of malfund tions,

(5) Provide mformation such as et and outlet temperatures of
process gas mn heat exchangers, hiquid level in gas condensers,

content from gas conditioning equipment and adsorbes

wd other service
to

oil, air

morstige
vault temperature o faciitate equpment perfotmance evaluation

and allow «orred tive measines 10 be taken when requured

Esrllost Known

Other

Publication Date (1) Relearence (2)

49

b9

Noles
(R)]




HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES

Releiance Gaseous Radivac tive Waste Processing Systems

for Light Water Reac tar Plants, ANSI/ ANS 35.6, 1979

Type of Standards or - Eadlest Known Other
Language of Standards or Recommended Praclices Publication Date (1) Refersace (2)

Number Recommended Praclices

Instrumentation and Controls, page 12 (continued)

(6) Provide nlormation on recombiner per lonmande

{7) Provide discharge How rate mformation (o enable adequate disper
ston and determination ol radioac tivity release rates

(8) Provide informaton on radioactivity concentiations 1o determine
atmospheric release rates, holdup times and equipment perforin
ance. Also to provide for the automatic termmation ¢ { releases 1o
the atmosphere when necessary Valvels) used for aulomati
termination of release shall be designed to fail closed in the event

that power is lost to the valvel(s)

NOTES: (1) 1967 or more recent
(2) # chocked, sea st of relerences altached
(3) i checked, see list ol notes atlached




HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES

Performance Speaifications for Reactor f ner gency Radiological

Monitoring nstrumentation, ANSI N3120 1979
B '

Type of Standards of Eatliost Known Other
Numbaer Recammended Practices Language ol Standards or Rac ommended Praclicas bublication Date (1] Relerence (2)

AINI20- 4} Instrumentats and 4 General Consideration for Emergency Instromentalion, page X

Control Standard Prunary emphasis 1s place I on the selecion of instruments and mstru
ment systems and on thew ability to provide data rapidly as basis for
making appropriate emergency a tion decisions The nstrumentation
should include both installed systems, heren referred to as systems,
with appropriate 1« wouts and portable instimnents, siwe either port
able or wstalled instrumentation alone may prc vide mcomplete infor
mation

AINI20-1-2 Instrumentation and K General Consideratin for Emergency Instrumentation, page A

Control Standard
(1) nstalled instramentation systems with remaote readout to a sale

AINI2ZD-E-I Operator Support
" :‘\ - location capable ol characterizing releases to  contamnent  and
quipment Standar
L auxiliary buildings and the radiological problems associated with evacu
stion and reentry These systems should be provided with a remote

readout at a location which will be habitable under ace ident conditions

AINY20 - E-2 Operator Sapport Equip 4. General Consideration for Emergency Instrumentation, page 8

ment $

ment Standard (2) Portable swvey instruments to supplement mstalled instrument
ystems o permit estimation of exposure o persons, to locate radiation
sources atd detenmine their distribution, and to make radiological
measiuremenis that may become ol ad hoo nterest At jJocations not

covered by installed mstromentation

In detecminmng the type of instrumentation required, the following
wpply:

4. 1.1 Continuous measurement of airborne radioac Livity n the contam
ment 1S necessary

§.1.2 Where appropriate, air samphing systems shall be consistent with
the requurements  state d i ANSI NILLLI-1969, Amerian National
Standard Guide 1o Sampling Airborne Radioad tive Materials i Nuclear

Facihities

4.1.3 Remote area monilofing systems are necessary 1of ineasuring the
unbient radiation field at points within the reactor facibity The
system should be capable ol measurement over a wide spectram ol
ener gies and range of exposure rate

4.1.8 High tange monitoring systems are ssinent ol

ettiuent radioac tive material

NOTES: (1) 1967 or more recont
(2) 1 chacked, see list of relerences attached
(3) 1 chacked, se Hst of notes altachaed




HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES

Relerence Per lormaimv e ications tor Reac ot Lomergency Radwlogical

Monitoring Instr winentation, AN NI20, 1377,

I i St Earliost Known Other
ype ol Standards or Language of Standards or Recommended Practices b ublication Date (1) Reference (2)

umber
N Recommendad Praclices

“ General  Consideration ¢ Fmergency nstcumentation, page 8§
(continued)

4.1.5 High range portable sinvey instrmnents and personn | dosneters
e necessary (o permil rapid assessment ol high exposure rates and
time -integr ated dose

4.1.6 Instrunentation should be capable ol performing as ntended,
considering the total environment to which the instrumentation will be
exposed during emergencies. Physical protection is usually necessary
strumentation and 5 Criteria for Radiological instrmentation Systems, page 9
Contzol Standard 5.1 A normally active mternal audit cwcut which tests both the
detector and elec tronics shall be provided and shall present an appropei
ate signal at a centrally manned location in the event of a matlunction
¢ faibwe

9

AINI2ZO Iostrimentation and b} Crite ia tor Radiologic al Instramentation Systems, p ge

Control Mt fard
i 5.5 Switches and other controls shall be protected to avoid inadvertent

deac ivation or nadver tent maloperation of system

Instrumentation and S. Criteria for Radwological Instrumentation Systems, page 9
R 3

Control Standard
3.6 The ranges ol emergency instrumentation systems should overlap

the ranges of instrumentation systems [ofr routinge or NONEMET ey
monitoring.  (The minimum ranges specilied heren generally assume a
one decade overlap.)

5

AIN3I2O Instrumentation and 5 Crit ria for Radiological Insteumentation Systems, page 9

Control Standard
5.7 Owverall system accuracy (does not mlude sample accuracy) shall

+
be withun 40 percent at the 95 percent conhidence level over the

‘
nlite operating range, with precision withn 15 percent Tor any single

measurement level

NOTES: (1) 1967 or more recent
(2) W checked, soe lisi ol relerences allached
(3) i checked, see lisl of noles atlac hed




HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES
Relerence Pertormance Specilications for Reactor Emer gency Radiol gical

Mo tos L nstrasnentats ", ANSI N2 )y 1979

Earlest Known Other
Language of Standards or Recommended Practices Publication Date “.ﬂ Relerence (2)

Type ol Standards o«

imbar
Numt Recommended Practices

AIN3I20G-).7 Instruamentatyon and 5. Criteria lor Radwlogwcal nstruwmentation Systems, page 9

Control Standacd
5.5 Logacithenic, guasilogarnithunic, or digital readont scales should be

onsidered. H multiple scales are used, aut e range changing shall
be provided and the range that is m operation shall be clearly displayed

Instrumentation and Criteria tor Radiological Instrumentation Systems, page 9

Control Standard
e — 5.16 Readout capability and alarms shall be provided in the control

fovm fout and alarms should also be provided at or near the
dete

AINI2O Instrumentation and 5. Criteria for Radiological Instrumentation Systems, page 9

Control Standa d
e I SA7 AN units of sumilar  func tion, including detectors, electronk

modules, readout and display devices and power supplies, should b

interchangeable. Operable spare units shall be wlable

AINY2ZO-1-10 Instrumentation and 5 Criteria for Radwlogical Instrumentation Systems, page 9

Control Standard
! i .18  The units of the system should be capalde of being functionally

tested without removal from the instrament Lystem

AIN320-1- 1) Iostrwnentation and 5. Criteria for Radiological lnstrumentation Systems, page 9
Control Standard
AINI2ZO O Operator /System Inte
gration Standard

519 Instramnment ystems shall be equpped with alarins capable ol

being externally set 1o alarm at any selected pont withun the stated
range and shall continue to operate above the selected alarm pomnts
Audible alarms shall be incapable of reset without active acknowledge
ments,  Such acknowledgements shall retamn the visual alarm until the
signal 1s below the alarm setting. U the audible is not acknowledged,
fecrease of the signal below the tip setting shall not reset the visual
lanin

NOTES: (1) 1967 or more recent
(2) W checked, sea list of reterences allached
(3) M chechked, see list of notes attached




HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES

Relerence Aduunisirative (. ontrals and COuality Assucrance fo the

l'.d'!.n!nl\all"..; se of Nuc lear Power Plants, A ’1\!!"5'. T/ANSY2, 197¢

Eartiest Known Other Notas

Type of Standards or N
Number Bhbaaiannote d B o aie anguage of Standards or Recommended Praclices }'uh“- ation Date (1)f Reterence (2) &)

ANSYL2Z-M-I Policy, Planning and 4. Reviews and Audits, page 5 197¢

Management Standard
4.1 General Programs for reviews and for audits of activitie:

allecting pi,.nl salety during the operational phase shall be established

by the owner or ganization oz

ANS3I.2 M. 2 Policy, Plannmng and “ Reviews and Audits, page 5
Management Standard

ST E— (3) Verity that reportable events, which require reporting to NRC
writing within 78 hours, are promptly investigated and corrected in

manner which reduces the peobability of recurrence of such events

Policy, Planning and b Program, Policies and Procedwres, page 8.

Management Standard

B 5.2.1 Responsibilities and Authorities of Operating Personnel The
responsibilities and authorities of the plant operating per sonnel shall be
delineated. These shah inclode, as a minumnum:

(1) The reactor operatos's authority and responsibility for shutting the
reac tor down when he determines that the salety of the reactor is
in jeopardy or when operating paramelters exceed any of the
reac tor proted fion system set-points and automatic shutdown does
not oo
The responsibility to determine the cuoumnstances, analyze the
cause, and determine that operations can proceed safely belore the
reactor is returned to power alier a trip or an uns heduled or
unexplained power reduction.

The senior reactor oper<tor's responsibility to be present at the
plant and to provide direction for returning the reactor to power
following a trip or an unscheduled or unexplained power reduction
Ihe responsibility to believe and respond conservatively to instru
ment indhic ations unless they are proved to be mcorrect

The responsibility to adhere to the plant's Technical Specifications
The résponsibility 1o review routine operating data to assure sate

peration

NOTES: (1) 1967 or more recent
(2) # checked, see list of relerences atlached
(3} # cheched, see st of noles attached




HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES

Relerance: Adsnistrative Controls and Quality Assurance tor the

___Operational Phase of Nuclear Power Plants, ANSINIS.7Z/ANSI.2, 1976.

r———— L e i - ——— — - - ——e — - —————— - ——m —
Type of Standards or Eadllest Known Other Notes
Number Recommended Practices Language of Standards or Recommended Practices Publication Date (1) Reference (2) o)
P e I ———— - - ¢ AR Sl SaeRminesme
ANSL2Z-M-& Policy, Plaswing and 5. Prograws, Policies and Procedures, page 8. 1976
Management Standard
3 : 5.2.2 Proceduwe Adherence. Procedures shall be followed, and the
ANE.2-9-0 $ s“‘:::' :;nx hwe requirements for use of procedures shall be prescribed in writing. Rules

shall be established which provide methods by which temporary changes
to approved procedures can be made, including the designation of a
person or persons authorized to approve such changes.  Temporary
changes which clearly do not change the intent of the approved
procedure, shall as a mimimum be approved by two members of the
plant staff knowledgeable in the areas allected by the procedures. At
least one of these individuals shall be the supervisor in charge of the
shilt and hold a sendor operators license on the unit alfected. Such
changes shall be documented and, il appropeiate, incorporated in the
next revision of the alfected procedure. In the event of an emergency
not covered by an apptoved procedure, operations personnel shall be
instruc ted to take action so as to mmimize personnel inpuy and damage
' to the facility and to protect health and safety.

Guidance should be provided to identity the manner in which procedures
are 10 be wnplemented.  Examples of such guidance include identify
cation of those tasks that require:

(1) The written procedure to be present and followed step by siep
while the task is being performed

(2) The operator 10 have committed the pro edural steps to memory

(3) Verification of completion of significant steps, by initials o
signatures of checkolf hists.

The types ol procedures that shall be present and relerred to directly
are those developed for extensive or complex jobs where rehiance on
memory cannot be trusted, e.g., reactor start-up, tasks which are
mirequently performed, and tasks in which operations must be per-
formed in a specilied sequence. Procedural steps for which actions
should be committed to memory include, for example, munediate
actions in emergency procedures. Routine procedural actions that are
frequently repeated may not require the procedure to be present,
Copies of all procedues shall be available to appropriate members of
the plant stalt, N documentation of an action is required, the
necessary data shall be recorded as the task is pecformed. Fxamples of
procedures requining veritfication are turnished in 53,81 and 5.3.4.2

"NOIES: (1) 1967 or more recent.
(2) W checked, see list of references allached
(3) U checked, see lisl ol notes attached
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HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES

Relntence Administrative Controls and Quality Assurance for the

Operational Phase of Nuclear Power Plants, ANSINIS.Z/ANSS.2, 197¢

Esitiest Known Other

Type of Standaids or
Language of Standards or Recommended Practices P ublic ation Date (1) Relerence (2)

Number Recommended Praclices

Policy, Plarnning and 5. Program, Policies and Procedures, page 8

Management Standard
ANSYL2-P-4 Operator Procedure
Standard

5.2.6 Equipment Control. Permission to release equipment or systemns
for maintenance shall be granted by designated operating personnel
Prior 1o granting permission, such operating personnel shall verity that

the equipment or system can be released, and determine how long it
may be out of service Granting of such permission shall be docu
mented. Attention shall be given to the potentially degraded degree of
protection when one subsystem of a redundant salety system has been

removed for mamtenance

ANSL2-H-) Human Factors Test and 5. Program, Policies and Procedures, page 8

Fvaluation Standard
. (1) Tests during the preoperational period to demonstrate that per

formance of plant systems is in accordance with design ntent and
that the coordinated operation of the plant as a whole is satis
factory, to the extent feasible

Hanan Factors Test and 5. Program, Policies and Procedures, page %

Evaluation Standard
porwo - (2) Tests during the initial operational phase to demonstrate the

periormance of systems that could not be tested prior 1o operation
and 10 confirm those physical parameters, hydraulic or mechanical
characteristics that need 1o be known, but which could not be
predicted with the required accuracy, and to confinim that plant
behavior conlorms to design criteria

Operator Procedare 5. Program, Policies and Procedines, page &
\ ' L 3

Standard
5.0.2 Procedure Content The tormat ol procedwres may vary lion

plant to plant, de ;-"vu‘mg on the policies ol the owner orgamnization
However, procedures shall include, as appropriate, the followmyg ele

ments:

(1) Title

(2) Statement of Applicability
() Relerences

(4) Prerequisites

(%) Precantions

(6) Limitatons and Ac tions
(7)) Mam Body

(8) Acceptance Critenia

(9) Checkolf Lists

NOTES: (1) 1967 or more recent
(2) M chacked, see list of references allached
(3) 1 checked, see list of notes atiached




HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES

Ralecance Adiministrative Controls and Quality Assurance for the

Operational Phase of Nuclear Power Plants, ANSINIS. 7/ANS3.2, 1974
i 1 2

_ Earlest Known Notes
Language of Standards or Recommended Practices P.“h‘“ ation Date (1 Reterence (2) o

Type of Standards or

Numbes Recommended Praclices

ANSYL2-P-S Operator Procedine 5. Program, Policies and Procedures, page 8. {continned) 197¢

fconty d) Standard
o n——— 1.3 System Procedures

4 General Viant Procedure

.1 Startup Procedures
(1) Preregusites
(2) Mamnm Rody

Shutdown Procedare
Power Operation end Load Changing Procedures
4 Process Momtoring Procedures

S Fueel-Handling Procedines
(1) Prerequisites
(2) Mam Body
5 Mantenan e Procedures
(1) Preparation Tor Mamnmtenance
(2) Performance of Maintenance
(1) Post Maintenance Check Out and Return to Service
(4)  Supporting Mamtenance Documents

Radiation Control Procedures

Calibration and Test Procedures
8  Chemical-Radiochemic al Control Procedures
9 Fwergency Procedures

9.1 Emergency Proceduwre Format and Content
() Title

(2) Symptoms

(1) Automatic Actions

(4)  Immediate Operator Ac tions

(%) Subsequent Operator Actions

9.2 Lvents of Potential Fmergency
1.} Procedures for haplementimg Fmergency |

10 Test and Inspec tion Procedures

MNOTES (1) 1967 or more recant
(2) M chached, soo list ol relerences atlached
{3) M checked, sne lisl of notes allached




HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES

Relatence Contauunent bsolalion Provisions log §had Sysicin
ANS 36,2, 1376,

T | Standard Enrliest Known Other
s o Gomatan Language ol Standards or Recommended Practices Publication Date (1§ Relerence (2)

Number Recommended Piractices

Instrwmentation and &. Design Requiremnt, page 9

Standard
oo 4.2.2 ANl power -operated isolation valves shall be capable of remote

manual actuation from the mam control room

ANS Y nstrumentation and “ Design Requuement, page 9

ANS$6.2-0 ‘."..:.’T.'::“,‘i‘l:"«_';‘f«,‘:‘.’;."|,- 4.2.3 ANl power-operated solation valves shall have provisions n the
gration Standard control room for indication of the status of the valve showing open ad

closed positions A fathwe of an indication circuit should not cause a
fatlure of the actuation circuit, Al electric power-operated isolation
valves shall have provisions m the control room lor indication of the
availability of power at the line side of the motor starter, e.g., position
indicating hights energized lrom control power transformer Sealed
closed isolation valves are wander admimistrative controls and do not

require position mdication in the contiol room for valve status

ANSY.2-1.) Instrvmentation and o Design Requirement, page 9

Control Standard
- ywer operated isolation Ives which antomatically operate upor
ANS56.2-0-2 Operatos /System Inte For power-operated in iyt W S ey o4 upon
receipt of a containment isolation signal, the automatic mtiating signal

{ ] \\ 114 {
gration Standard shall secondary mode shall be a remote

be the primary mode and 1
manual mitiation from the mam control room. It should not be possible
for remote manual opetation to override the antomatic isolation signal
il the seguen f antomatic events following aa isolation signal s
comple ted The design of the overrde shall necessitate a deliberate,
preme ditated ac ton on the part ol the operator (¢ g key interlockod

switch or moaal "hold open™ with return to automatic closwe.)

ANSS.2-1-4 Instrmentation and 4. Design Requuement, page 9

<
Control Standaed For power-operated isolation valves which do not receive a contaimnent
isolation signal, the primary mode shall be a remote manual mtiation
signal from the mau ntrol roommn Those valves outside the contain
ment should have a local secondary mode of operation, e.g., handwheel
Those valves mside contanunent need not have a secondary maode of

operabon

NOTES: (1) 1967 or mote tecent
(2) M charked, sve list of (elerences altached
(3) ¥ check. 1, see list of notes allac had




HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES
Contanwnent Isolation ovisions for Flnd System

ANS 5.2, 1976

Relorence

Type ol Standards or . . Earliest Known Other Noles
Number Recommendsd Practices Language of Standards or Recommended Practices Publication Date (1) Relerence (2) 5]

Operator /System nte Design Pe pmrement, page 9
ration Standard
R 4  Isolation valve closure shall be completed when a isolation signal
' [

is received an the valve shall not be opened until the signal is removed

and deliherste operator action is taken (reset switch) fhas 15 to

prevent u valve from returning to the pre-accident condition auto

matically «nen the solation signal is removed
Operator [System Inte 4. Design Requirement, page 9

ration Standard

k 4.12 Determination of Isolation Requirements [or Remote Manual
Controlled Systems Remote manual valves may be provided on
engine ered salety featwes o engineered salety featiwe related systems
n order 1o mantain containment or preserve system function in the
event of a leak or line break in such systems. Provisions shall be made
to allow the mamn control room operator to know when to isolate the
lected line

An analysis of the consequences of a leak or hine break n these systems
shall be made i 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 isolation
The provisions which indic ate the requirement for isolation may v lude
devices which measure parameters such as liow, temperatwe, pressure,
noise, radiation, and sump water level outside contamment
nstrumentation and 5 Testing, page 13 1974
Control Standard

Control switches, it switches, visual accessibility, mdicating hights,

fluid system characteristics, mdicators, etc., as necessary, shall be

provided 1o permit valve exercising testing

NOTES: (1) 1967 or more tecont
{2) W checked, see st of 1oleronces altached
(3) 1 checked, see list of noles atlac hed




HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES

Nuclear Salety Criteria for the Design of Stationary

Relerence

Pressurized Water Reactor Plants, ANS 31,1, 19723

Eatlies! Known Other

Type of Standard
ype of Slandarads or Language of Standards or Recommended Practices ublication Date (¢) Reterence (2)

Number Recommended § ractices

ANSSYLE-) nstrmnentation and 5. Design Criteria, page 9

Control Standard E
3.2.4 SO rces of reac o spatial mstabality shall be exammed and the

design shall oe such that one of the followmg conditions is applic able

ANSSLY 12 Instr umentation and : Design Criteria, page 9

Control Standard .
M a control system with appropriate means for detec tion is provided

that is capable of limiting the instability to within core strw tural
design lunits
ANSSL 1) Instrumentation and 5. Design Criteria, page 9

Control Standard
5.24.6 Continuwous wndication of each control assembly position shall

be provided in the control room

ANSSL. L8 Instrumentation and 5 Design Critenia, page 9

Control Siandard
5..6.2 I addition to information readouts required by N&2.7-1972 (14)

fsee 5.0.4.1), miormation pertinent to the monitoring of each safety
process variable shall be available to the reactor operator

ANS SLI-L-S Fstrumentation and 5. Design Critenia, page 9
Control Standard
ANSSL1-O-) Operator/System Int
gration Standard

5.3.6.3 Alarms shall be provided to alert the operator that process
variables are approaching or have reached jevels that witiate salety
W hon The alarm signals shall be obtained as close as practical to
thewr  source Data presentation of these alarms shall be readily
fistinguished from other alarms Acknowledgement of the alarm from
one Channel shall not inlubit the alarm of redndant channels

ANSSLL-L6 Instramentation and 3. Design Critenia, page 9
Control Standard
A5 1-C I ontrol Room Environ
ment Standard

5.3.0.5 Adequate data displays and controls shall be provided outside

the cortrol room 1o shat down and mamtain the reactor m a safe “Hot
Standby” condition in the event the control room becomes unmhaba
table

NOTES: (1) 1967 or more recent
(2) 1 checked, sea Hsl of relorences attached
(3) 1 checked, son list of notes allac hed




Relorence

Number

ANSSL. 1A

ANSSL1-1-9

Nuxclear Salety Criteria lor

Presswized Water Rewx

Type of Slandards or
Recommaended Praclices

Inte
gration Standard

Operator /Systew

Instrumentation and
Control Standard

nsirwmentation and

Control Standacd

Instrumentation and
Control Standard

the Ix

tor Plants,

NOTES: (1) 1967 or more recent
(2) # checked, see list ol rolerenc as atlached
(3) W checked, ses lisl of notes altached

HUMAN ENGINEERING AND RELATED STANDARDS

AND RECOMMENDED PRACTICES

g of Stationa y

ANS 31.1, 197)

Language ol Standards or Recommended Practices

Design Criteria, page 9

data and  controls located i the control

adequate:

The displayed

room shall be

5.348

the s variables within ther normal limits

(1) to regulate proce

(2) 1o cope with malfunc tions or ac Cidents

(3) 1o assess accidents and perlotm pecessary actions for recovery

5. Design Criteria, page 9.

Instramentation shall be provided in the reactor coolant
that core power and systew
mamtained

5.6.3.%.10
pressure boundary to demonstrate
flows, and coolant

temped

atures, volumes are within

salety imits prescribed for the design

pressures,

. Design Criteria, page 9

S8 0 01¢ Means shall be provided for detecting ang measuring leak

age from the reactor coolant pressure boundary

S Design Criteria, page 9

reactor coolant pressure boundary, the following

darmed in the control room, or both

503017 For the
shall be displayed or

i)
(2)
(N
()
(s

pressunizer of reactorn coolant presswe boundary pressure

pressurizer ligud level

system lemperatures

coolant flow rates

the reactor coolant pump motor

principal parameters allecting

assembly operation

status indication of power -operated valve

)

Earliest Known
Publication Date (1)

Othet
Relerence (2)

Noles
3




HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES

i Statiomar y

Nuclear Salety Criternia for the Design

Relerance

Pressurized Water Reac tor Plants, ANS 31.1, 197}
A - A

Type of Standaids or : Earliost Known Other Noles
MNumber Recommencad Practices L anguage of Standards o Recommended Praclices r"h" ation Date (1) Reference ¥l o
ANSSL.I-L 18 Instrwnentation and S Design ( riteria, page 9 197%
Control Standard
o e s 4 5.3.9 Insteamentation provided tor salety system functions
Aall be in accordance wilh appticable

o the

reac tor wolant auxihiary systems
rnmn.,l 593
ANSSEH Instrmentation and 5. Design Criteria, page )
Control Standard

” 5.4.5.3.12 For the reactor coolant auxiliary
yvarmed in the contre | room, or both

systems, the followmg
shall be displayed or

(1) coolant letdown flow

(2) coolant makeup flow

(3) How ol deminer shzed makeup

(%) flow of boric acid makeup

(%) letdown streaim pressure

(6) surge tank gas pressure

(7) tewnperature of letdown stream (heat exd hanger outlet)

(8) temperature of surge tank discharge stream

(9) temmperatine of discharge from regenerative heat exchanger
enter g reac tor « oolant system

(10) liquid level ol surge tank

(11) liguid ievel of boric ac id tank(s)

(12) status indication ol principal punps

(1)) status indication of power-opet yvted valves

ANSSL L 16 Bnstounentation anvd 5 Desigr Crtenia, page 9.

Control Standard
5.4.6.1.5 rumentation shall be provi
temns pes formance objectives are

jed as reguired 10 demonsiralte
that compoient ind process « oohing sys
met and systems temperatures and pressures are

safety limnits prescribed for the designs

controlled withun

NOTES: (1) 19687 or moia rec ant
(2) W chec ked. soa list ol reforences attached

(3) W checked, soe st of noles sttached




Nuclear Salety Crite.ia Tor the e

Relerence

Pressunized Water kea

Type of Siandards o

Number Recommended Praclices

ANSSLI-1 10 1 o

strumentatun

Control Standard

wnta hion and

W Standard

st

C ol e

nstrumentation and
Control Standard

st nentation and
Control Standard

ANSSL L1

NOTES: (1) 1967 o1 more receal

tor Plants,

HUMAN ENGINEERING AND RELATED STANDARDS

AND RECOMMENDED PRACTICES

SIgs [ Stationary

ANS 51.1, 197}

Language of S andards o+ Recommended Pruclices

(R Critenia, page 9

I,
fenon
obgec Lives are

Hed withan s

S84 4.3.9 Instrwmentation shall be provided as require it trate

that residual heat removal system performance

temperatures Ty | e s e e 1

pres » design

5 Design Criteria, pag: 9

5.8.46.0.01) salety system fun Lions ol
the residual heat removal systemn
3.3

st wmentation provided for th
shall be W accordance with applic able

riteria

5 Pesign Criteria, page

$.86013 7 the residual heat removal system, the following shall be

displayed o

n
(2)
(8)]
(s)
(5

o

dar med in the control room, or both

system presswe

reac tor coolant flow rate through the system
system tempet thwes
status indic ation of pumps
status indication of power operated v ves
5. Design Criteria, page 9

5.46.5.0.8 d 10 demnonsty ate
that reactor coolant auxiliary systems p.-:l.un..m. e
controlle

nstoumentation shall be provided as requi

objec tives are met

and systems and pressures are 1 within salety

lmits prescribed tor the designs

temperatwes

EaVest Known
Public ctlon Date (1)

Other
Relerence (I}

(2} W cheched, soe st of reterences attached
) ¥ checked, see fist of notes sttached




HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES

N lear Safety Critenia for the e sign of Stationai y

Relarence
Pressimized Water Reactor Plants, AP i, 197)%

Esrfest Known Noles

T !
ype of Standards or Language of Standards or Recommended Practices Publication Date (1) Ret »

Number Recommended Practices

ANSSLH -7
SAH60R FTor those ot Lions I the service water system perlormng
safety functions the following shall be displayed or alarmed in the

control room, or both

(1) How rates for cooling coill supphies of the air cooling subsystem, il
sed as an engineered saletly featire

(2) radioac tivity of service water from potentially hugh level sources

(3) status indwation ol pump

(8) status indication of power operated valves

Instrumentation and S Design Criteria, page 9

Control Standard
. o 6.3.9 For the intermediate cooling water system, the following

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

(1) temperature of water supply to principal system heat exchangers
(2) suwrge tank liquid level

(1) radioac tivity level in system

(4) status mdication of punps

(5) status mndication of power -operated valves

ANSSL -1 19 Instrumenta tion and 5 Design Criteria, page
Control Standard

’ 5.6.7.0.9 Instrusnentation shall be provided as required to demorstrate
that secondary system performance objectives are met and system
temperatures and pressures are controlled within salety limits pre

scribed lor the design

ANSSL L 20 Instramentation and 5. Design Criteria, page 9

Control Standard
alnan 56,7011 Design shall provide means to detect potential radioac tivity

n secondary system coolant

NOTES: (1) 1967 or more recent
(2) M checked, see st of relerences attached
(3) ¥ checked, see list of notes altached




HUNM ‘I ENGINEERING AND RELATED STANDARUS
AND RECOMMENDED PRACTICES

Relsrence Nuclear Safety Criferia for the Design of Statinary

“Presswized Water Reac tor Plants, AN3 514, 1975

Earllest Known

Type of Standards o L anguage ol Standards or Recommended Practics publication Date (1) Reference @ o™

Number R~ -ommended Praclices

e ———

SUNENRSE —————————

ANSSE. 1120 Instrumentation and 5. Design Criteria, page 9. 1973

¢ St
ontrol Standard 54.7.3.12 For the secondary system, the following shall be displayed

or alarmed in the control room, of both:

(1) teedwater llow rate mormal and emedgency)

(2) steam pressiwe

(3) teed header pressure (each stean generator)

(8) emergency feed pump discharge pressure

(5) each cteam generator liquid level

(6) condensate storage tanic liquid level

(7) radioactivity (at air ejector discharge and steam generator blow
down points)

(8) status indication ol emergency feed panps

(9) status indication ol power-opet sted valves.

ANSSE L1 22 nstrumentation aed 5. Design Criteria, page 9 1973

Control Standard
S . 5.5.3.3.10 Al power operated valves re guired for reactor contawwnent

\
|
|
|
isolation shall be capable of remote a tuation on <ignal from the mamn
control room.

ANSSLL--2) Instrmnentation and 5. Design Criteria, page 9. 1ar}y

Control Standard
’ 5.9.0.3.12 Al power -opers ted isolation valves of the reactor « ontamn

ment system shall be pr vided with remote posttion indication in the
control room and such indication shall be independent of the closmg,
signal or closing power device, or both,

ANSSLL-L 26 nstrumentation and 5. Design Criteria, page 9. 1973

Control Standard
- 5.5.3.3.17  Instrmmentation and ¢ ontrols for that portion of the reactor

containment isolation system relied on to function under  accident
conditions shall be in ac cordance with the apphicable critenia in 5.)

NblfS: (1) 1967 or more recent
(2) M chacked, seo Hist of references attached
mu checked, see list of noles sttached



HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES
Aelorence N lear Salety Criteria Tor the Design of Stationar y

Pressurized Water Reac tor Plants, ANS 31.1, 197)

Earliest Known Othes
Language of Standards or Recommendod Praclices ,‘uhll« ation Date (1) Reference (2)

Type of Standards or

Numbes Recommended Praclices

Instounent ation and . Design Criteria, page 9

Control Standard
LV LS Instowmentation shall be provided [or monttoring the reac tor

ntamment atinosphere e gaseous and particilate radoac livity

Readout of the same shall be provided in the control room

ANSSE. 1-)-26 Instramenta tion and 5. Design Criteria, page 9

Control Standord "
5.5.0.0.06 Visval mdication shall be provided n the control room to

ndic ate the open and closed status of the personnel air-loc k doors

ANSSL 127 Instowmentation and 5. Design Criteria, page 9

Control Standard
. ' - 5.5.3.0.19 for the reactor containment system, the lollowing shall be

displayed or alatmed in the < ontrol room, or both

(1) internal pressure

(2) mnternal temperature

(3) mternal humidity

(4) reactor contabnment stracture sump hiqud level

(5) radiation and radioad tivity levels

(6) status indication of power operated valves, ventilation damnpers

and access openings relied upon for reactor containment isolation

ANSSL L1 28 Instewnentation and 5. Design Criteria, page 9

Control Standard
pe— e 5.5.0.3.10 Al power -operated components required I i the emergency

core cooling system shall be capable of remote manual operation on

signal from the control room

Instrwnenta’ on and 5. Design Criteria, page 9

 ontrol Standard L
5.9.8.0.18  For the emergency core cooling system, the tollowing shall

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

(1) emergency core cooling system How

(2) accuwmulator tank pressines

(1) recuculated water temperature

(4) acommtor tank higand levels

(5) retueling water storage tank (systems head tank) hagad level

(6) status v wation of prunp

(7 tatus e ation of power -operated solatiuon o transler valves
findependent of operating signal or operating power device, o
both)

NOTES (1) 1967 or more recent
(2) 1 checkad, see list of relerences allac hed
(3) M checked, see list ol no'es allac hed




HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES

Reletence Nuclear Salety Critenia Tor the sign o1 Stationary
ANS 51.1, 197}

Pressurized Water Reactor Plants,

Earlles! Known Othes

Type of Standards or P
Language of Standards or Recommended Praclices b ublic atton Date (1) Referance (2)

Number Recommaended Practices

nstrunentation 5 Design Criteria, page .

Control Standard
o ke 5% %5311 ANl power operated required fos the reactor

waponents

wtamment cooling systen shall Ix wpable of remote manal oper

ytion on signal from the mitr ol roos

Istrwmentation and 5 Design Criteria, page “
Control Standard

5% %313 nstowmnentation and contr
contamment «ooling system relied on 10 func ion under  ac

conditions shall be in accordance with the applicable criteria ot 5.3

Is for that portion of the reactor

whent

Instrwnentation and 5. Design Critenia, page 9

ontrol Standard a
5 5.9.3.1% For the reactor contamwment
shall be displayed or alanme { i the control room, or both:

cooling system, the tollowmnmg

1) spray system flow
(2) status indication of spray puinps and
{3 status indication of power operated dampers and « mtrol valve

tindependent ol operating signal or operating power device, of

hoth)

air cooling blowers

ANSSE L2 Instr umentation and 5. Design Criteria, page 9

Control Standard
. " 5.5.6.3.10 Al power operate
systewn shall be capable of remaote

feanup

d components re pured (o the an «
win th

manal operation on signal fr
control room

ANSSE L3 Instrumentation and 5. Design Criteria, page 9
Control Standard L

5.9.6.0.18  For the air cleanap syste
or both:

n, the Wlowing shall be displayed

w alarmed in the control room,
tewn)

(1) flow trom the additive tank (i used for sypray sy

additive tank (il used for spray syste n)

of filter beds (if charcoal fillter use d)
perated dampers and valves
device, or both)

(2) tiquid level of
(1) temperatres
(4) status indication of power

dent of operating signal or oper g power

(indepen

MHOTES: (1) 1967 or mois 16¢ ant
(2) W chacked, see Hist of relerences attached

(3) 1 checked, soe st of notes attached




HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES
Nuclear Salety Criteria ror the Design of Stationary
'3

Feoleience

Presswized Water Beactor Plants, ANS 1.1, 12/

¥
Type of Standards or Eartlest Known Other
Number Recommended Practices Language of Standards or Recommaended Praclices r‘ublh atlon Dete (1 Releronce (2)
ANSSLE DS Istrwmnentation and 5 Design Criteria, page 9 1973
Control St fard
. ' — $.6.4.20 Wstrumentation necessary 1o monitor performance ol the
Y108 " wide e systemy control to

radioactive waste disposal system
The following var imeters

maintain this performance shall be provided

shall be measured

(1) activity level in waste gas discharge line

(2) activity level in liquid waste discharge line

(1) flow rate in waste gas discharge Jine

(%) How rate in liguid waste discharge line

(5) pressure in headers and pressure vessels designed to contam radio

active waste gas above atmospheric pressure
(6) ligd level in hiquid waste storage tanks

ANSSLLL L% Instrwmnentation snd 5. Design Criteria, page 9

Control Standard .
$.6.8.21 Wstrumentation and radiation n.onitoring equipment and its

ans for periodic calibration shall be provided 1o monitor higuid and

me
oac tive waste

gaseous elfluent discharged 1o the environs from the ra
disposal system This instrumentation shall be of a rasitivity sul
ficient to establish that the requirements of appropriate federal regula

tions for off site radiation doses are not exceeded, Means shall be

'Nnvlnlrd such that integrated quantity dis harges of radioac tivily can
be determined
ANSSLLL WY Instrumentation and 5. Design Criteria, page 9
C ontrol Standard

v 5.6.4.26 Gascous and higd radioactive waste dischar ge lines of
radioac tive waste disposal system shall be equipped with a shatoff valve
that is automatically closed i a radiation monitor on that discharge
line indicates the release of excessive amounts of radioactivity The
indication shall be alarmed at the radioactive waste

the

high momitor
control station and mam control room

Operator /System nte 5. Design Criteria, page 9

gration Standw d o
R 3.6.6.22 Positive operator  action shall  be reguived to ellect any

controlled discharge 1o enviromment As a notmal method, controlled

discharges from storage tank hall not be accomplished by gravity o

siphoaing How
»

NOTES: (1) 1967 or more recent
(2) it checked, see lisi of relerences allached
(3) M checked, see list of noles attached




Relorence

Number

HEE Standard Criteria for the

P

wer Generaling Station Safety Systens, ANSVIELE Std

Type of Standards or
Recommended Praclices

Operator /System nte
gration Standard

Instrumentabon and
Control Standard

Operator Pr edhe
Standard

Operator Procedure
Standard

sty umentation and
Control Standard

NOTES (1) 1967 or more 1ecenl
{2) ¥ chor ked, seo Ns) of relerences attached
{3) ¥ cheched, sae list ol notes altached

e

HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES

dic Testing of Nuxlear

A 338, 1277,

Language ol Standards or Recommended Praclices

Kl Rasis, page 8
Interrelationslup among the systems, omponents, and huunan factors n
each phase ol the test activity shall be considered and reflected in the

system design and layout

4 Basis, page 8

Provision shall be made for locating test equpment and
points (o minunize the elfort and tune required to §

inspections, func tional tests, and calibration ver ifi

“ Basis, page 8

Testing programs shall be conduc ted n a logical sequence sach that the
overall condition of the systems under test can imme diately be assessed
wnd the need for progressing further into the testing of individual

components be determined

5. Design, page 8

The salety systems shall be designed to be test able during operanon ol
the nuclear power generating station as well as during those intervals
when the station is shut down, This testability shall permit the
independent testing of redundant channels and load groups while
(1) mamtaming the capability of these systems o respond to bona fide
signals during operation, (2) wipping the output ol the chamnel bemg
tested, or (3} bypass the equipment consistent with availability require

ments.

b Design, page 8.

(7) Each test bypass condition utilized ot a frequency ol more than
once a year shall be individually and automatu iy indicated to the

operator i the mam con A room i sach a manner that the

bypassing of a protective Janchion s immediately evident and

continuously mdicated

Earliest Known
Publication Date (1)

Othes
Relerence (2)
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HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES

Reference IELE Standard Criteria tor the Perwody ltwlnt-b' I Nuocieas

ANSIIEEE Std. 338, 1977

Power Generating Station \d'l'() \: stems,

Eatlies! Known Othes
Language of Standards or Recommended Praclices Publication Date (1) Relerence (2)

Type of Standards o

Number Recommended Piactices

s
IEE-338-P-4 pecator Procedwe 6 Testing Program, page 9 1975 bl

Standar d 6.6.2 Procedwre. The written procedure should contain the toliowing

(1) The purpose of the test

(2) A relerence section which inchwdes applicable mechanical o
electrical drawings or both and mstruc tion manuals with revision
numbers or dates

() A prerequisite section, including required test equipiment and
special communications, if required

(8) A note: Once begun, a system test shall be carried through to
completion and the tested system returned 1o service or committed
to repai

(3) Administrative controls (for example, obtaining permission to pes
form the test o informng others that the test is about to begin
and its effects e the system)

(6) Identification of the test nput signal (for example, ne nature,
wagnitude, and means of applying the test inpu® signal)

{7) Warnings and precautions in the procedwe immediately preceding
the applicable test steps

(8) The anticipated response given immediately before the step which
will provide the response when required as a precautionary mea
sane The means by which the response is to be observed shall be
ncluded in the acceptance criteria for each applicable test s«
sponse
Clearly delined ac ceptance criteria
V requirement lor notilication to the responsible operat ol the
expected response if the test is to be performed by a person other
than the operator
A requirement 10 check off or sign off procedure steps as they are
performed
The test instrumentation to be used (Tor ex smple, record the serial
number and calibration due date)
The type of incorimation to be given to the semor licensed operator
to advise him of sach things as a test termination, the results ol
the test, and evaluation of the results
Detailed instruc tion for rewoving the channel or system from
setvice, performing the wost, and restoring the channel or system 1

normal

NOTES: (1) 1967 or more recant
(2) W cheched, see list of telerences attached
(3) M checked, see list of notes attached




HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES

Relsrence JEEE Standard Coiteria for the Periodhie Testing ol Nuclear

Power Generating Station Safety Systemns, ANSI/IEEE Sid. 138, 1977,

Type oi Standards or Earliest Known Other Notes
MNumber Recommendet Praclices Language of Standards or Recommended Praclices Publication Date (1) Reterence (2) )

L .. R

6. Testing Program, page 9 (continued),

(15) The requirement to verily the state i which the chanel or system
has been left (for example, retirned to service, committed for
repair)

(16) An explanation of test steps in complex portions of the test

17) Yhe requirements for documentation and analysis of the test

resalts.,

MOITES: (1) 1967 or more rocent
(2) ¥ checked, see list ol reterences allached
(3) ¥ checked, see list of notes altached



HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES

Relatence IEEE Tran Use Standard Criteria for Post Accadent Monitoring

Instrumentation for Nuclear Power Generating Stats wis, ANSI N&1.26,

IEEF Std, 497, 1977

Type of Standards or . Earllost Known Other
HNumber Recommended Practlices Language of Standards or Recommended Praclices F‘"b"‘ ation Date (1§ Reference (2)
HEW7- -1 Instrwmentation and ] Scope, page 7 197

Co e ! fard
- o ssign of instrumentation 1o monitor and

fhis standard apphies to the de
fisplay required post acodent conditions within the nuclear power
generating stalion

Instrumentation addiessed by the document indludes that which enables
the operator to: (1) identily the accident to the degree necessary for
han to perform his role; (2) assess whether or not salety systems are
accomplishing the required salety functions (for example, cooling the
core, controlling containment presswe, el i () determine when con
specilied manual actions and monitor the
d (8) follow the cowrse ol the accident to
sre evolving within prescribed

dittons exist that require
results of those ac tions;
determine whether or not conditions

lunits

WE497 M- Plamning, Policy and 4 Design Basis, page 8

WORgEmenS Santerd A specific design basis [or the post accident monitoring instrumentation
shall be established for each nuclear power ge.eration station The
design basis information thus provided shall be available, as needed, for
making pdgments on the adequacy ol design of the post accdent
mstramentation The methads for development of the

monitoring
within the scope of this

specilic design basis mformation are not

docmnent

The design basis shall document, as a minimum:

4.1 The generating station postulated accidents for which p

ent monitor ing instrumentation is required

4.2 The safely systems that are requited to mitigate the consequendes
of the postulated accidents referred to in &)

4.3 The requuired operator actiors and the conditions under which these
ac tions are required during the post accident period

4.4 The generating station varial les to be used by the operator to:
(a) wdentily the accidents mention m Section 4.1 above to the degree
necessary for the operator to perform his role; (b) assess the accom
phishinent of the salety functions perfonmed by the systems inentioned
n Section 8.2 above; () guidd  the operator in accomplishing  the
I actions relerred 10 i Section 8.3 above; and () follow  thw

requires
are

ose of the accident to determine whether or notl conditions

evolving within sate lonits

NOTE > (1) 1967 or more recenl
(2) M checked, see list of raferences attached
(3) 11 chechked, sse lisl of notes sttach.ed




HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES

Post Accident Monitor ing

RAefarence IEEE Trad Yise Standard Criteria for

Pistrumentalivg
IEEE Std. 497, 1

I L Nuclear Power Generatiog Stations, ANSI Ne1.26
3

Type of Standards or - ) Earlles! Known Othes
Number Recommended Praclices Language of Standards Recon rended Praclices Publication Date {1} Relerence (2)

4. Design Rasis, page 8 (continued)

NOTE: Where practical, the same variable should be used for more

than one of the above L tions

4.5 The portion of the post accident monitoring nstrinent.tion that
is Class IE

4.6 The events or conditions or both which determine the time period
huwing which the monitoring of each variable relerred to n 8.6 s
re wed

4.7 The time after the postulated accidents when each variable
referced 1o in Sec tion 4.4_ is first required 1o be monitored and the time
interval during which it is required to be monitored

4.8  The minimum number and location of the sensor(s) required for any
variable refetred 1o in Section 8.6 that have a spatial dependence

4.9 The locations at which the mlormation must be available to the
operator and the types ol mlormation (lor example: discrete state,
current value of a continuous variable, long term trend) which must be

presented

5.10 The range of transient and steady-stats conditions ol both the
energy supply and the environment (for example: voltage, lrequency,
elec tromagnetic intetlerence, temperaline, humidity, pressune, vibva
tion, and radiation) for which provision must be incorporated to enswre

wdequate performance when required

4.11 The mallunctions, accidents, or other wwsual events (o
example:  hire, explosion, missiles, hghtning, flood, earthquake, wind)
which could physically damage «omponents of coula cause environ
mental changes leading to degradation of the performance of thas

mstrumeniation and which the design must withstand

.12 The maxhmam and miintmuen values and the maxy 0 tate of
change of cach variable which must be accommodated by the post
accident monitoring instramentation and the maximun error within the
information must be conveyed to the operator for all of the appiic 2ble
conditions listed w610 and 4,11 above

NOTES: (1) 1967 or more recent
(2) 1 checked, see list of relerences allached
{3) W checked, see list of noles atlac hed




HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES

Relesonce WEEE Trail Use * whard Critesia for Post Accwdent Hm.l‘-ru.ﬁ
nstrunentation tor Nuclear Power Gener ating Stations, ANSI N& 126

\CEF Std. %97, 1977

Type of Standards or q " Earlies! Known Other
Humber Recommended Praclices snguage of Standards or Recommend 4 Practices Publication Date (1) Reference (2)

IEEaY7.1.2 Instrumentation and S General Reguirements, page §

Control Standard
5.3 Dusplay Requirements

.01 Minkmiz ng l).-.‘Al.n‘y\ To the extent feasible and practical, the
ame wformation display channel shall be used for normal opetation and

post acCident monitor ing

WE2S7 1.3 Instrwmentation and 5. General Regquirements, page 8
Caniend Shonserd 5.2 Location and Identiyication Post accident monitoring displays
"!'“'v’ O Operator /System inte o |" ek '." — ” .. the . . " = g ”'.'
gration Standard a » wated accessible 1« e operator during the post accident
period and shall be distinguishable trom other displays. Post accident
monitoring displays which enable the operator to determine when con
ditions exist that require specilied manual actions, or monitoring the
results of those actions, shall be located in the vicinity of the control

stations used to effect the actions

NOITES: (1) 'S67 or more receni
(23 M cheched sae el ol reteronces attached
{3) ¥ checked, sas Hist of noles altached




Relarance

Number

IEESS.-OR

IFESS - OR

IEESY IR

IEE S5 OR-4

IEES-OR-5

IEESS6-IR -2

HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES

IECE Recomnended Practice Tor the Design of Display and Control

Facilities for ¢ entral CR' of Nuclear Power LGenerating Stations,

Sud

566, 1977

Type of Standards or
Recommended Praclices

-i|.c‘.;u,|'\
gration Recoinimen
Practice

Operator /System Inte
gration Recomine nded
Practice

Operatorn /System nte
gration Re ommended
Practice

stramentation and
Control Recommended
Practice

Operaton/System Inte
gration Recommende d
Practie

Operator ISystem Inte
gration Ree ommended
Prac tice

Instromentation and
Control Recommended

Prac tice

NOTES: (1) 19687 of mi we recent
(25 1i checke 4, soe list of reforences allached
(3) i checkud, soe list ol notes altached

Language of Standards or Recommended Praclices

7. Fusw tional “"Considerations”,

7.1 General The operator should be considered as one part of an
integrated system that is necessary for the proper and ethicient
operation ol a nuclear power plant

7. Fuw tional “Considerations”, page 7

7.2 Insplay Fac iities. In support ol the operator needs, the control
Foom designer should arrange the display facilities so that the operator
can readily observe the displays and analyze the status of any system

7. Func tional "Considerations”, page 7

7 2.2 Readability and Comprehension. The display equipment should
provide means to facilitate operatos comprehension These nclude
consistent use of the following: (1) Physical dilferentiation of data

which are presented, using such techniques as color coding, size, and
shape (2) Formats keyed to and consistent with the physical represen
tation should be used, for example, a vertical bar indicatos for level,
(3) Graphic displays for: flow diagrams, one-line electri diagr ams, bar
charts, e1c.)

Furv tional "Consider ations”, page 7

1.1 Control devices and thewr functionally assoc tated displays should
be located to lacilitate operator action

Fund tional "Considerations”, page

1.2 In determining whether control devices should be made available
to the operator in the control room, the following factors should be
considered: (1) the safety functions of the « ontrolled  equipment,
(2) consequenc f the operator not being able 1o take necessary
s tion, (1) the degree of antomation 1o be used for control, (4) the
trequency of wsage of the controls, and (5) the mumber of controls

required to accomplish a given func tion

Eadliest Known
Publication Date (1)

Othes
Reletance (2)




HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACYICES

Relainnce IEEE Recomumended Practice for the De S o (‘l‘-l.‘J‘y and Contiol

Facilities for Central CR's of Nu lear Power Gener 1ting Staton
d. 566, 1977,

Earlles! Known Other

Type of Standards or L
Numbe: Recommended Practices anguage of Standards or Recommended Practices Publication Date (1] Relerence (2)

WWEYSG-OR-6 peratorn /[System nte Tonc tional "Considerations”, page

gration Recommended ' 4

Pactice Device and Ih splay Mdentilication entitication of control and
display func tions should be easily associated widh the physical devices

bemg momtored or controlied Where alphanumeric  dentification

systems are used, they should be supplementary 10 a fune tional identili

cation

LS -OR-7 perator /System Inte 7. Fund tional “Considerations”, page 7
ration Recommended
f,' e 7.% Convention for Control Devices A convention should be estab
ac -
lished 10 provide consistency in the operation of controls that perform
similar  funcions, Tor example, control switches are to be turned
clockwise to "close” (for cwwcuit breakers)

IEESS - OR-8 Operator /System Inte 7. Func tional "Considerations”, page

gration Recommended
7.6.2 Redundant and Diverse lnformation. Where a nrunber of oritical

Prac tice e
arameters require redundant or diverse displays as a means of check
| Y
ng the jeasonability of information, the alternative information sour«
es should be located to allow the operator to use both sowrces n

Arriving at a condlusion

WES OR-9 Operator /Systemn Inte 7. Func ional "Considerations”, page
"‘,"‘;:l;:“"“m"mm”'" 7.7 Area Arrangement The normal operations area should be cen
FESS - CR-1 Control Room Envicon trally arranged within the control room to provide the operator with
ot Recomisended surveillance and access capability to other operating areas within the
Pyt tice control  room The emergency operations area should be readily
sccessible and visible from the normal operations area This arca
should not be i a separate room or enclosure from the normal
operations area

Operator /System Inte 7 Func tional "Considerations”, page 7

ration Recommended

f;. ac t 'R Device Arrangement Iwdividual devices or groups o individual
AC LiCe 3

fevices should be  arranged to minimize operator  motion e hading

changes i dicec tvn of vision

NOTES: (1) 1967 or more racent
(2) W checked, see Hsl of jelerences altached
{3) 1 checked, sea list of notes atlached




HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOM 1ENDED PRACTICES

Relerence IEEE Recommmended Practice for the Design of Ih'l" ay and Conlrof
] .,.’.hl.m for Central CRS of Nuclewr Power Generating Stations,
Std. %66, 1977

Type of Standards o Enrllest Known Other Noles
o i Language of Standards o« Recommended Praclices b ublication Date “* Relerence (2) N

Number Recommended Praclices

perator /[System Inte 4 Furx tional "Considerations”, page /7.

ration Recommended

& - | Internal Secunit Where display and alarm devices are provided
1 t

Prs e
rac
within the central mtrol room t alert the operator t wauthorized

entty into vital areas, the devices should be clearly dilferentiated trom

any devices provided for plant Tunctions by color, arrangement, o

location
HEYSG- IR lnstrumentation and Fune hional "Considerations”, page 7
Control Recommended

o can 7.2.) As appropriate, the operator should have inlor

Accessibility
petiodic " or “inter

Practice v :

mation available on a "dedicated,” “intermittent
mittent as called (o™ basis The need for information to be
displayed and its accessibility to the operator depends on (1) the
of the operator not taking corrective action, (2) the
status,

L 4I|I‘\"\'|)"l|‘ e
wnpottance of the data to the operator in determining the plant
() the degree of automation to be used in control sy tem design, ana

(4) the use of such display techniques as "display by exception.”

IEESSG IR-§ Instrumentation and Tunc tional "Considerations”, page 7.

Control Recommended
Pract 7.2.3  Abnormal Conditions The operator should be alerted to at
factiuwe r
normal or unsale conditions or significant changes in the plant and its
process systems or salety systeins or both

IEESS-IR-S Instrwmentation and 7. Funw tional "Consider ations”, page 7
Control Rece ended
": ¥ l: — 7.2.3.2 System Modes. Alarms should also be terminated or suppressed
RN, :
during modes of operation when they would be meaningless, due to
mode (such as slartup, power operation,

changes i the operating
current mode of

shautdown, ew.), so that information priority for the

operation can be readily assessed

NOTES: (1) 1967 or more tecent
(2) W chocked, see list of relerences allached

(N M cheched, sea st of notes attached




Relerence

MNumber

3% PR

IEEE Re

fa
Sid

itees lor Central (

l'll-_ |V?' 4

Type of Standards or
Recommended Praclices

sty
Control Re
Practice

unentation and

mmended

nstrmnentation and
Control Re«
Practe

wivmended

Instrumentation and
Control Recomimended

Practice

Operator Mrocedwre

Re:

ommended Practice

Policy, Planning and
Management Recom
mended Prac tice

Operstor Support Fquip
ment Res
Practice

omne. dded

R's of Nuclew Power Generaling 5

HUMAN ENGINEERING AND RELATED STANDARDS

AND RECOMMENDED PRACTICES

wnmended Practice tor the Design of Display and Control

1lions,

Language of Standards or Fu ~~mmended ~clices

Fund tional "C onsiderations™, page

7.3.)
salety

Whete

systems can be

the ontrols of levices

pomts ol

cquupnent o which

ferred 1o

ste part of
the
the

tran control ouiside

control room, the mode of the ac tive control should be indicated

control room

Y, F e honal "Considerations™, page

/.6
sich as

Display and Control Facilities Special requuements

Special

salety surveilllance, post accident monitoring, and remote

shutdown should be considered in usage analysis descnibed in Section 6
7. Functional "Considerations”, page

7.6.1 Salety System Status
i the status of the safety systew by

The operator should be clearly informed
means of a display. This display

should be used to enhance the notmal plant adiministrative procedures

Func tional "Considerations”, page 7
7.2.0.3 Lt Monitor in
tirmits, plant operationa
and by plant

n add!tion 10 normal equipment protective
limits established by technical specitications
shall be the

adinistrative procedures monitored by

Operator

7. Fun tional "Considerations”, p:

.9 Equipment or System Status. Consideration should be given to

"4“']4‘? |n"|' ation when non-salety related e prpinent 15 taken out ol
for

returned *

service mamntenance, calibration, or nspection, and when it is

service

Funci i " 4

onsiderations”, page J
.10

tween the operator

Comimunications The stion be

ert Hu

methaoeds .uw.o.k! for commn

nd varwous other personnel should oot &

operator from his principal daties

Earlias! Known
Publlication Date (1)

Other

“()IIS (1) 1967 or more rocent
(2) W checked, see Hist of relerences attached
(3) 1t checked, see st of notes altached




HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES
s Connec ted

felatonce b
fant Pressure Boundary, APl ANS 56,3, 1/

Eatlles! Known Other

Type of Standard
w ancargs o Language of Standaids or Recommended Praclices P ublication Date (1) Relerence (2

Number Recommendod Praclices

ANSY. -1 mstrwnentation and sts wmentation and Contols, page 3
Control Standacd g
4.2 Design Criteria
9.2.1 Standards Documents The instrwnentation and controls for any
Har overpressure pr e ton system under consideration shall be
ordance with the applicable IEEE Standards consistent
!

parti
fesigned i ace
with salety classification (3. 10)

8.2.. Additional Criternia The tollowing criteria supplement those
standards refer edin®.2.1
be capable of either remote opes Athon

{1) Power operated valves shall
peration, both subject to inter

feomn the Control Room or local
vention by appropriate interlocks Power operated valves with
local control only shall be treated as
< bosed

Power opetated valves shall be
/closed) indication n the (
pen/t tosed) of manual valves shall also be

manual valves and locked

provided with automatic remote

position lope ontrol Room. Information
regarding 1w position («
displayed in the Control Rooi.

Control Room indication shall be provi fed to indicate when bhola

HONH 1S Necessar,
The process variables to be sensed may iw fade, bt not be hmited
o the following:
(a) High pressure
prevent openng of the solation valves

(b) thgh ystem pressuee with associated
isolation. alarm or both

1ssOCiated set poudt K

system pressare with the associated set pownt |

set poit to

mitiate i
Low | system pressure with

ptiate aatomatic isolation, alarm or both

NOIES: (1) 1967 of more roces ]
(2) 1 checked, soe st of relerences atlached

(3) M cheched, soe fist ol noles atlached




HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES

Reference: _Pressurized Water Reactor Contawunent Ventiation

__Systems ANSI/ANS 56.6, 1978, . R

e - S— e e —————————— e

et —————— - R m—— B F—

Type of Standards or T Earllest Known Othe: Notes
Mumber Reconmnended Praclicss Language of St ot Recommended Practices Publication Date (1 Relerence (2) o

——————— - ———————————————————— ——————————————————————— I—— S———————_ e SIS

S

ANSS .61 | st ument ation and 3. Containment Air Cooling System (CACS), page 4. 1977 "

S :
Contral Standusd 3.4.3.5 Inswumentation and ( ontrol. The CACS lans and apphicable
control devices shall be operable Trom the control room. Fan operating
status indication shall be provided in the control room and an alarm

shall sound in the control room il a running fan stope.

AN36.6-1-2 Insteumentation and 4. Purge Supply and Exhaust Systems, page 7. 1977 5

Contvel Standerd 9.4.3.5 Instramentation and Control. Containment isolation valves and
system fans shall be capable of remote manual operation from the
control room. Their operational status shall be displayed in the control
room. Containment isolation signals or high radiation levels shall close
the PSES containment isolation valves and should stop the fans auto
matically. Differential pressure instruments shall be provided to
indicate changes in air pressure drop across each filver bank unit in the
mamn assembly.

ANSH. 6.5 Ins trumentation and 4. Purge Supply and Exhaust Systems, page 7. 197%

Conteel Standuwd nstramentation required 10 isolate the PSES upon a high radiation

signal due 1o a refueling fuel handling accident shall be redundant,
satisfy the single lailure criteria, and be SSE qualilied. The monitoe 1o
detect this isolation function should be fast acting relative 1o the
monitor location, exhaust duct velocity and PSES isolation valve closwe
thne,

ANSS.6-1-4 nstrnentation and 6. Reactor Cavity Cooling System, page 12, 1927 53

Control Standerd 6.4.3.5 Instrumentation and Control. The RCCS fans shall be operable
from the control room. Fan running hights shall be provided in the
control room and an alarm shall sound in the control room il the
rniag fan should stop.  Temperatwwe sensing devices should be
provided at appropr... ‘“ocations to provide an alarn in the control

room l' 'I'I"‘l‘lalllf‘\ PP Oad n the l“‘\i‘ll maxmnn valoe,

N(-)“S: (%) 1967 or more recant
{2} ¥ checked, sen list ol relerences altached.
{7 ¥ chechead, see list of noles attached



HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES

Aelerence

Eathiest Known Other Notes

Type of Standard
w - Language ol Standards of Recommended Praclices bublic atlon Date (1)] Reference @ %)

Numbes Recommended Practices

toste ienentation and 7 Containment Heating System, page i
Control Standard

] 7.6.1.% Instrumentation ynd Control the CHS fans should be con

wolled by thermostats joccated n thew respective Ateas Switche

should be provided to enable the tan to be conlr ited locally

ANSY.6-1-6 fnstrumentation and 8. Contaimment Cleanup System, page s

Control Standard <
£ 4.3.5 Wnstrumentation and ( ontrol nstroamentation shall be fim

nished 1o indicate changes in air pres care drop across each Hilver bank

ANSS .61 7 sty mentaton and 9 (ontainment Compa tment { ooling Systems, page 15

Control Standard
9 4.1.5 Instrumentation and Control The CCCS fans she uld be con

trolled trom the control room. Fan ronning hights should be provided n
the control room and an darm should sound n the control room il any
running fan sho id stop. Switches should be provided 1o en sble the lan
1o be started and stoppe d at a local station

NOTES. (1) 1967 or moie 18c ont
(23 M chac ked, see lst ol relerances atlached
(3) # chec sead. see list ol noles altached




HUMAN ENGINEERING AN ) RELATED STANDARDS
AND RECOMMENDED PRACTICES
Relotence Proposed American National Standard Cruteria fos
Salety- Related Operatos Aclions, ANSI NEGO/ANS- 314, 1272,
Earfles! Known Other

Type of Standards or
Number ﬂe«rl)lmn-mlod Pactines ge of Standaids or Recommended Praclices Publication Date (1) Relerence (2)

Operator /System Inte 3.0 eneral Reguirements for Operator Actions, page ¢

ration Standard
k 1.1 Salety system response to design basis events shall be mitiated by
sutomatic protec tion systems il the protective action must be mitiated

earhier than allowed by the Tiune Test | ntervals given in Sec tion 3

Operator /System nte 1.0 General Requirements [or Operator Actions, page 7

ration Standard
Rfa v 1.2 Safely system response 10 design basis evenlts mnay be imitiated by

required operator ac tionds) if all of the requirements of thes docuwment
are met, particularly the time test requirements of sec tion S heremn

Operator /System nte 1.0 General Reguirements for Operator Actions, page 7

ration Standard

& 1.3 Alfter automatic or operator initiation I the salety systems,
required operator actions may be used for intiation of subsequent
protective actions requited in the sequence of the design basis events f

all the requirements of this document are met

ANSSI Operator [System Inte 1.0 General Requirements for Operator Actions, page 7
gration Standacd

ANSSI Instrumentation and
Control Standard

3.8 Required operator actions or sequences of actions shall only be
used where there is time and information availlable for the operator to
recognize an error and where equipment and process design permits

corrective ac tion,

ANSSI Operator /System Inte 1.0 General Requirements for Operator Actions, page

ration Standard
R - Sin 1.5 The munber of required operator actions o sequences of ac tions

shali be minimized to the extent that the operaors have sulficient tine

to wonitor the plant status, and perform optional operator actions

NOTES: (1) 1967 or more recent
(2) 1 checked, see list of referonces allached

(3) 1 chocked, see list of notes attached




HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES

felerence. e -

Earliest Known Othes ‘ Notas

Type of Standards or
Number Recommended Practices Language of Standards of Recommended Practices Pubti. stion Date (1) Relerence @ Y
A —— e — - e ——————— T el e———
ANSSLS P-1 Operator Procedure 1.0 General Requirements for Operator Actions, page 1 1977
Standar 1.5 The number of requited operator a tions of sequences of actions
shall be minimized to the extent that the operators have suihicient tine
to monitor the plant status, and petform optional operator a« Hons.
1977

or Actions, page 7.

3.0 General Requrements for Operat
1 Of CONLIMIOUS O Lo NG

hat require frequen
tomated where practic al.

ANSS51.8-0-6 Operator [System Inte -
(et Standard 1.6 Protective actions t

or adjustiment shall be au

ANSS1.8-0-7 Operator [System nte 3.0 General Requirements for Operator Actions, page 7. 1977
e Standasd 1.7 The munber of the required operator a tions specilied at any porint
in tume shall be limited to a value that can be conduc ted by the number
of operators available.
ANASLS-1-2 Instrumentation and 5.0 Locations for Operator Actions and Operator Enviromnental 1977
Control Standard Proteciion, page 8
4.1 Al operator actions required in less than 30 minutes following
design basis events shall be capable of being wtormed from the
control room.
ANSSL4-P-2 Operator Prot edure 8.0 Locations flor Oper ator Actions and QOperator Favirommental 1977
Standard Protes tion, page 7.
4.} AN operator actions required in less than 30 minutes following
design basis eveats shall be capable of beng performed from the
control room.
1977

Actions and Operator Frvironmental

4.0 Locations for Operator

ANSSLG 13 fnstrwmnentation and
Control Standard Protec hion, page 8.
t]
ANS51.4-P-3 u‘;‘:':g:'g""ﬂ*"' 8.5 It shall be a design objec ive 10 (a) minimize the number ol
ANSSL4-M-1 Planning, Policy and required operator actions that must be pesformed from locations
Management Sesadard mu\!dc ol the control rvom, and (b) minunize the munber of jocations
outside the control room at which required operator & tons  are

per o wed.

Fihe . |

Tooi:é: (1) 1967 or more recent.
@ checked, see st of 1elerences altached

mn checked, see Hst of notes attached



Releience:

Typ= of Standarus or

Number Recommended Praclices
N IS
ANSSLe-1 8 Pnslrumf-ulalmn and
Control Standard
ANSSL4-4-5 fnstramentation and
Control Standard
ANSS1.4-1-6 finstr wnentation and
Control Standard
ANSSL4 47 finstrumentation and
Control Standard
ANSSLAG P-4 Lptulm Procedure

Standard

-

NGTES: (1) 1967 or more recent.

HUMAN ENGINEERING AND RELATED STANDARDS

AND RECOMMENDED PRACTICES

Language of Standards or Recommended Practices

7.. Information Availability, page 16,

7.1 The operator shall be provided with clearly presented readout
mformation, at the regured time for him 1o assess the need for a
particular protective action without significant diagnoses.

7.0 ormation Availability, page 18,

7.2 Each chavnel of readout information that indicates the initiation
(at t ) of a design basis event shall include both an indicator and an
anchy alarm, such as an antuew lator. More than one variable may be
required 1o identily the initiation of a design basis event.

7.0 Inlormation Availability, page 15,

7.3 Each channel of readout information that indicates the need (at t )
for a required operator action that must be initiated within 30 minut€s
after the operator action alarm lie, (0 - ) F 30 minutes) shall
e hude both an indicator and an audible alarm, Sach as an annunciator,

7.0 Information Availability, page 15,

7.4 Each channel of readout information that indicates the need for a
required operator action that need not be initiated until 30 minutes or
more alter the operator action alarm (e, h. - 1) 1 30 minustes) shall
include either an indicator and an awdible  alafim, or an indicator
supplemented by an emergency procedure.  This procedure shall include
an estimate of the time at which each required operator action must be
nitiated.

12) W checked, see list of relerences altached
(3) 1 checkad, see list of notes altached.

Enillest Known

Publication Date (1}

Relerence (2)

1977

1977

1977

Notes

S——




Aelarence

Type of Standards or

Number Recommended Practlices

ANSSLG )-8 NSt anentat i and

 ontrol Standard

'lml- rnentation and
Control Standar d

ANSS1.4-1.9

sty umentation and
Control Standard

ANSS1.4-1-10

ANSSLO-M.2 amning, Policy and

Management Standard

ANSSLO-P-3 perator Procedure

Standard

ove recent

NOTES: (1) 1967 o

HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES

Language of Standards or Recommanded Praclices

7.0 Ilormation Avallauiti'y, page 15

7.5 Readout mformation shall be vided which mdicates that ra
a tion controlled by an manipulation has been correctly

mitiated

perat

$.0 Reliabiity of Instrumentation and Controls, page 15

8.2 A mininam of theee channels of readout information shall be

provided 10 indicate the need lor required operat w tions that allect

more than one trai of salety systemn equipment
can be reduced to two channels il the operator can always take a sa

action when faced with a disagreement in display information or
diverse related variables are

This requirement

approps iately qualilied indic ations of
avarable to give similar information
8.0 Reliability of Instrumentation and Controls, page 16

8.3 Where at least two trains of salety system egquipment are pro
vided, a minkimum of one channel of readout information per tram shall
be provided to indicate the need for required operator actions that
would only atfect one tram of the salety system equipiment

9.0 Safety Analyses and Emergency Procedures, page 16

3.1 The time delays, time margins, requued operator actions, and

their associated nstrumentation, controls, and locations Gif outside the

main control room) shall be documnented mn the salety analysis for each

design basts event

9.2 No credit shall be taken in the salety analysis of design basis

events for optional or implanned operator tions

9.0 Salety Analyses and Emergency Procedwres, page 16

9.3 Required <'|’llll\»l'ln‘||<-‘|u shall be mcladed in the formal plant

emergency procedures The discrete manigulations (from Thepe Test

2) shall be wdentified i the procedures

Earliest Known

(2) M checkad, see list of relerences altached
(3) ¥ cheched, see Hst of notes atltachied

Ot

P‘ul.n\ atlon Date (1) Relerence (2)

Notes
(8]




Relerence
_— __ ANS 517, 1976.
Type of Standaids o
Number Recommaended Practices
ANSSL7-1-) st anentation and
Control Standard
ANSSL.7-M-) Policy . Planning and

Management Standard

l

- “0"5 {1) 1967 or more mwcant

single Faslure Critenia for PWR 1 luid Systems

HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES

Language ol Standards o¢ Recommended Practices

3. Rules for Application of the Single Failure Criteria

1.9 The unit design shall be such that active components of salety
systems and thew related service systems can be proved oper ational by
scheduled petiodic operational tests and by automatic o manual
operational status indications.

3. Rules for Application of the Single Failure Criteria

ansider v his design operator error as a

3.10 The designer shall «
fition to the initiating event.

potential single failure in ad
ans lor detec tion and diagnosis ol operator error

It suitable time and ine
be assumed.

ate provided, correction of the error may

(2) ¥ checked, soo st of releronces altached
nu chached soe Hst of notes attached

Eartlosl Known
Public ation Date (1)

197

1976

Other

Releronce (2)

—— -




Releience

Number

ANSSS.S

ANS 58

ANSSS

ANSSR

Related Fluid Systems, ANSIAND

TYype of Standacds or
Recommand: * Practices

Planning, Policy wnd
Management Standard
Operators/System inte

gration Standar !

Mstrnentation and
Control Standard
Operator /System Inte
gration Standard
Planning, Policy and
Management Standard
Operator Procedure
Standard

NOTES: (1) 1967 or more 1ac ant
{2) 1t checked, see list ol relerences altached
(3) U checked, soe Hist of notes sttached

HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES

single Fallwe Coiiciia for Light Waler Ecacio (LWE) Selety

8.3, Dealt 8, 1277

Language of Slandards of Recommended Practices

) Rules for Application of the Single Fatlure Critena, page ‘

n hus design
the inihating event

shall « i operator error

failure n

onsider
addition to

110 The designer
potential single ac tive

3. Rules for Application of the Single Failure Criteria, page 6

deted hion, -h.lgnuu\, and Con

.11 M suitable thne and means lor
rec tion of single [alhures are provided, operator actigns for mitigation

it consequendces of the single failure shall be allowed

Eadllost Known
Publication Date (1)

Othes
Reletence (7)

Notes
(&1}




HUMAN ENGINE ERING AND RELATED S ANDARDS
AND RECOMME NDED PRACTICES
flelotence [ rer gend y \ear Power Plants

A NS ANS

Earliest Known Othet Notes

ractices p ublication Date (V Relerance (2) %)

Type of Standards of >
Number Recommended Peaclices Lenguage of standards or Rec ommended F
h.‘,n,.uv.-..'.,-.‘-,m.d L Types of Emergency ! ontrol Centers, pags \ 1978
Control Stand i

X RS 3.1.2 Communi ations The muxlear plant
stions with the em Tgeny control center,
{f-site support agens es

control room shall have

Owper ator Sup wit Ean
L i . pey redundant two-way C oMM NI
ment Standary

company headquar ters, and with appr wpr late
AL & MInppn, the
ters shall ww lude notmal te lephone
The alternate method may

resp wisible tor initial actions ¢ ominune ations with

the varnous emergeicy control cen
ComInunic ations and an alternate means
nclude, depending on the distances nvolved, s und pow ered telephones,

two- way radios, microwave, of the national w Aning system (NAWAS)

strwmenialion snd 3 Types of Emergency Control Centers, § Wwe

Control tandard 313 st umentation and |1.n£-ﬂ‘(-1\‘
the control room shall nchade
the pt i ipal plant var jables
onditions, (2) nstrun entlation
meteorological

The nstrwnentaltion an
rq-uplhrhl n':]!mnm-hls for but not be
himited o (n instrumentation to evaluate
' :\l""" L
r adionu ides and the
divec Lons, and st Jbility) at the site,
(L))

indw ative ol the plant status an
to evaluate the release rate ©

wditions (e, wind speed, wind
for radologi al s veillance, and

of the mxlear wnt

¢
(3) access o nstrumentation
l";-upnn'n'. pecessary 10 ensure the habitability

control room during the course of an accident

Opet ator Procedure ) Types of En ergency | ontrol Centers, page ]
Srandaid

e 314 Decisional Aids. The €t crges
preg wed isopleth Jose curves (o their equivale 1) for a broad rangs
release rates o soapce ternms wyd meteo og! al 1

sculated souece term and the me e o

s 1o
ol

wy '.rvmn-lu" shall have acce

Ili\'l‘.lh',lll\"
ditions. Given a monitored o «

information from these CUEYes can

fogical « onditions, the
early estimate ol
yilable 1o pnplement e

w--.nhn.,' M the projpes ted on- and 11

togi al inpact yiud the tune av

NOTES (1) (961 08 Mo s 18l ant
(2) 1t ches xod, see list ol releronces asllac hed

mu cheched, so® st ol noles attachad
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HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES

Reference. 'LEE Standard for Qualilying Class IE Equipiment for Nuclear

. _Power Generating Stations, IEEE 5td. 323, 1974. -

= ainmetspiie S - - - s . —y
Type of Standards o Eadllast Known Other Nolas
Numbier Secommenided Misclices Language of Standards or Recommended Praclices b ublic ation Date (1) Retersnce (2) o)
IEE- 323110 Jostrumentation and 6. Qualitication Procedures and Methods, page 10. 1974

Control Standard
: 6.2 Equipment Perlormance Specilications. Electric equipment speci

fications shall define the equipment's Class IE requirements and shall

inc lude as applic able:

(6) Contrc  indicating, and other auxiliary devices contained in the
equipms 't or external to the equipient and required for proper
operation,

NOTES (1) 1967 or more recent
(2) ¥i checked, see list ol referances allached
(3) M checked, see lis! of noles attached



HUMAN ENGINEERING AND RELATED STANDARDS

AND RECOMMENDED PRACTICES

AEEE Tnal-Use Standard-Criteria for Safety Systems for

dod Praclices

Language of Standard or Rec

Relerence
Nucleas Power Generating Stations, Std. 603, 1977. -
Type of Standards or
Number Recommended Practices

|

L si—
EF-603.0-1

- e ———————————

Opetator /System Inte
gration Standard

IEE-603-1-1 Instrimentation and
Control Standard
IEE-60) O-2 Opet ator [System Inte -
[ (A Standard
1EE-603-P- | Operator Procedure
Standard
IFE-603-1-2 tnstromentation and
Control Standard
'cE-6DY-P-2 Operator Procedwre

Standard

_;Ci)lés. V(I)_NGI or mote ecent

4. Salety System Func tional and Design Requirements, page I

§.2.1 Means shall be provided m the control room to unplement
manval initiation at the system tevel of the automatically mitiated
protec tive actions. Ihe means provided shall minknize the mmber of
discrete operator manipulations and shall depend on the operation of a
miniten of equipiment.

4. Safety System Functional and Design Requirements, page 1.

4.11.4 Location. Information displays shall be loc ated accessible to
the operator. Wlormation displays provided for manually mitiated
protec tive ac tions shall be visible from the location of the controls used

1o effect the actions.

4. Salety System Functional and Design Requirements, page 3.

4.2.3 Means shall be provided to implement the manual actions neces
sary to maintain sale conditions after the proective actions are
completed as specified in 3.10. The number of available qualilied
operators, the information provided to these operators, the actions
required of these operators, and the quantity and location of associated
displays and controls shall be appropriate for the time period withn
which the actions must be ace omplished. Such displays and controls
shall be located in areas that are acc essible and in an enviromment

suitable for the operator.

u. Safety System Functional and Design Requirements, page 13.

The salety system shall be
drugnea so that, once nitiated automatically or manually, the mtended
sequence of protective actions at the system level shall continue until
completion. Deliberate operator action shall be required to return the
safety system to normal, This requicement shall not prec lude the use of
equipment protectie devices or the provision for those deliberate
aperator intervention hich are identitied in 3,10 of the design hasis.

4.4 Completion ol Protective Action.

(2) 1t c* acked, sea list of telerences attached.
(3) 1 cheched, sen st of notes attached

Earllest Known
Publication Date ()

1968

1977

1977

1968

-t

ISR




HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES

Retarence

Eniliast Known Other

Type of Standaids or . " =
Number Recommended Practices Language of Standards or Recommended Practices Publication Date (1} Relerence (2)

nstrumentation and 4. Salety System Func tional and Design Requirements, page |3 1968

Control Standard >

§.2.2 Mecans shall be provided m the control room to unplement
manual inltiation ol the protedtive actions identified in 1.5 that have
not been selec ted for automatic inttiation wnder &
Instrumentation and u Satety System Fond tional and Design Reguirements, page 11

Control Standard
! .11 Wnformation Displays

BALE Dasplays for Protective Actions Initiated Solely by Manual
Means. The display instrumentation provided for the manually mitiated
actions required for the salety system 1o accomplish its protective
func tion shall be part of the safety system. The design shall minimize
the possibility of anomalous indications which could be confusing to the

perator

Instrumentation and Kl Safety System Fund tional and Design Requiremients, page 1)

Control Standard 4.11.2 System Status Indication. The display instrumentation provided
for safety system status indication need not be part of the salety
system. The display instramentation shall provide accurate, complete,
and tunely information pertinent 1o safety system status,  This infos
mation shall mclude indication and identification of protective actions
at the channel level and the system level The design shall mmimize
the possibility of anomalous indications which ¢ ould be confusing to the
Werrator

Instrumentation and “ Safety System Fund ional and Design Requirements, page 1)
Control Standarcd

113 Indication ol H)t-.s'uw_ i the protective actions ol some part
v

ave been bypassed or deliberately rendered
ition of this fact at thw

ol the safety system
moperative for any prpose, continuing e
system level shall be provided in the control room
IEE-603-0) Operator /System Inte 6. Protective Action System Functional and Design Requrement
gration Standard page |7

6.1 Manwal Inttiation. I manual imitiation of any actuated component
n the protec ive action systemn s requited to [l a design basis
objec tive, the additional design features in the protec tive action system
necessary to accomplish such manual mitiation shall not defeat  the

requirements of 8.2 or 4.3

NOTES: (1) 1967 or more e
(2) M cheacked, see lisl of relerences altached
(3) M checked, see list ol noles attached




HUMAN ENGINEERING AND RELATED STANDARDS
AND RECOMMENDED PRACTICES

Relarence Proposed ILEL Criteva for Nuclear Power Plant
Protec tion Syste Std. 279, 1968
Other

Esiliest Known
Releronce (2)

Type of Standards or
w » L anguage of Standards or Rec ommended Practices ublic ation Date (14

Number Recommanded Piactices

4. Requirements, page
Means shall be provided for check

Instr wnentation and
availability of

Control Standard
4.9 Capability for Sensor { hecks

System Inte
- ing, with a high degree of conlidence,
hur ing reac tor operation

perator )
' the operational
gration Standar 1

cach sy

(a)
(b)

stemn mput sensor
;o

introducing and

by perturbing the monitore d varable
i the

within the contraints of parags aph 4,11, by
1S appropriate, o substitute nput to the sensor

vat ying
as the measwwed variable; o

samnme nabine
() by cross checking between channels that beas
ronshiyg wnd that have read-ouls av iilable

a known rela

to each othet

“ Requirements, page 4
neces

System Inte
Standard

. 8.2 Operating
sitate automatic or manual bypass of a

shall be such that the bypass will be remc ved automatu
are not met, Devices used to achieve avtomalu

of a protective funtion are part of the
designed in accordance with these

operating 1""0"!"1!.(“[\
protective func tion, the deagn
Wy whenever

2 Operator

IEE279-0O
Aypasses. Where

gration

PeLMISSIOn ( onditions

of the bypass

removal
wd must be

protection system

(rnitenia

NOTES: (1) 1967 or moie recant
au checked, see list of relarences attached

(3) H checked, so0 st of notes attached
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HUMAN ENGINEERING ASPECTS OF CONTROL ROOM DESIGN



Ares:  _ Contiols
HFE Issues
s ————————

Selec o of Controls

Puecuon of Control Move

INDEX OF CONTROL ROOM HFE DESIGN CONSIDERATIONS

Descriptions/Definitions

Control seles ion and design s
dependent ong

O Dstebation of load, sikh
that operators lunbs are

not over bardenced

o Control capabshities we
petred o b tronal
requireiments:

Ccontimmoas varables
discrete varables
precision cequiemnents
System ac ivation
data entry
Quantitative seiting

Following are considerations
refevant to control direc tion
wnd movement:

o Consistency with direc ion
ol movernent Ul ssoctated
displays

o Pirec tion of movement
consistent wath onientation
ol the opesator

*List ol Relerences Is altached

Clhapanis

MIL-STD

Chapanis

MiL-STD
Van Cott and Kinkade
Mo Cormick

Refeience
Name*

7zn

AFSC DI

16728

Van Cott and Ku kade

AFSC DHE L)
MSEC-STD 512

Applicable

To TMI-2 CR?

e s ettt e et e e

Yes

Assoclated Nuclear

Regulations & Standards




HFE Issues

*List of Relerences Is attached

INDEX OF CONTROL ROOM HFE DESIGN CONSIDERATIONS

Descriptions/Delinitions

itrol e w ding
t eqgucntial relations o

Peraton

Pronary controls bocate
most Lavorable positio
with respoect to ease ol

whang and oporating

He Hemng i ol growups
simtbar i layout from

panet to panel

M /maxunan
trol spacine addre

part ol gen
wloeo tion of coding
methods (slape, size,
olor ) conastent wath o«

wl
g teguirement wnl other
factors Cunbient hghat,

etc,)

Coding 1node
o ) consist

tein
Tunc tlonally simila
controls hav M

coding

Rolerence
Name”

197218
and Kink ade

MIL -STD- 14721
Van Cott sl Kinkadk
Bioastronautics Data Book

Chapanis

Applicable
To TMI-2 CR?

Associaled Nuciear
Regulations & Standards




HFE Issues

wpatibility witl

“List of Relerences Is atltached

i Design Con

INDEX OF CONTROL ROOM HFE DESIGN CONSIDERATIONS

DescriptionsiDelinitions

ntrol ookl e

wilh any hardwar

Consider ations are
foc ation of o«
design of «

(guards, sprng loa

prevent acadenta
whivation should
still be operable

Following are N
features winch shoald
sdered during control «
velev tione
s o/ ia xuna
b I switeh
positions
presence of detent
switch resistan e
switch Lobel
switeh e oend
label/legend
label parallax
onirol dunension
control resistane
control displacement
control separation
puards/barries s
control size/shapu

mitrol e aton

Relerence
Name*

toandd Kk ok

¢ hapan

MSEC - STD-512

AMIL-STH- 18221
Malorw
MSEC-STD-512

MIL-STD- 18720
Van t tt andd Kinkade
AMadone

Chapam

MIL-STD- 14721
Van ottt and Kinkadk
Chapanas

McCornnck

Malone

Applicable
To TMI-2 CR?

Associaled Nuclear
Regulations & Standards




HFE lssues

“List of Relarences Is attached

INDEX OF CONTROL ROOM HFE DESIGN CONSIDERATIONS

Descriptions/Delinlilons

g, s1z¢ |
cobor fposition

Sitivily
specd of ¢
rehiatulity
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Relerance
Name*

Applicable
To TMI-2 CR?

Associsted Nucleas
Regulations & Standaids




Area ~Yisual Pasplays

HFE Issues

formation Displayed

“List of Relerences Is attache«

1

INDEX OF CONTROL ROOM HFE DESIGN CONSIDERATIONS

DescriptionsiDelinitions

™ | thw | 1w i
Cleasr wvhic ation I sysite
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what 15 to be displayed
precisg
the mformation dy
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Display Laduce shonld
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vith the display

I hn N e xceed operator

pad ity

Reterence

Name*
DO 187288
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L)
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0 k

Applicable
To TMI-2 CR?

Assoclated Nuclesr
Regulations & Standards




Y00 S hapeay

HFE issues

- — —

*List of Relerences Is altached

INDEX OF CONTROL ROOM HFE DESIGN CONSIDERATIONS

Descriptions/Dstinitions

.vv‘nl"
read (such o

Hashlight

They are
hne of sight
o in the o

postiron

Duisplay sl
rellect amin

ISARC Al
por ational
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Viewing distanc e s
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Coding shoudd be used 1o 1
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fisplay discrunination
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mlormation proce

Relarence
Name®

MIL STDH- 167210

Van (
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Chapans

A
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MSEC

D3

Applicable
To TMI-2 CR?
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Reguliations & Standards




HFE Issues

Pisplay e

Leneral Display Char ac ter
10Cs 1o be Considered
pat of CR design

“Lisi of Reterances Is atlached

INDEX OF CONTROL ROOM HFE DESIGN CG

Descriptions/Detinitions

Dusplay type selec tion (use
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lonnana e control
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o coding
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multiple ley
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saal environm '
il rate
resolution
discrmmmability
legends
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t

|

Relerence
Nan.eo*

MIL-STDh- 18728
Van Cott and Kinkadk

g

ML-STD- 1872
Van Cott arl Kinkade
Broastramnautic s Data Book

SIDERATIONS

Applicable
To TMI-2 CR?

Associsled Nucles:
Reguistions & Standaids




s Displays

HFE issues

Parac terist s 1o be

Fas Part of Design

“List of Relerances Is attac hed

INDEX OF CONTROL

Descriptions/Detin

Conve ying
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My "

Hashing red
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St7e shapw
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Name*
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ROOM HFE DESIGN CONSIDE HATIONS

Applicable
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Assoclaled Nuclear
Regulations & Standaids
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HFE Issues

“List of Relerences |s attached

INDEX OF CONTROL ROOM HFE DESIGN CONSIDERATIONS

Descriptions/Delinitions
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HFE Issues

“List of Relerences Is attached

INDEX OF CONTROI

DescruptionsiDetinitions
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test proviss

lration of sign
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HFE issues
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INDEX OF
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Design
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Hiser Acceptance

Fratmng Requirement

Redu tion

Operator Per lormance

“List of Helerences Is attached

INDEX OF CONTROI

Descuptions/Delinitions
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wional design
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D Compatibahity

/D Fune tional Group

At angenent

L

“List of Ralerences Is attached

INDEX OF CONTROI

Descdptions/Delinitions
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INDEX OF CONTROL ROOM HFE DESIGN CONSIDERATIONS

ata Entry Dev

HFE Issues Descriptions/Detinitions N"”'”“: ¢ Applicable Associsted Nuclear
Name To TMI 2 CR? Regulations & Standaids
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Name*
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SURVEY OF DESIGN BASES FORK NUCLEAR POWER PLANT CONTROL ROOMS

NUCLEAR POWER PLANT

with

tive information,

the level that,

require protec tive

the rany o transu
conditions ol both
and the envirommes

quency, temperata
abnormal, and a

the malbue ions,
unustal  eveodts e
missiles, hightoung,
wind, e1c.) whih «

ape pr e Lion Sy

visions must be in

NECeSSaty protec
mchading the Tollow

tile el o

vested

system poerlotmance,

1) SYStem respon

NUMBER DESIGN BASIS

Priate

en cach

tonal huoat and te vel consideres

mark the onset of unsale wich tios

when reached, waill

system ac tiong

nt and steady-state

the encrgy supply

it le.g., voltage, Ire

e, humahty, pres

sure, vibration, etc.) dunng normal,
cudent cwomnstam es

throughout which the systemn must per

ywoordents, or other
g, hire, explosion,

Hlood, earthguake,
ould physically damn

tem  components or

could  canse envitommental  chang

leading to T tional  degradation ol

wd for whic h pro
orporated to retan

oSystem ac tiong

MnIOan perfonmance (O CIents

e
e Lime;

WS

5 g (hormal, vhoor inal vl

ac Crdent comnditions) of the magim

les ol change ol

wed  varnable o In WO
nodated untld proper conc lusion

of the protecion system ac bon )

REFERENCE(S)

APPLICABLE TO
CONTROL ROOM?

REFERENCE




SURVEY OF DESIGN BASES FOR NUCLEAR POWER PLANT CONTROL ROOMS

NUCLEAR POWER PLANT:

" APPLICABLE T
NUMBER DESIGN BASIS REFERENCE(S) (‘()':ll:c(nhﬂ()'l:d" REFERENCE

System Hepan tewm shall be ML 2791968
to  fachitat Iy COpRMtion,
replace ment Cpair, wipstinent

fone Lo comp nils of module
HEYR-DY Controls Autoiats wmd manual conlg . IEEE Sid 3081971
i shall be provided 1

(48 Select i nost sulable power supply

1o the distitbation systen

INscorunec .|”r(u|.r|‘.l~- foad whoen e

preferred power supply 15 not avarlable

(4 Start and load the standby power suap
ply

Manual controls shall be provided to pernat
the operator to select the most sutable &

teibution path from the power s pply 1o the
load




SURVEY OF DESIGN BASES ¥ OR NUCLEAR POWER plL ANT CONTROL ROOMS

NUCLEAR POWER PLANT:

APPLICABLE 1O
NUMBER DESIGN BASIS REFERENCE(S) CONIROL ROOM? REFERENCE

]
HEADL DR A specilic basis hall be established Tor the IELE STD 60Y- 1927

I design of the <alety system of earh mn bear
POWEr generauing station The design bases
shall also be available as nee fed to facilitate
the determmation of the adeguacy ol the
salety system, ine lodis £ design changes

The design basis shall dox wnent, as a ning

fingn

LY Those protective actons, adentified
1.2, that may be imliated solely by manual
means, and shall document for each:

.51 The justification for pPeruntting

manual witiation

1.5%.2 The vatiables to be monitored te
facilitate the manual mitiation of pr
tection ac Lion

.53 T I perionmane ¢
requirements i luding — the followmg
fow e Ppropaiate combmatons  of
those nditions of 3.7 and 1.8

System  ge POISC T with

ppropriate mterpre tive infornmation
1.5.3.2 System accuracies

LS8 The range of enviromme ntal con
dityon wuposed  upon  the Weraton
hwing normal, Wboormal, and accident
Chrcwmstances  throughout  which the

manual operations must be performed




SURVEY OF DESIGN BASES FOR NUCLEAR POWER PLANT CONTROL ROOMS

NUCLEAR POWER PLANT:

APPLICABLE TO
1 « « 5 s .
NUMBAEF DESIGN BASIS REFERENCE(S) CONTROL ROOM? REFERENCE

valt WEEE STD
P 5¢ a1

Radhvation sluelding Iwale bkl
Pse7/ail
Natural and other phenomena Dealt IEEE STD
PSa7/ai

ealt IEEE STD
Py 7/an

Pralt WEEE STD
Psez/an

Iwalt IEEE STD
PSez/an

LT l L, requiremnents e t ANSI/AN
wcomphish a mbinatio [ the objed tiv (NI9Y)
isted below

Capabihity to iehably perlorn s

ntended salety forw hion
(2) Operability over the design service hile
(3 Detec tion of degrading conditions

2.1.2 The testing requirements are liited
to  thos issociated  with pre operatonal,
start-up and operational testing to perniods

ily assess and verily the overpressace pro

tec tion capability




SURVEY OF DESIGN BASES FOR NUCLEAR POWER PLANT CONTROL ROOMS

NUCLEAR POWER PLANI

[

APPLICABLE TO

NUMBE R OE SIGN BASIS REFERENCE(S) CONTROL ROOM?

REFERENCE

riteron | Quality standards and recond
Strawctures, systems, and COIPONENnts Lo
tant to salety shall be designed, fabricated,
erected, and tested o quality standards «on
mensarate with the unportanc e of the salety
functions to be perlormed. Where generally
recognized codes and standards  are  use
they shall be dentilied and evaluated
determne theur apphicability, adeguady,
wilhciency  and shall be  suppleinented '
modhihied as nece Wy o asswe a quahity
product an keeping with the requited salety
fone Lion A gquality assimance program shall
be established and implemented i order 1o
provide adequate assamance that these stoo
tares, systems i components will satis
factorily  perlorm thew  safety  fune tion
Approposate records of the design, fabeica
Bion, erection, and testing of stroc tires, sy
sterns, and components important 1o safety
shall be wamtaned by or under the control of
the nuclear power wat hicensee  thyoughont
the hie of the vt

Criteryon 2 Design bas lor  protection 10 CER Part %0
igamst natural phenomena.  Stroc ture

tews, and components unportant to ety
hall be desipned to withstand the effects ol
natuwal phenomena ‘ voearthagakes, tor

nadoes,  hatricanes,  Hoods,  tsonans, vl
weiches without ke of capabihity to pecform
thew salety b tions,  The design bases for
these stractmees, systems, and  component

hall reflect (1) Appropriate  consides ation
Ethe most severe ol the natwal phenomena
that bhave been hstore ally teported for te
site and sivccoundimg area, with sallicient
margm lor the lowited accura y, ounantity,
and period ol tune an wihneh the stor e al
data have been acomnalated, (2) appropriate
combinations of the effects of vormal and
accrdent conditions with the effects of thw
natural phenomena and (3) the mpoes tand ¢ f
the salety fuiv tions 1o be performea




SURVEY OF DESIGN BASES FOR NUCLEAR POWER PLANT CONTROL ROOMS

NUCLEAR POWER PLANT:

APPLICABLE TO
ump SIG ASIS CE(S
N BER DESIGN BAS HEFERENCE(S) CONTROL ROOM? REFERENCE

-
CFR- DAY Criterion 3 Fwe protection SErom tawe 10CEFR Part 50
systems, and components unportant 1o safety
shall be designed and located 1o manmmm ze
consistent with ther salely seqguueements,
the probability and eliect of hres and explo
VMOons Noncombastible vl heat resistant
materials shall be wsed wherever practe al
throughout the wmt, particularly m jlocations
uch as the contamunent and control room
Fire detec ion and Lighting systems of appro
priate ipacity and pabihity shall be pro
vided and designed 1o mimimize the adverse
ellects I hires on stow tures, systems, and
components impaortant to salety Firelight
g systemns shall be desigined to assure that
thew ruptine o nadvertent operation does
not sigmibicantly unpair the safety capabahity
ol these stow tures, systems, and  « ompon

ents

Crniternion & I nvironmental wd e 10 CIR Parnt 50
design base Struw tures, systems, and «
ponents unportant 1o safety shall be

o accommmndate the effect [ and 10
ompatible with the environmental condibion
wssociated with nonmal  operation, mamie
nanc e, testing, and postulated  accodent
g o o coonlant  accdents 1w
strac tures, systewns, and components shall b
W opiately protected Wainst dynarmn
effects, mcluding ) elfects of  missik
pipe whipping, and dischargimg  [hnds, that
may result from equipment fachu el from
events  and  condition utside  the oo

power it




SURVEY OF DESIGN BASES FOR NUCLEAR POWER PLANT CONTROL ROOMS

NUCLEAR POWER PLANT:

: APPLICABLE 10
NUMBER DESIGN BASIS RENCE(S
v REFERENCES) CONTROL ROOM? REFERENCE

FRAIMS Criterwn 3 Sharmng of strnw s, systems, R Patr S
wnd  components Strac hares, tems, mwl
omponents unportant to salety hall not e
shared among mclear power it miless 1
can be shown that such sharing will not
significantly impair theiwr abihity to perlonm
their salety fund Bons, indCluding, i the evenlt
ol an accident i one umt, an orderly shut

down and cooldown of the remaiming it

CHR-DIV6 Criterion 10 Reactor desipgn The reac tor 10 CIR Pary 50O
core  and  assocated oolant, control, and
protec hion ystems shall be designed  with
WPPropeiate inangin o assure that specihed
weeptable fuel  design lomts e not
exceeded duing any condition of normal
peration, wnchading  thw ellects of anlwy

pated operational occurienoes

Criteryony 13 Wstrwmnentation and conteol 10 CER Part 50
Instramentation shall be provided o momitor
variables and systems over thew anticipated
ranges Lor notal operation, lor anticipate |
operational  ocoarences, and  for ace ihent
conditions as appropriate (o asswe adegquate
salety, e luding those variables nd systems
that can alfect the fLission process,  the
mtegrity ol the reactor core, the reactor
coolant pressure boun lary, and the contan

ment  and its associated systeimns Ao
priate controls shall b provided 1o mamtam
these varable wid systems within presarnibed

operating ranmpes




SURVEY OF DESIGN BASES FOR NUCLEAR POWER PLANT CONTROL ROOMS

NUCLEAR POWER PLANI

APPLICABLE 1O
NUMBER DF SIGN BASIS REFERENCE(S) CONTROL ROOM? REFERENCE

LT R-DB-8 Criterion 15 cac biw coolant vyslem 10 CER Part 50
esipgn The e coolant system  and
sssociated auxibiary, mittod, and protec tion
ystems shall be & sigoed with  sulhcent
margin 1o assure that the design conditions of
the reac tor coolant pressure boundary are not
exceeded durme any condition of notmal
operation, i luding  anticipated  operational

OC O e (

Crtergon 19 Control romm A control 10 CER Part 50
room shall be provided from which actions
an be taken o operate the nuclear power
it salely under normal conditions and
mamtam it m a sate condition wder acadent
widhitions,  inclading  loss-ol -coolant  acci
dents Adeqguate radiation protec tion shall be
provided to permit access and occupancy of
the control room wmder accident conditons
without personnel receving  radiation ex
posures m excess of 5 rem whole body, or 1ts
equivalent to any part of the body, lor e

dhration of the accident

Criterion 30 Quahity ol reactor coolant 10 CER Part 50
pressure bowndary Components which are
part of the reactor coolant pressure bowmdary
shall bhe designed, fabiicated, erected, and
tested 10 the  highest uality  standards
practcal Means  shall be  provided  bor
letec ting aned, 1o the extent practical, wdenty
fymg the location of the sowrce ol read o
oolant leakags




SURVEY OF DESIGN BASES FOR NUCLEAR POWER PLANT COMTROL ROOMS

NUCLEAR POWER PLANT:

DESIGN BASIS

Crnteron 32 lspec tion of react olant
pressure boundar y Component whic h an¢
part ol the reacton olant pre we boundary

shall be designed to  permit (1) periodi

mnspec tion wid testing of important arcas and
leatures 1o ansse thew stracthural and lead

tight milegrity, vl (2) an VPP OPE La e
mates cal survellan program lor the reac tor
e we ve el

Crvtenion 26 weparathion of protec ion and
control system The protection system shall

be separated from contrel systems 1o the
extent that falure of any single control sys
tewm  component ¢ channel, x flathuwe o~
removal from service of any smgle protec tion
system component or channel which 1s comn

mon o the control and protechion system

leaves mtact a system satislymg all reh
sbality, redundondcy, and independend e
requuirements  of the protec tion  system

Interconnec tion ol the peotec tion amd control
systems shall be lunited so as 1o assure that
salety is not signibcantly inpawed

Criterion  2¢ Reactivity control system
redundancy and capability Iwo mdependent
reac ivity control systems ol dilferent design
prnciples shall be  provided One of  te
systems shall vse control rods, preferably

e luding a positive means for inserting the

roeds, an hall be capable of rehiably con
volling reactiaty changes 1o assawe  that
under conditions ol normal  operation,
i hidhing witicipated  operational ocowm
rences, and with appropoiate margm for mal
fund Lron sauch  a ek roads, pecthed
woeptable fucl design bt e not

excecded, The secgmd reacivity control sy

tem shall be capable of rehably controlling
the rate ol reac tivity changes resultmg from
planned,  normal power  changes (i lading

xenon burnoat) Lo assare woeptable  fuel

REFERENCE(S)

FR Part 50

10 CER Part 50

APPLICABLE 10
CONTROL ROOM?

REFERENCE




SURVEY OF DESIGN BASES FOR NUCLEAR POWER PLANT CONTROL ROOMS

NUCLEAR POWER PLANT:

APPLICABLE 1O

NUMBER DESIGN BASIS REFERENCE(S) CONTROL ROOM?

REFERENCE

design lunits are not exceeded (ne ol e

ms hall  be capable of holding  the
(Cw e o et al wnvbr cold con
hiwans

Criternion 63 Momitoriog  luel  amedl waste 10 CER Part 50
LW age Approprsate systems shall be pro

led i fuel storage anvd radioad tive waste

ystems and associated handling arcas (1) to
detect conditions that may resalt in | ol

residual heat cemoval capability and exce
sive radiation levels and (2) 1o witiate appro
priate salety ac tions

Criterion i Monitoring tadioac Livity
releases. Means shall be provided [or imont
foring e rcactor contatnment ati wphere,
Spaces contang components for recunon
lation ol Joss of wlant acodent  Hud
elllvent discharge  paths, and  the plant

environs Lo tadioa tivity that may e

released trom nonmal  operation e hadhing

anticipated  operational  occur e «
hrom postulated accidents

Emergemcy plan hall contain, but not nes I0CER Part 50
wily be hinited to, the followmng element

¢ Means for determmng the g tisd

e release ol tadhoan tive matenal
mcluding cniteria for detecmming the need
tor notification and partu ipation of local and
State agencies and the Atomnie Foergy Con
mssion and other Federal agencies, and o
teria for e termmmg when Protec tive
measures should be considered  within sl
witside the site boundary protect healtd
e salety and prevent damage | » property;




SURVEY OF DESIGN BASES FORNUCLEAR POWER PLANT CONTROL ROOMS

NUCLEAR POWER PLANT:

NUMBER DESIGN BASIS

Fr-DB-| s shall he establ
Iormearkngs such

tas of pes tion el
wpon andevadhual it ol the m
plant or  fuel reprocessmg pl
e ASI e shall provide for the )
I items whch have  satislact

fequieed mspec tions and test
sary  to preclode madvertent
h omspections and test Me
dso be established for ndi atn
sthing status of struc tures, systes

ponents ol the mu lear power |

shon

) The hoensee shall estabh
prrate surveasllance andd mor

Rram t

radhioad tive materal

ol tadiation vl

materals m the eny
pantities of radioadct

tadhation loses o
fronn proncapal frr

exposie; and

entily  changes
st ted areas e
coltural poepe ) 1o
liw oo tor
cvaluatg doses .
P apal P

reprocessing plant, such as by tagginmg

and switches, o prevent  nadve

released wm eltiuents and e

tamps

routing cards, or other suitable

per fo
w leat

I
it Ih

lentihie atvn

wily Pas

vhere nede

YYpassing

VST huall

g tw "

ws, and o

"

ant o fucl

rtent ope

h an apgw
HLOrmng

| rovd fita  on guantities

releascd

hgqud  and  gascous elllnent

ue mel;

radhoad 1t

Honment

valvre

»

ol
m
to

ssure that the provisions of para
graph A of this sec tion

Provide data on measiable level

evaliate the relationshup between

ve maternial

mcliviom

thways

et i
WWoproRra
y kv

thways

sultant

i

g, for apn

«h

REFERENCE(S)

10CIER Part 50

1O CIR Part 50

APPLICA 10
CONTROL ROOM?

REFERENCE
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NUCLEAR POWER PLANT:

APPLICABLE 10

NUMBER DESIGN BASIS REFERENCE(S) CONTROL ROOM? REFERENCE

stramentation shall be provided depending ANSI/ANS-2.2-19/8

wi the plant’s e Shatdown  Larthguake
maximun growsd acceleraton a pecihed

below,

strament shall be povided st the
representative locations o whieve the stat

ed  puorpose of this standard Instrimnent

shall be located where companison can b
made after an carthguake with the calculated
vibsatory sponses used in the seism he

gn

Ihe designers shall deterimine, by means o ANSI/ANS-4.1-1978
syslematic analysis, that

(a) the monttored  process  variabl
an provide  the required  mlor
mation ducing the Design Basi

Fvents

the equipment can perfonm in the
conhigaration  specibed  Tor ot

installation

the  interac tions ol protec five
W tions, control actions, and the
envircinental hange:« that
wsed, or are caned by, the
Design Basis events do not pre
vent the mitigation of the conse

e es ol the event; vl

the cquipment w the conligu
vation specilied for ats wm 1l
Jation cannot eastly be made
operational by the  madvertent
w tions of operating of  fainie

nance personnel




SURVEY OF DESIGN BASES FOR N

NUCLEAR POWER PLANT:

NUMBER

ANSS. LB

ANSG - DR
)

DESIGN BASIS

The design of the salety systeins and th
ety supporting sys ) hall peront nnple
mentation o operating and mamitenaice o
edures lor  the weverllance,  cabibe ation,
whpostment, and repaw of the protec tion and
dotuator systems without idacing a Design
Basis Event or an unprotec ted condition.  The
designer shall give special consideration to
preventmg  inadvertent modification of the
systems that nay negate the mtent of the

systein design

L9 Surveillance Means for siwvelllane e of
the salety systems and the salety sappor ting
systems shall be established They shall be
adequate to:

(a) determine  that the performance
of the salety systems and thew
salety supporting sytems 15 withun
prescribed hmits;

AU e that  mamtenands opet
ot have been perlonmed oo
cily;

detect wends toward uwnaccept

ible conditions; and

deterovne that the wdependens ¢
ol redundant or diverse systems

has been mamtamed

petmt the operational capabshity
ol an wsttament channel, logic
Chanel, and an ac tuator channel
to be demonstrated

REFERENTCE(S)

SE/ANS-4.1-1978

ANSIH/ANS 4.1-197%

ICLEAR POWER PLANT CONTROL ROOMS

APPLICABLE TO
CONTROL ROOM?

REFEREWCE
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NUCLEAR POWER PLANIT

APPLICABLE 10
! . REFERENCE
NUMBER DESIGN BASIS REFERENCE(S) CONTROL ROOM? .

SRR H a seismie event comparable o
shutdown  earthguake  (S5E) ocowr
mnportiant that the operator be able 1o a

the condition withun the contanunent quickly
The proper func tioning o1 at least one leak
sge detection system 15 essential i evalu
sting the serwousness of the mddition wathan
the contarunent i the evenl leakage ha

leveloped in the ROPIH

It s wnportant to be able ¢ WSOCIate o
vpnal o indication of a depariee from th
notmal operating conditions with a quanty
tative leakage flow rate Except tor How
rate o level change measswements  hrom
tanks, swmps, or panps, signals from other
leakage detec tuv ystems do not  provide
wlormation readily convertible to a common
denominator. Approxmnate relationships con
verting these signals 10 umits of water fHow
we  formadated o assast the operator
crpreting  signals The  mstiumentation
tated with the leak detec ion system s
viewed by FICSH i SRP 7.5 (Rel. &), Pro
edures for operator evaluation ol leakage

conditions are reviewed by RSH

The sensitivity and response tine of each
(Reactor Coolant Pre we Bouwndary) leakage
fetec tion systemn employed  for  monitor iy
unidentified  leakage o the  contamunent
should be adeqguate o detect an ww rease m
leakage rate, or s equavalent, ol one gpin

less than one howr




SURVEY OF DESIGN BASES FOR NUCLEAR POWER PLANT CONTROL ROOMS

NUCLEAR POWER PLANT:

APPLICABLE 1O

NUMBER DESIGN BASIS REFERENCE(S) CONTROL RGOM? REFERENCE

Wistrumentation capable of operating i the

wHorinent should be provided
WO mostor the contamunent atmo phere pue
e and temperature and tiw NP water
temperature  lollowing an acowdent T
wstramentation should have adequate range,
Wowracy, and response 1o assure that the
ibove parameters can be tracked theoughout
the course of an accident. Recording equip
ment ipable ol lollowmng the  ransient
should be provided

Instoumentation capable ol operating m the
post-acadent environment should be provided
t nomtor the contamunent tinosphere pres
e and temperative and e stnp water
temperatine followimg  an  accudent e
msiramentation should have adeguate range

wouracy, avdl response o assure that the
above parameters can be twacked throughont
the course of an accident Recording equp

ment  capable ol following  the  transient
hould be provided

Instowmentation capable ol operating i the
post-ac Cdent environinent should be provided
1o monitor the contamment atimosphese pr

sure andd temperature and  thw SUnp waltes
temperature lollowmg  an accudent 1w
mstrumentation should have adeguate range,
wowmacy, and response 1o assure that the
ibove parameters can be wracked thy mighoat
the cours f an accident Recording equup
ment  capable I followng  the ransient

hould be provided
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SURVEY OF DESIGN BASES FOR NUCLEAR POWER PLANT CONTROL ROOMS

NUCLEAR POWER PLANT

NUMBER DESIGN BASIY REFERENCE(S APPLICABLE 10 REFERE
. —_— s CONTROL ROOM? ENCE

N Protec tive ac tion haat {2
v bt that will a

operalton will parckly  recove
breathung apparatus s in
letermmmmmg  te hiovat, 1
assuned that the concentralion
mcreases hoearly with time froen ze00
to two minutes and that the ot s
ltamed at two ganutes

The protective action lunit s use d to deier
mine the acceptability ol emergency O
protection provisions  duning the tune per
sonnel are in the process of fitting them
welves with self contained bicathung  appa
ratus. The other himits are ased 10 deteamine
whether the concentrations with beeathung
apparatus mn place are applicable. (They are
so wsed in those cases where the toxk
levels are such that emergency zone isolation
without use of protective gear | sullhwent.)
As an example of appropiale it th
tollowing are the theee levels Tor chilorne
Ras:

Long -t
Short-term: ‘
Protec tive ac tion: 1D

L0 A R AT The dentification of salety-related systemns S 7.1 (ntrodae tion)
15 acceptable when it can be condbuded that
the mtegrated response of  these ysterns
wsures the salety of the plant i noomal
operation, anticipated opet yhional transient
wd postulated acadents




SURVEY OF DESIGN BASES FOR NUCLEAR POWER PLANT CONTROL ROOMS

NUCLEAR POWER PLANT:

NUMBER

DESIGN BASIS

SRP-DB-1Y

SREP-DB- 16

. ———

The fundamental bases tor acceptance of the
proposed tecluical specitications are that the
liniting conditions for operation are s h
that sufticient equipment is regured to be
available for operation to meet the sigle
fallure critecion; that equipment outages that
are peroussible for a short period of e
still leave avalable sullicient equipment to
provide the protective Tanc Hion assining no
tadlures; and that the provisions ol the tech
omical specifications are compatible with the
salety analyses.

Design Criterion 1, "Quality Standards aiwd
Records,” of Appendix A of 10 CFR Part %
General Design Coiterion | also requires that,
“Stiuctures, systems and components unpos

tant 1o salety shall be designed, fabwicated,
erected and tested to quality standards com

mensurate with the unportance ol the salety
tund tion to be performed.”  Therelore, the
SAR should nclude (1) a discussion regarding
the applicabnlity of each criterion listed, and
(2) a statement 1o the elfect that the critecia
ace wnplemented (OL) or will be splemented
(CP) i the design of safety-related mstrn
mentation and control systems.,

REFERENCE(S)

SIP 7.0 (Introduc tion)

SRI 7.1-4

APPLICABLE TO
CONTROL ROOM?

REFERENCE
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SURVEY OF DESIGN BASES FOR NUCLEAR POWER PLANT CONTROL ROOMS

NUCLEAR POWER PLANT:

APPLICABLE 10

SK “ASIS S
NUMBER DESIGN FASIS REFERENCE(S) CONTROL ROOM? REFERENCE

SRR 7 The ety related  display tramnentation
fesign s acceptable when it can be conhuded
that it conforms o the aniteria histed n
Vable 7-1 and that the operator wall be pro
vided with sullicient information o perfoom
required manual safety Tunc tions shondd sam by
o lion be necessary Specilic pomts with

regard 10 these criteria are detaled below

The SRDI should cover approptiate varnables,
consistent with the assamptions for acowdent
analyses and with the mformation need ol
the operators i ponisal, transient, and aco)
dent conditon The design of the SRIN
should conforin to the recomunendabions of
Branch Techmicai Posttion EloSH 2Y Il
wowracy and range of mdicatmg nstnimnen
tation should be consistent with the assonyg

Lions ol the accdent analys ANy exdoef

tions to these reguirements will be referred
to the appropriate branch for resolutioa on an

wuhividual ca basis

Redundant channels of idicating mstrmmen
tation  should e isolated  physically wd
electirically to assare that a single Lathwe
will not result m compiete loss of  inlor
mation about a monttored varnablke g e
fatdures maght nclade such possible faalts a
shorting o Openng cHamts ot e
comnec ing signal o power cables It also
e hades  single  credible  mallaie Lrons "
events that mught cause a munber of sul
quent component,  module, " < hawned
farlures The post-accdent SRDE should T
wable of operating from onsite power i
signals  from the  post-acodent  ioritonmg,
equipment are wsed for control, the requnre d
solation devices wil be classibied as part ol
the post-aco wlent HONETO g mnstrunen
tatiwon, No credible Falwee at the outpat ol
m isolation deviee should prevent the assoos
wted monttonmg channel from mectmg v
wun per formance ceguitements considered n

the design bases




SURVEY OF DESIGN BASES FOR NUCLEAR POWER PLANT CONTROL ROOMS

NUCLEAR POWER PLANT:

APPLICABLE 10

NUMBER DESIGN BASIS REFERENCE(S) CONTROL ROOM? REFERENCE

- 20 C omponent wwd  psonale 0

Gty s onsistent with tin
reguirements lor salety related

acceplable quality would be that of

nents and modules that have been previonsly
wsed e sumbar service conditions . and ha
demaonstiated low mamtenance re P ement
and lathue o Other means to demon
straie acceptable pradity would be theougt
wialysis Ml testing ol components widd
modales, o wdance waith critesia ot

Table 7.1

The "other mstrwmentation systems
for salety” are acceplable when it s
maned  that  thes system itinly
lowng requmiement

| They have the regquired cedundaney
They e he sigle Lahire crite

Ihey have the reguired capaw
hability 1t petlonm intended

forw tions on demanwd

IThey are wpabile of Tune Bionung, o wy
wd alter certam design basis event
we 'l a car thauake woopdents,  ouwl

mhicipated operational oo carence

IThe control systens not reguced for salety

e acoeptable o failres of control system

Component w total systems would not s
mificantly atfecs the ability of plant safety
sy‘tems o e Lion regqured, or 1T

plant conditions more severe than those for

whic b the plant salety systems are designed




NUCLEAR

NUMBER

— - —
SRP-DB-2Y

SR 1DI-29

SR D25

SURVEY OF DESIGN BASES FOR NUCLEAR POWER PLANT CONTHOL ROOMS

POWER PLANT:

DESIGN BASIS

There ate no general design cniteria of 1ega
latory guides that directly apply to  the
safety-related performance requirements Tod
the commanic ation sysien The APCSI will

use the following crniterim o assess the sys

tem de gt capabnlity:  the Comumanic ation
systemn i acceptable if the mtegrated design
of the system will provade eflective com
mnication between plait poosonnel e all
vital arcas during the full spectomn of acar
dent or incident conditions e maaien
potontial nose levels,

Lighting and two way volie comunanie alion
are vital to sale shutdown and emergency
response i the event of live. Sutable fixed
and portable emergency lighting and com
munication devices should be  provided o
satisfy these requirements.

An incident of moderate lrequency in combi
mation with any single active component fail
we, ot single operator erior, should ot
result n loss of func tion of any barrier other
than the fuel cladding. A himited aonber of
fuel tod cladding perforations 15 acceplable.

REFERENCES)

SRI? 9.5.2

SRP 9.5.1-32

SRP 15003

N N R N N I N - EY - W) .

APPLICABLE 10
CONTROL ROOM?

REFERENCE




SURVEY OF DESIGN BASES FOR NUCLEAR POWER PLANT CONTROL ROOMS

NUCLEAR POWER PLANT:

NUMBER

RGIAS DB

RGIGK- DN

DESIGN BASIS

The salety sigmbcance of leaks from the
reactor coolant pressiee  boundary (RCP'R)
can vary widely depending on the source of
the Jeak as well as the leakage rate and
duration. Theretore, the detec tion and mont
torng of leakage ol reac tor coolant into the
contamment  ared 1S necessary. In most
cases, methods low separatmg the leakage
from an identified source from the leakage
from an umdentified source are necessary (o
provide prowapt andd quantitative infonmation
to the operatns 1o permat thers 1o take
wnmediate correc tive action shouls a leak be
detrunental w0 the safety of e facihity,
Identified leakage is: (1) leakage into Cosed
systems, such as pung seal or  alve pacs ing
feaks that are captued, flow metered, ol
conducted 1o a sunp o colled ting tank, o
(2) leakage mto the contamment atmosplere
from sowrces that are both specilically locat
od avd known either not 1o interfere with the
operation of umdentihied leakage monitoning
systems or not o be from a Haw o the
ROCPB.  Videntified leakage s all other
feakage.

n the design ol i lear power plants, postu
lated accident assamptions ace often explic

itlhy or wnphe itly bousded by the design of
control and  mstommentation  systems (e,
pressunizes Jevel or fecdwater flow controd).
In swch cases, operation ol the nstovmen
tation and controls over the design operating
range shoukd be performed, and the effects ol
luntting mallone tions o fabees should be
stmlated to demonstiate the adegquacy of
design: and wstallation and  the vahdity ol
ACCIoent analysis asstnptions., Tests should
be conduc ted, as approprate, 1o w-t‘lv e
dundandc y and electnical independens e,

REFERENCE(S)

Repalatory Gande |45

Repdatory Guide |68

APPLICABLE TO
CONTROL ROOM?




NUCLEAR POWER PLANT:

NUMBER

RGITE-DR-)

RGI97-DB- )

—— 4

SURVEY OF DESIGN BASES FOR NUCLEAR POWER PLANT CONTROL ROOMS

DESIGN BASIS

systems, Oltration equpment, air sup
ply equpment, and protective clothing
should meet the single-tallure cnitenion.,
(In the case of self -contamed breathing
appaatus and protec live clothmg, this
may be accomplished by supplying one
extra wnit  for  every three  wits
required.)

It s mportant  that  accident momitoning
instrumentation components and their mounts
that cannot be located in other than non
Seismic Category | buldings be  conserva
tively designed for the ntended service.,

1. Detecion  strwmnentation,  volation

REFERENCE(S)

Repulatory Guwde 178

Regulatory Guule 1.97

APPLICABLE TO
CONTROL ROOM?

REFERENCE
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PHILOSOPHIES/PRINCIPLES



APPENDIX D
LIST OF HUMAN ENGINEERING PHILOSOPHIES & PRINCIPLES USED
IN TMI-2 DESICN

PHILOSOPHY | -~ 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
controis and displays will be within the field of view of the operator at the
Plant Control Station

Principle 1b. Color code indicator lights
Principle lc. Group annuciators by systems
Principle ld. Display relatively slow changes in status (chart recordings)

Principle le. Set absolute lim:ts of displays to reflect the expected
operational limits of the subsyster

Principle 1f. Display on computer only if panel space is not available

PHILOSOPHY 2 — MINIMIZE THE TIME REQUIRED TO LOCATE CONTROLS
AND DISPLAYS

Principle 2a. Place controls and displays for the same system on the same
panel

Principie 2b. Organize systems on inner benchboards by frequenc’; of us2

Principle 2c. Organize outer vertical panels so that displays suoport the
operator using the benchboards

Principle 2d. Arrange controls/displays in munic or functional grups

Principle 2e. Locate labels in standard position with respect to subject
controi?display

PHILOSOPHY 3 — MINIMIZE TIME TO RESPOND TO ALARMS

Principle 3a. Locate critical controls/displays
Principle 3b. Organize systems on benchboards by criticality of system

Principle 3c. Arrange annuciators above the controls and disp'ays for the
systems tney monitor

PHILOSOPHY &4 — MAXIMIZE THE RELIABILITY OF CONTIOL 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



APPENDIX S

INTERVIEW QUESTIONS



10.

L1,

APPENDIX

HUMAN FACTORS QUESTICNS ON CONTROL ROOM DESIGN
FOR THE UTILITY OWNING THE POWER PLANT

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?

b. Were controi 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?

Would you piease describe, to the best of your ability, the sequence of important
events that led up to the installation of the control panel.

To the best 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?

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?

Did the utility ever hold formal management reviews of the control panel prior to
its being manufactured?

a. What factors were considered important in the reviews?

b. Did the reviews result in changes to the design? What changes?

Did the utility evei perform a detailed review of the panel operations?

To the best of vour knowledge, how were the operator procedures defined and then
developed into the manuals used by operators today?

Weare the operator procedures modeled after those of another plant or plants? What
were the bases for the format, organization and language of the procedures?

Do you know of any tesis conducted to verify that the operator procedures would
supply sufficient information and guidance during emergency conditions?

Does the utility conduct any program to identify problems in operating the control
panel, or to solicit operator recommendations on potential backfits?

dow was it procedurally determined that, for usuai operating situations, one
operator would be responsible for monitoring the control panels?



12.

l.}.

14,

15.

16.

17.

17a.
18.
19.

20.

During the late 60's and early 70's, did the utility request comments from control
room operators concerning the panel design?

What documentation did the utility require the AXE 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?

Do you know of any utility personnel monitoring the control panel development that
had experience in the development of other complex control rooms? Did any have
human engineering training or experience?

Did the utility examine training problems during control room design?

Did the utility examine potential or real control room problems during testing or

training? If yes, what data were coilected; what problems uncovered; what changes
made?

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?

Bases?

Who manufactured the control panels?

Who participated in test and installation?

Who laid out the CR arrangement?



APPENDIX

HUMAN FACTORS QUESTIONS ON CONTROL ROOM DESIGN
FOR THE REACTOR MANUFACTURER

To the best of your recollection, how was the reactor manufacturer selected?
a. Were previous control room designs reviewed during the process?

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 =ver
been invcived in reported problems?

Beginning with reactor manufacturer selection, would you please describe, to the
best of your akil.ty, the sequence of important events that led up to the installation
of the control panel.

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?

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?

Were regular management reviews of the control panel concept held prior to its
being manufactured?

a. What factors were considered important in the reviews?

b. Did the reviews result in changes to the design? What changes?

Was a detailed review of panel operations ever performed?

During the design process were alternative panel configurations taken into con-
sideration? What were the principal factors used in selecting the final con-
figuratica?

Was the selected configuration similar to the one or more panels designed in the
past?

What were the factors considered in:
Control Selection

(o}

0 Display Selection
0 Mimicking
0 Automatic Shutdown



10.

11.

12.

13.

14.

15.

16.

17,

18.

19.

20.
21.
22,
23,

24,

How was it procedurally determined that, for usual operating situations, one
operator would be responsible for monitoring the contral panels?

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?

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?

Do you know of any reactor manufa-turer personnel developing the control panel
design that had experience in the deve opment of other complex control rooms? Did
any have human engineering training or experience?

Did the reactor manufacturer examine potential training problems during control
room design?

Were features included on the control panel expressly to protect specific (expensive)
equipment items from damage? If yes, what features?

What role did precedent play in CR Design?

e In panel layout and arrangement?

In selecting manual tasks?

Component selection?

Nomenclature, marking, labeling

Operational strategy

Would you characterize the panel design approach as directed towards minimizing
the likelihood of operator errors? If so, what steps were taken?

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?

What anthropometric percentile or range of percentiles were assumed for the
operator?

What was the basis for the choice of anthropometric percentiles?
What conventions were used for color coding?
What was the basis for color coding conventions?

Was control panel color specified by the reactor manufacturer? If so, was contrast
between displays and their background evaluated before selecting the panel color?

Was readability of displays at the precedurally required distances evaluated before
display selection?



25.

26.
27.

28.

29.
30.

1.

2.

34,

35.

36.

7.

38.

39.

40.

41.

42.

What conventions or rules were used for labeling (e.g., contents, type size, font,
etc.)? Were these consistently applied?

What was the basis for labeling conventions or rules?

Was the readability of labels at procedurally required distances evaluated before
final selection of label characteristics?

What conventions or rules were used to group controls and associated displays?
Were the se applied ronsistently?

What was the basis for control/display grouping?
what is the relationship?

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?

What was the basis for switch orientation conventions or rules?

Was design consideration given to panel operations when the operator is wearing a
breathing apparatus and/or protective garments?

Was consideration ever given to how much information the operator must be able to
correctly recall in order to operate the panel?

Was consideration ever given to how much information the operator must process
correctly to operate the panel?

In selecting panel components was any consideration given to their maintainability
(e.g., replacing light bulbs, changing labels, replacing switches)?

Was operator response time re-juired by failures taken into account in the location
of various components?

What AEC regulations and industry standards were used to guide the panel design?
Did the reactor manufacturer participate with the A&E in defining the annunciator
and alarm philosophy and system? [f yes, what is the philosophy and why was it
chosen?

How was redundancy assured for the class IE displays? For the class IE controls?
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?

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?



43.

4G,

45,

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?

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?

Did the reactor manufacturer ever prepare detailed task analysés of operator tas«s
as a means to locate specific operational probiems?



APPENDIX

HUMAN FACTORS QUESTIONS ON CONTROL ROOM DESIGN
FOR THE ARCHITECT — ENGINEER

Which panels in the Control Room were not designed by the A&E?

Did the A&E consult, advise, assist or in other ways help with the design of the
remaining panejs?

Once the panel design was frozen, what was the policy on changes? What was the
procedure on making changes? Who approved changes?

Who were the engineers in charge of this project from the beginning through the
licensing of the plant?

To the best of your recollection, how was the A&E selected?

a. Were previous control room designs reviewed during the process?

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 been
involved in reported problems?

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.

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?

5. Did the design reflect the requirements”

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?

Were regular management reviews of the control panel concept held prior to its
being manufactured?

a. What factors were considered important in the reviews?

b. Did the reviews result in changes to the design? What changes?
Was a detailed review of panel operations ever performed?

During the design process were alternative panel configurations or concepts taken
iInto consideration? What were the principle factors used in selecting ne final
configuration?




12,

Was the selected configuration similar to one or more panels designed by Bechtel in
the past?

What were the factors considered in:

e Control Selection

. Display Selection

“ Mimicking

How was it procedurally determined that, for usual operating situations, one
operator would be responsible for monitoring the control panels?

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?

What documentation was the AX&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
dases for control panel design?

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 training or experience?

Did the A&E examine potential personnel selection or training problems during
control room design?
What role did precedent play in CR Design?
B In panel layout and zrrangement?
® In selecting manual tasks?
e Component selection?
Nomenclature, marking, labeiing?

Operational strategy?

»
. Automation?
*

Annunciators?

Would you characterize the panel design approach as directed towards minimizing
the likelihood of operator errors? If so, what steps were taken?

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 it
selected? Was any considerat on given to prioritizing alarms? Why was it rejected?

What systems are automated-actions: why were these automated?




What use was made of video displays, and why?
What systems are not located in the primary control room? Why?

What anthropometric percentile or range of percentiies were assumed for the
operator?

What was the basis for the choice of anthropometric percentiles?
What conventions were used for color coding?
What was the basis for color coding conventions?

Was contrast between displays and their dackground evaluated before selecting the
panel color?

Was readability of disp'ays at the procedurally required distances evaluated before
display selection?

What bases or standards were used for control room lighting? Was lighting intended
to De controiied by the operator?

Wha: conventions or rules were used for labeling (e.g., contents, type size, font,
etc.)? Were these consistently applied?

What was the basis for labeling conventions or rules?

Was the readability of labels at procedurally required distances evaluated before
final selection of label characteristics?

What conventions or rules were used to group controls and ass ciated displays?
Were these applied consistently?

What was the basis for control/display grouping?

to the cause of the alarm or to the position of relevant controls/displays on panels
or consoles? What is the relationship?

Is the tone, intensity, periodicity, or location of auditory alarms related in any way

What was the basis for annunciator window groupings?
What was the basis for selection of auditory alarms?

What conventions or rules were used for the orientation of switch positions (e.g.,
up=on; down=0ff)? Were these rules or conventions followed consistently?

What was the basis for switch orientation conventions or rules?

Was design consideration given to panel operations when the operator is wearing a
breathing apparatus and/or protective garments?




Was consideration ever given to how much information the operator must be abie to
correctly recall in order to operate the panel?

Was consideration ever given to how much information the operator must process
correctly to operate the panel?

In selecting panel components, was any consideration given to their maintainability
(e.g., replacing light bulbs, changing labels, replacing switches)?

Was operator response time required by failures taken into account in the location
of various components?

What AEC regulations and industry standards were used to guide the panel design?

How do you guarantee accessability of redundant Class IE displays? For the
Class |E controls?

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?

Were operator performance data collected during plant and control room testing? If
yes, what data; what problems were uncovered: and what changes were made?

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 backfi*s
made?

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?

What basis was used for the acoustics in the control room?

Did the A&E participate in developing plant operating procedures? [f so, were walk-
throughs/simulations used? Did the operators participate? What bases were used
for the format, language and organization of the procedures?

In what manner and to what degree were operators/maintainer task analyses used to
develop and/or evaluate the following:

. Operator information and performance requirements

2. Selection and location of controls and displays

3. Organization and layout of console panels

What was the basis for assigning readouts to panel indicators vs. computer printout?

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"




APPENDIX
CONTROL ROOM ASSESSMENT

1.0 CONTROL ROOM LAYOUT

In your control room, how many physically separate control panels are there?

Consider each geometric change as a separate panel.

No. of panels =

How are these panels laid out? (Rough Sketch)
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(1 through 30).

Panels are arranged by (check one):

Frequency of Use
Criticality of Systems
Frequency and Criticality
Other Criteria (Specify)

A

Using the list of panels in question above, please circle those panels that make
extensive use of mimic or functional control/display grouping.

What functionally different panels are there in your Control Room.
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

16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.

Your panel is designed primarily for (check one):

Seated Operation
Standing Operation
Both

Use major




Your panels are designed primarily for (check one):

Single Operator Monitoring (normal operation)
Dual Operator Monitoring (normal operation)

Other (explain)

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

Annunciator lights are grouped by system (check one):

Always

Frequently

Sometimes
e, No

If "no" or "sometimes" use the space below to describe conventions or rules used to

A

group annunciators:

Annunciator panels are located above or nearby the controls/displays of the systems
they monitar (check one):

Always

Frequently

Sometimes

No
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 Dy operators under normal or emergency

conditions?




2.0 CONTROLS

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
3 position

B. Continuous Rotary Controls
Thumbwheels
Knobs
Hand Cranks/Wheels

Push Buttons (Without Legends)
Legerd Switches (Backlighted Pushbuttons)

Toggle Switches

mm o 0

"J" Handle Switches
2 position

3 position
G. Alpha-Numeric Keyboards
H. Joysticks or Levers

[. Other (Describe)

15. What systems are controlled normally by computers?
16. Does the computer assist the operator in any way other than by reporting status
information?
No

Yes, Explain




18.

Approximately how many of the

Control Room Panels:

A.

o

De

G.

()

Approximately how many auditory signals for alarms or attention

Clock Face Dials:

Swing Needle Meters
Strip Chart Recorders

Digitai Counters

DISPLAYS

following types of Displays are there on your

Backlighted Displays (Other than Annunciators)

Alarm Annunciators

Single Pointer Gauges:
Horizontally Oriented

Vertically Oriented

Double Pointer Gauges:
Horizontally Oriented

Vertically Oriented
Single Indicator Light
Double Indicator Light

Triple Indicator Light

Cathode Ray Tube Displays

Video Displays
Photographic Displays

Other Indicator Lights

in your control room? (Check as appropriate)

Telephones

Radio Com.

() Bells

() Buzzers

System Alarm Annunciators () Tone

devices are there




Emergency Sirens

{) Other () Other

Of the total number of labels for controls and displays in your Control Room,
approxi.aately how many have been modified with additional stickers, tabs or

notations to provide new or current information to the operators?

No. =

Who usually makes up and affixes these stickers or notes?

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 {Specify) =

What means are used to display trend data to the operators? (Please !ist variables
lisplayed.)

Operator-Prepared
Strip Chart Computer Printout Video Display Charts Other

Was functional/system outlinir , and summary nomenclature used?

Please outline the change of shift procedure.

Would it be possible to get one copy of Reactor Trip and LOCA procedures for

review?




Where are procedures located?

How are they organized?

[s there a procedure for translating Operator Comments into backfits or procedure

changes?

Yes, Describe

What major backfits have been made since licensing? (List)

Describe the communications network serving the operator,
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Press, Baltimore, 1960,
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Wiley & Sons, Inc., New York, 1965,
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COMPARISON OF PLANTS ON DESIGN DEVELOPMENT ISSUES

DESIGN DEVELOPMENT ISSUE

Review of panel design with respec 1 peration

Uise of Operator opinson dur ng «

Selection of alarm and anmunecia

Assessment of readability (displays and labels)

Control/display grouping

Design tor operator wearning breathing apparatus and/or pro
teclive gatments

Operator recall/information processing requirements

TMI-2

Not BEAR's responsibility (2)

()

Fregquency Hashang, while
hg M2ze, B md alarm
horns « hos match the
MENEW lators ' ed w Sy

temns sent by the vendor (1)

Looked at pwtures in catalogs,
o held display wp 1o see how
far away it was readable I
not  duphicate  visual  environ
ment in tests Held up sample
letter sizes lor labels until a
readable size was found. (1)

Controls near  assoclated
cators, ’;lwv‘-(\l by systems o
panels, grouped in flow pattern
()

Not considesed. (1)
Never tested in a tine lrame
{2

CALVERT CLIFFS-1

pre fienanae y procedhn

F ran on mockup

early in panel dessgn (9)

Grouped by ystem
mponent dhar s sele

according to manulac e

standwa, (Y

BLAE placed and combine

darms  and  anemanciatons,

fefined the strategy. (%)

ves, wused o bay
readabihity. (5)

t.lu-q-:-‘ fune tionally; e
tered; bottom o top seque
cing; operationally sequen ed

(s

No formal conspderations. (%)

OCONEE-3

ves, et

o me

throughs by plant person

there were
dures yot

Alar s box

MUNEN 1At

OPeT & tow '

no  forwmal

i

ated mvean
A

S POnse

Aswin satons Landar o

L] A
puter sels
tinn  lrom

plarms. (3)

larie beldl |

“

ted low fitleres

ey "L

Yes, « kup and lab 1e

o equipn
sbality. (3)

Controls &
fon i P
grouped by
N

ent ! est

Wi desplays together

o Toc udaw furw thon

lrequency

No, 1 mockup saw 0o |

Change anythung as a re

operatos

Apparatos |

Not speciln ally
thought consistendy

would elvmnate

menor y /e
mlormation
(8]

Ao e

vt ol

wear ing meathung

1]

all aiwl

ProCessing

ackh essed,
v clarity

nweed fon

tedhn e

necds




.
Mamtamabalhity Obtained samples o ascertam Yes, mamtamabihity was con Yes, except in case ol systems
mamtamability, fook ed fon sidered in BGAE review. (6) provided by vendors, lab tests
"rugged” controls, (1) were run on ease of calibeation
and serviceability. (1)
Operator response tunes (considered in panel Jesign’) No. (1&2) No. (5) No. ()
Use of mockups, walk-theoughs and sunulators No. (1) Yes. (%) Yes. (3)
Nosse level (taken into account ?) No. (1) No. (%) No, not optunized, but min
mized with carpeting. (1)
Participation in developing procedures Yes, dralted a few (1) mitial No, but reviewed some. (9) Yes. (D)
drats. (2)
Task analyses (were they performed?) No. (1&2) No. (%) No. ()
Design to protect expensive equipiment Yes, location (2) and selecion Yes, wmterlock controls  for No nformation
(1) of controls and displays expensive equpment (5) sy

stick - RC pumps. (4)




