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APPENDIX A

TASK DESCRIPTIONS

)
|
1

This section describes each of the four tasks which comprised this investigation. |

The tasks were:

TASK A Control Room Design at TMI-2
TASK B Analysis of Control Room Activity
TASK C Evaluation of Operator Performance

TASK D Application of Human Factors Principles to CR Design

A.1 TASK A - Control Room Design At TMI-2,

Using a two-phased approach, Essex examined the degree to which human factors

engineering considerations were taken into account in the TMI-2 design development
process and in the resulting Control Room design. In the first phase, TMI-2 development

and design were reviewed in light of human engineering criteria and practices existing at

the time when TMI-2 was undergoing development. In the second phase, TMI-2 design and

development processes were compared to two other nuclear power plants designed at
about the same time.

Results (Section 3.0) show marked differences in Control Room development and

design between the three Control Rooms selected. Furthermore, it is clearly indicated

that human factors standards and criteria extant in the nuclear power community during

tha late '60's and early '70's were inadequate to properly guide Control Room design and

development. With few exceptions, the Control Room at TMI-2 met the existing human
cngineering criteria.

A.I.1 Objectives and Scope

Through an examination of reports, design documentation, and criteria, and through -

a review of as-built Control Room designs, TASK A activities ' identified the general
factors which influenced the human engineering design aspects of the TMI-2 Control
Room. Factors included in the evaluations were: design bases; design philosophies;

operating logic; industry standards; AEC (NRC) regulations and other Federai regulations;

and human engineering involvement in Control Room planning design development, testing
and operation.

:
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Taken broadly, the human engineering aspects of Control Room dtsign includ;d:

anthropometry; control / display integration; controls; displays; labeling; Human Factors

Engineering in systems; and procedural documentation (fidelity, accessability, legibility,
readability, usability).

A.I.2 Approach

The goal of human engineering is to design Control Room equipment and procedures

such that adequately trained operators can perform assigned tasks with the necessary

speed, precision, and reliability. The likelihood that this goal will be met depends largely

on the timely application of human engineering practices, principles and data throughout

all phases of CR development and use.

In this task, the uses of human engineering in TMI-2 planning, design, testing,

operations, criteria identification, and management were determined. Then these findings

were compared to Baltimore Gas and Electric Company's Calvert Cliffs - Unit I and Duke

Power Company's Oconee - Unit 3 Nuclear Power Plants to find if other plants of the

same vintage made similar use of Human Engineering.

For purposes of this evaluation, planning, design, testing and operations functions

are sequential, and management and criteria identification are parallel to all four as
shown below:

MANAGEMENT

U V I f y

. I
PLANNING DESIGN TESTING OPERATIONm m m

;
- --

1
A h n J L

CRITERIA IDENTIFICATION

| The human engineering aspects embraced by each function are described below, together

with the means used to acquire data on each of the three plants.

Finally, some human engineering aspects of the TMI-2 as-built design were com-

pared to Calvert Cuffs - Unit I and Oconee - Unit 3 to determine if same-vintage plants
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used similrr design solutions for similar human engineering prob! cms. Human cngineering

aspects included: reach and visibility; procedures design; panel complexity; coding and
conventions; rules and philosophies; and an assessment of well-human engineered features

of the Control Room.

A.I.2.1 Evaluation of TMI-2 Development Process - Interviews with engineers and

managers cognizant of plant development, source documentation produced during the

ccurse of plant development, depositions and testimony where available, and a thorough

rcview of standards and criteria available during the late '60's and early '70's were used to

rcconstruct the application of human engineering during the plant design development
process.

Criteria ldentification

In designing a nuclear power plant, engineers during the late 1960's were (and are)
obliged to follow certain criteria, and advised to follow others. Federal Government

criteria were imposed or recommended by the AEC (NRC) using Title 10 Code of

Federal Regulations, Reactor Technology Memoranda, Safety Guides, Regulatory
Guides, and industry standards. Voluntary criteria were industry standards or
recommended practices issued primarily by the American Nuclear Society (ANS),

the Institute of Electrical and Electronics Engineers (IEEE), and the American
National Standards Institute (ANSI). In 1975, the NRC consolidated its review

criteria in a Standard Review Plan aimed at providing a comprehensive approach to

the examination and approval of Power Plant Safety Analysis Reports submitted by
'

the utility constructing a nuclear power plant.

er se se n n n n u n

10 CFR Criteria '' "
:

ei Industry Standards -

e a i Reactor. Tech. Memo. -

. Safety cuides : :

. Regulatory Guides :
.. Standard Rev. Plan %



In order to obtain an tecurets pictura of the human engineering criteria imposed on

CR design as well as the human engineering data widely publicized to the nuclear

power engineering community, the criterion documentation available from 1967 to

the present was identified and reviewed.

10CFR Criteria -. As noted in the figure above,10 CFR Criteria were available
from 1967 to the present. The entire 10 CFR, Chapter 1 - Nuclear Regulatory
Commission was reviewed for human engineering criteria. Then each of the criteria

was traced to its genesis. Design criteria published during the period 1967-1973
were considered to be operative for TMI-2 (the TMI-2 FSAR was published in 1974).

Industry Standards - To identify currently-applicable standards, the 765 documents

named by the Nuclear Standards Management Board (NSMB) of the American
National Standards Institute were subjected to a title review by a Nuclear Engineer

and a Human Engineer who sorted out documents that might contain criteria
impacting the control room. Then 75 documents were reviewed and those containing

criteria within the domain of human engi-neering were set aside for further analysis.

Each criterion was classified and recorded according to its subject matter:

Operator / System Integratione

e Instrumentation and Control

e Control Room Environment

e Operator Procedures

Operator Support Equipmente

e Human Factors Test and Evaluation

Policy, Planning and Management.e

Documents containing human engineering criteria were then traced back to " trial

use" standards, or to other predecessor documents which in turn were traced. This

process was facilitated by ANSI-NTAB Project Status Reports dating back to 1972

and listing standards and standards development projects for the Nuclear Industry.

Standards available during the 1967-1973 time frame were selected for closer

analysis.

Each of the criteria within the domain of human engineering was examined to

determine if its language imposed or suggested design features or principles that

would improve Operator Performance.

i
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It should be nottd that tha compistion of this ravisw would not hava been possible

without the continuing and patient cooperation of the American Nuclear Society,
the Institute of Electrical and Electronic Engineers, and the American National
Standards Institute.

Reactor Technology Memoranda (RTM)- RTM were the predecessors to Safety
Guides and Regulatory Guides, and were rather informal in nature. As such, all of

the RTMs could not be located for review. Those reviewed included:

Recording Seismographs in Nuclear Facilities, RTM -e

Combustible Gas Control System, RTM 3o

Control Room Design Considerations, RTM 6e

Emergency Core Cooling System Evaluation Guidelines, RTM 4e

Seismic Design Criteria, RTM 3.e

During the review, five criteria were noted within the human engineering domain.

None of these impose or suggest features or principles that would improve operator
performance.

Safety Guides and Regulatory Guides - Safety Guides are the predecessors of
Regulatory Guides, and:

Regulatory Guides are issued to describe and make available to the
public methods acceptable to the NRC staff of implementing specific
parts of the Commission's regulations, to delineate techniques used by
the staff in evaluating specific problems or postulated accidents, or to
provide guidance to applicants. Regulatory Guides are not substitutes
for regulations, and compliance with them is not required. Methods and
solutions different from those set out in the guides will be acceptable if
they provide a basis for the findings requisite to the issuance or
continuance of a permit or license by the Commission.

The titles to 324 Regulatory and Safety Guides were reviewed by a Control Room

Operator, a Nuclear Engineer and a Human Engineer with instructions to identif y

those guides that will or might impact any aspect of Control Room design. Sixty
(60) guides were identified and reviewed to determine if any criteria were withi.. the

human engineering domain. Twenty (20) such guides were located and their criteria

were identified using the same titles as in Industry Standards.

Guides were then traced to their origins. If their origin was 1973 or earlier (eight
Guides), each criterion was examined to determine if its 4rgage imposed or
suggested design features or principles that would improve o"3rE cr performance.

.
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Standard Rsvizw Pitn (SRP)- The entire 1,800 page SRP was reviewed by a

Nuclear Engineer and a Human Engineer to identify all criteria that impact Control

- Room design. One hundred forty-two (142) criteria were located and each criterion

was classified according to the scheme outlined in Industry Standards.

Since the SRP was publised in 1975, no additional analyses of SRP criteria were;

performed.

Engineers and managers participating in the development at TMI-2, Oconee-3 and
Calvert Cliff s-1 were asked, during interviews discussed below, to identify standards

.

and other criteria important to plant design.

Management

Much like the disciplines of system safety and reliability, human engineering is not

effectively implemented when management is not sensitive to the operator and his

capabilities and limitations under all operational circumstances.

In the Nuclear Industry, NSSS, A-E, and utility requirements for the control room
1

must be integrated and an overall design philosophy acceptable to each must be

developed and implemented with each participating in the design.

The role of each member of this team in CR development was addressed by

questions asked of cognizant engineers and managers from the various firms:

TMI-2 Oconee-3 Calvert Cliffs-1

e Metropolitan Edison e Duke Power e Balt. Gas & Elec.
(Utility) (A-E & Utility) (Utility)

e Burns & Row (A-E) e Babcock & Wilcox e Combustion Eng. (NSSS)
(NSSS)*

e Babcock & Wilcox e Bechtel(A-E)
(NSSS)*

*Not interviewed - NSSS vendor specified equipment, but did not actively

participate in layout.
4

Questions dealt win the following issues:

o Coordination in CR Design
,

:
! e Procedure for Design Changes

Selection Criteria for the A-E (HE considerations?)-e

r r
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1

Io Meetings / Reviews on Control Pans!

e Documentation Requirements

e Personnel Experience.

Notes, memoranda, and letters pertaining to TMI-2, in addition to interviews,

were used to evaluate management factors. |
1

Planning

Decisions such as Control Room sizing, basic control board arrangement, speci-
fication of design bases, and determination of baseline Control Room Crew
complement are made during planning. Each of these has an important impact on

Operator performance on the resulting control panel,
j

The degree to which human engineering was taken into account.in CR plannin6 was
assessed by interviews with engineers from the several firms named above.
Interv.ew questions addressed:

e Utility-imposed criteria or other constraints

Evaluation of alternate panel configurationse

Role of precedent in selecting CR arrangemente

e Number of Operators in crew and role of each

Design Basis for:e

- anthropometrics
- color coding conventiors
- control room lighting
- labeling conventions or rules
- control / display grouping
- annunciator grouping

switch orientation conventions or rules-

- acoustics
- readout vs. computer printout assignment of variables
- control selection

display selection-

use of mimicking-

video displays-

separation of functions between primary and peripheral areas.-

Design

Outside of mandatory criteria, the single most important factor during control panel

design is the design philosophy (ies) adopted by the A-E, utility, NSSS vendor, and the

AEC (NRC). The design philosophy usually stipulates the overall direction taken in

the organization of the control panel, the trade-off priorities (cost, reliability,



engineering, operctor performance, etc.), and tha basic approach tak:n to maxi-
mizing operator performance.

The design philosophies used during the development of the three plants were
'

determined through:
,

An examination of the control room As-Built Layouts (TMI-2; Calverte
Cliff s- 1; Oconee-3)

A review of the FSAR (TMI-2; Calvert Cliffs-1; Oconee-3)e

A review of background documentation (TMI-2)e

A review of regulatory documentation (NRC)e

e Intervie- (TMI-2; Calvert Cliffs-1; Oconee-3; NRC).

The role of human factors engineering in design includes the following (28):

To assure that the operator has sufficient information to perforra hise
task, and that he is not burdened with excessive, extraneous data

To design the control panels in such a way as to assure effectivee
operation by a full range of trained operators under all operational
conditions

To establish and, as importantly, maintain coventions and rulese
incorporated in design (e.g., color coding)

e To participate in the development of proct.dures

To develop training requirements based on procedures and controle
panel design.

The actual role of human engineering in the development of TMI-2, Ca.' vert
Cliffs-1, and Oconee-3 was determined by interviews with engineers and managers

of the firms listed above. Topics covered in the interviews . vere:

e Review of panel operation with respect to design
, e Use of operator opinion during design

e Determination of personnel training and selection requirements

Attempts to minimize the likelihood of human errore

e Selection of alarm & annuciator strategies

e Use of video displays

Anthropometric rangese

e Color coding
Display / background contrast (panel paint)e

e Labeling;

Assessment of readability (displays & labels)e
|

1

|
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o Control /dispicy grouping
e Auditory alarms

Switch position orientatione
,

Design for operator wearing breathing apparatus and/or protectiveo

garments

Operator recall /information processing requirementse

e Maintainability
Operator response times (considered in panel design?)o

Design for separation and redundancye

Use of mockups, walk-throughs and simulatorse

e Noise level (taken into account?)
Participation in developing procedurese

Task analyses (were they performed?)e

Design to protect expensive equipment.e

Testing

Since the Operator is a critical " component" in the power plant syst6m, evaluating
the likelihood that he will be unable to perform properly under some conditions is a

critical part of any comprehensive test program. Finding " error prone" procedures

or control panels during testing can lead to corrective backfits before the plant is
operational.

Personnel from the A-E, NSSS and utilities irivolved in testing TMI-2, Calven
Cliffs-1, and Oconee-3 were asked, during interviews, to describe any Human
Engineering Test and Evaluation performed during the testing phase of their plants.

Operations

As in testing, the primary role of human engineering in Operations is to identify
backfits which, if applied, would reduce the likelihood of human error. Two means

to do this are apparent. First, backfit suggestions could be solicited (or accepted)

from the operators who know many of the weaknesses in panel design and
procedures. Second, a human performance surveillance program could be used to

identif y design, procedural and training problems.

To determine the role of human engineering in the Operations Phase, personnel from

the three utilities were asked to describe programs aimed at improving panel designs
or procedures.



A.I.2.2 Comparison of TMI-2 Control Room Drsign to Same Vintage Planti- In
order to determine if other nuclear power plant designers arrived at the same solu ions to

human engineering problems as did the designers of TMI-2, two same-vintage plarits were

sclected for comparison. Aside from date-of-design, other criteria used for selection
included: Pressurized Water Reactor Plant; different Architect-Engineer and Utility;

approximately the same plant output; and located on the east coast.

Two plants were chosen:

o Calvert Cliffs - Unit i
e Oconee - Unit 3.

Human Engineering personnel visited each of these plants and collected the
following information:

Photographic Data for Later Analysiso

e Procedures
e Number of Switches / Displays in Primary Areas

Particular Control / Display Solutions to Specific Problemse

Photos of Specific Control / Display Componentse

Description of Annuciator Procedures & Designse

e Role of Automation
Description of Auditory Alarmse

Description of Communications Networke

e Actual Color Coding Practice
Photos of CR and Panel Arrangementse

e Panel / Room Dimensions.

These data were synthesized into the following results:

o Control Room Descriptions

e Procedures Comparison

Control Panel Human Engineering Comparisonse
(Notable Human Engineering Features of Panels)

e Reach and Visibility Survey.

A.2 TASK B - Analysis Of Control Room Activity

Location and arrangement of workstations within the control room represent design

characteristics which can impact operator performance. Spatial arrangement within any

.
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control spaca should be design d bas d on expect:d operator activity s qu:nces. Location

of elements within the control room can facilitate operator performance to the extent
that:

e Physical Access

e Visual Access

e Operator Travel

are reflected in the design. Failure to design relative to these factors can result in
d: graded performance primarily through:

e Excessive task time due to travel requirements between stations

e Lack of necessary information due to inappropriate location of
displays relative to workstations.

The intent of Task B was to describe and analyze operator activities in the

TMI-2 CR during the 150 minute period. Operator decisions, control actions, and
motiors were identified. These data were used to construct a timeline showing
operator activities in relation to time and plant events. A full-scale mockup of the
TMI-2 control room was constructed and used to reenact and video tape selected

activity sequences.

A.2.1 Objectives and Scope

The objectives of Task B were as follows:

o Construct a full-scale mockup of the TMI-2 CR for use in studying
operator activities.

Develop a timeline showing activity sequences for the on-duty crewe
members during the first 150 minutes of the incident.

e Video tape selected activity sequences to analyze and demonstrate
CR design factors which impacted crew performance.

A.2.2 Development of Crew Activity Timeline

The timeline was developed by identifying activities performed by the principal
crew members during the 150 minute period. The primary sources of data used were:

i
e GPU Sequence of Events dated July 16, 1979 (43)

'

NRC I&E Sequence of Events with revisions and updates by NRCe
staff (33, 42)

Operator Interviews (44)e

e Reactimeter data
e Plant stripcharts and computer printouts
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o Revisws cf timtlin;s by NRC personn:1 and by tha on-duty staff with
inputs tnd comments

Observation of walk-throughs using the mockup by NRC personnele
and by the on-duty staff with inputs and comments.

Operator actions were initially identified using the available operator interviews.
These actions were listed in the order they were performed where operators were able to

recall sequence. Four main action types were noted:

Action involving controls such as " starts makeup pumps MU-P-1 A"e

Monitoring / observing plant parameters such as " observes pressurizer,e
level on-scale"

e Decisions such as " decides to isolate OTSG"

Travel within CR such as " moves from pressurizer station to makeupe
station."

A listing of operator actions was prepared describing the operator location, displays

involved, and controls used. To locate these events in time, available plant event

chronologies and plant data were used to determine times for operator actions.

An initial version of the timeline was reviewed by the on-duty shif t supervisor, shif t

foreman, and control room operators. Their comments were included in the updated
timeline.

Following constructic.n c,I Gm C9 mockup, the timelines were used to walk-though

the sequence of activities to validate the sequence. At this point, the on-duty crew
visited the mockup and observed the walk-through, making comments as appropriate.

Data gathered by this process were then incorporated into the final timelines which were

reviewed by NRC personnel. The final timelines are included as Appendix C.

A problem arose in limiting the number of personnel represented in the timeline.

The purpose was to examine operator activities at the panels rather than to document the

total personnel activity. Consequentiy, the personnel addressed in detail were limited to:

The on-duty shif t supervisor (shif t supervisor E)e

The on-duty shif t foreman (shif t foreman C)e

The on-duty control room operators (CRO D and CRO C)e

Shif t supervisor A who was < alled to the TMI-2 CR shortly af ter thee

reactor trip.
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Oth;r parsonnel actions are indicatsd in a single column of tha timeline where these

were directly involved in the sequence. These "other personnel" include two shif t

supervisors, two control room operators, and a plant engineer who arrived during the 150

minute period.
4

A.2.3 Fabrication of Control Room Mockup

A mockup was required for reenactment of operator activities and analysis of human
'

factors related design characteristics of the CR. Panels directly involved in the incident

were included in the mockup as follows:

e Inner Consoles

2 Computer console
3 Auxiliary systems console
4 Plant control console
5 Turbine control console
6ABC Electric control console

e Vertical Panels
7 Fire detection panel
8 Coolant systems monitoring panel
9 Push-pull control panel
10 Plant equipment temperature recordin ; panel
12 Radiation monitoring panel
13 Engineered safety features panel
14 Control rod drive panel
15 Containment isolation panel
16 Turbine supervisory panel
17 Turbine auxiliary monitoring panel
18 Station electric auxiliary monitoring panel
19 Vital power panel
19A 500 KV control panel
26 Diesel generator No. I panel
29 Diesel generator No. 2 panel

e Back Panels located outside main control

3A Reactor coolant drain tank panel
20 Nuclear instrumentation cabinet No. I
21 Nuclear instrumentation cabinet No. 2
25 HV&AC panel.

The control room layout is shown in Figure A-1. |

The mockup was constructed of % inch Foam-Core using photographs to represent

controls and displays. The TMI-2 control room was photographed from August 13-16. A

grid system was employed using horizon,tal steps of 2 feet for inner con %ies and 3 feet
elsewhere. The grid was superimposed on the panels by use of rambered dots which
represent intersection points.
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Several shots were taktn of each grid square using a Minolta SRT-202 (35 mm.) with

Kodak Plus-X film (ASA 125). Use of varying exposure yielded about 400 shots,190 of

which were used in construction. Rokkor 50 mm. (fl.4) and 28 mm. (f 2.8) lenses were
used. Due te the space limitations between the front faces of the vertical panels and the
rear surfaces of the inner console (4 f t.1 in.) it was necessary to use the wide lens for

these shots. The 50 mm. lens was used elsewhere.

The negatives were developed in normal D-76 by Image, Inc., Alexandria, Virginia.

The images were wall projected using a Beseler 23C-Il enlarger with 100 mm. Schneider

Componon-S lens. Magnification was adjusted to obtain the proper horizontal dimension

for the grid square size originally used in shooting. Due to the lenses used and shooting

angle, some trapezoidal distortion was introduced. It was necessary to adjust magnifi-

cation on a frame-by-frame basis to achieve the best combination of dimensional
accuracy and match between adjacent frames. Errors in locating controls and displays

and total panel dimensions were kept to ! I inch. Images were printed on 20x24 Kodak

Polycontrast Rapid II RC paper (N surface) and were developed in Dektol 2:1. An

appropriate polycontrast filter and long exposure were used to heighten tonality and
detail. This process was adequate for all legends and instrument scales to be readable.

The back and vertical panel mockups were constructed in eight foot high by four
foot wide Foarn-Core sections with wooden frames. Only the front faces of these panels

were represented. Dimensionally accurate mockups of the inner consoles were con-
structed of Foam-Core using wooden supports and frames. The consoles were constructed

in eight foot long sections to allow transport.

Grid lines corresponding to the original grid were constructed on the mockup
sections an.1 the photographic prints were placed in the grid. Print positions were

adjusted to obtain the best dimensional accuracy and match between adjacent frames.

The prints were trimmed and glued to the Foam-Core sections.

The mockup sections were positioned in a 60x50 foot area as shown in Figure A-1.

Inaccuracies in the mockup include minor image distortion as noted above and changes in

panel features made in the CR between the time of the incident and the time of
photographing the panels. A major problem was encountered with regard to panel 14.
Since the incident, a core thermocouple display has been placed over it. The corres-

ponding panel in the TM!-l CR was used, therefore, to produce photographs.

A general view of the CR mockup is shown in Figure A-2.

!
e
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FIGURE 2
THE ESSEX TMI-2 MOCK-UP
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A .2. t+ Operator Activity Videotape

Selected operator actions were video taped using the mockup. A Panasonic VHS
recorder, Panasonic Color Pilot monitor and Panasonic WV 3300 color camera were used.

Essex personnel acted the parts of operators. The tape shows operator activity sequences

which illustrate design problems in the control room including:

Component placement requiring operator travele

Display placement which interferes with acquisition of informatione
by the operator

Placement, labeling, and functional inconsistencies within panels.e

The taped sequences do not represent a reenactment of the incident but do illustrate

operator activities which took place during the incident. Narrative is included to describe '

the design problems depicted and the relationships of these to the accident.

A.3 TASK C - Operator Performance

The accident at TMI-2 evolved from a complex interaction of equipment failures and

operator actions and inactions. Operator performance did significantly influence the
course and outcome of the accident.

A.3.1 Objectives & Scope

This endeavor was undertaken to determine the role of training, information
transfer and policy in the accident. The purpose of this task was to identify and analyze

the relative contributions of each of these to operator performance. The objectives were:

Determine the adequacy of the training program to ensure thee

operators' capability to diagnose problems and take appropriate
actions during normal and emergency conditions, emphasizing the
requirements which surfaced during the TMI-2 accident

Identify the basis for each significant action / inaction resulting frome

operator performance that cannot be attributed to inadequate
training.

A.3.2 Methods of Evaluating Selection Procedures

A thorough review was made of NRC requirements and regulations, as well as
industry guidelines and standards, and Met Ed policie.= were compared to these. The abave

were also compared to FAA regulations regardin; air traffic controller specialists-

_ _



A.3.3 Methods of Evaluating Control Room Manning

Met. Ed. policies regarding crew composition, task assignment procedures, skill

levels, shif t change procedures and workload criteria were reviewed. Depositions and
interviews were read to determine the opinions of experts in nuclear engineering and the

approach advocated by a group of scientists in the Swedish nuclear power station industry

was reviewed.

A.3.4 Methods of Evaluating Training Policies and Regulations

Policies and regulations affecting the crew on duty at the time of the accident were

reviewed to determine the impact of these upon operator performance. The organizations

responsible for these policies and regulations were the NRC, B&W and Met Ed

A.3.5 Methods of Evaluating Training Programs

All available Met Ed and B&W training materials were reviewed and interviews were

conducted in order to determine training requirements and objectives, to comparei

programs and objectives and to evaluate instructor skills, course content, training
coverage, tests, media and training management. In order to determine the relationship

between the training that these operators had and that others receive, the facilities and

programs at TVA, Duke Power and the Singer '. ink simulation facility were visited.
Training objectives for emergency procedures judged to be relevant to the March 28
accident were developed. Based on the objectives, training requirements were developed.

Problems for training involved situations where available training failed to meet require-

ments.

A.4 TASK D - Application Of Human Factors Principles To Control Room Design

A.4.1 Problem

Human factors engineering test and evaluation (HFE T&E) encompasses the tech-

niques, methods, principles and data used to assess the adequacy of a system's design. In

general, effective system performance is dependent on the extent to which the system's

design incorporates the requirements of its constituent elements. For the human factors

engineer, this tenet is expressed in terms of the capabilities and limitations of the human

operator as they relate to the operator's functions within the system. By corollary, the
crux of effective design, from an HFE perspective,is the translation of operator functions

into specific tasks and, subsequently, into quantifiable information and performance
requirements. These requirements are then used as standards against which the adequacy

| of the design of the man-system interface is measured. For the nuclear power plant, the

____ _ _ _ _ _ . _ _
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keystone of this interface is th2 control room. As it ralmtes to the incidant at TMI-2, HFE

T&E provided the tools for estimating the degree to which the control room's design and

established operating procedures precipitated and/or compounded the sequence of events

and associated operator actions which led to the accident.

A.4.2 Objectives:

1. Identify systems, components and procedures in the control room which played
a critical role during the first 150 minutes of the accident

2. Identify relevant human factors considerations for each system, component
and procedure which had a critical relationship to the accident

3. Evaluate degree of compliance of critical systems, components and procedures
to applicable human factors principles and standards

'

4. Assess the impact on operator performance of specific system, component and
procedural features which fail to comply with human factors principles and
standards.

2.4.3 Method

This section describes the technical approach employed by Essex in the evaluation of

the human engineering aspects of the design of the TMI-2 control room. Each of the
major tasks will be described in terms of the methods and rationales used to collect,
organize and interpret the data contained in this report.

Identification of Critical Systems, Components and Operator Actions / Inactions

The core of this task involved the development of a timeline/ decision-actior
sequence describing plant status and operator activities during the first 150 minutes of
the accident. This sequence was developed through a comprehensive review of the
available documentation, including transcripts of operator interviews and various chrono-

logies, and interviews with TMI-2 control room operators. The sequence was validated
and revised during a walk-through of the accident, using a mockup of the control room, at

which time inputs were made by four of the operators who participated in the incident.

In the course of developing the sequence, principal operator tasks were analyzed to

identify critical systems, components and operator actions / inactions. Criticality was
defined in terms of the subject item's relationship to the course and outcome of the

i accident.

Development of HFE Test and Evaluation Strategy

Each of the critical systems. and components was analyzed to determine HFE
considerations relevant to its design. This analysis focused on the following
characteristics:

.- - .
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o Control / display intngration
- position relationships
- movement relationships
- control / display ratio

e Visual displays -

information-

- location and arrangement
coding-

Audio displays / warningse
- signal characteristics in relation to operational conditions and

objectives
- clarity of meaning

e Controls
selection (appropriateness)-

direction of movement-

arrangement of grouping-

coding-

prevention of accidental activation-

e Labeling
- orientation and location

content-

design of characters-

e Workspace
visual envelope-

reach envelope.-

Operator actions / inactions were analyzed to identify the information and control require-

ments of the operator.

Based on the above analyses, applicable HFE design checklists were selected from

TOP-i-2-610, Human Factors Engineering Test Procedures (26). Checklists selected

included:

e Labels, Markings

e Controls
Displayse

e Workspace.

(Copies of the above checklists are contained in Appendix D.)

Data Acquisition

During the course of the evaluation, four separate visits were made to TMl to
collect data. -The focus of these visits were as follows:

e Visit 1: initial familiarization with control room layout, systems and
,

i components

-- _ . _ _ _ _ _
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o Visit 24 application of HFE d: sign ch;cklists ,

e Visit 3: interviews with TMI-2 control room operators

Visit 4: analysis of control room design in relation to critical operatore
; tasks.

In addition, the full scale mocktp developed under Task B was used to evaluate

control-display design and workspace.

Data Analysis

Data collected during the evalution was analyzed to determine the following:

General compliance of the control room design to established H.FEe
principles and criteria

Relationship of design deficiencies to overall operator performancee
during the first 150 minutes of the accident

Relationship of specific design deficiencies to critical operatore
actions / inactions during the first 150 minutes of the accident.

i

|

|

|

|

|
|

|
,
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APPENDIX B

OPERATOR ACTIONS, DECISIONS, AND RESPONSES DURING
THE FIRST 150 MINUTES OF THE TMI-2 INCIDENT
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APPENDIX B

OPERATOR ACTIONS, DECISIONS, AND RESPONSES DURING

THE FIRST 150 MINUTES OF THE

TMI-2 INCIDENT

This section describes the sequence of operator activities for the first 150 minutes

of the incident at TMI. The time of the turbine trip (0400:37)is taken as time zero as in
most chronologies. Time is expressed as minutes: seconds. More detailed information on

j

plant status and events is available from References (33), (42) and (43) which were used
extensively.

Throughou': the section, drawings are provided to indicate operator locations and
traffic patterns at selected points in time. Detailed time lines are included in
Appendix C. These show activities performed by each operator with respect to time.

Initial Trip of Turbine and Reactor (-0:01-0:08)

The TMI-2 accident of 28 March 1979 apparently began with entry of water into the
'

service air system. Water was introduced to the instrument air lines via a faulty check

valve and resulted in closure of condensate polisher inlet and/or outlet valves isolating the

polisher. The main feedpumps tripped on low suction pressure and one condensate pump

(CO-P-1 A) tripped. Both condensate booster pumps were subsequently found tripped but
the trip time is not entirely certain.

The turbine tripped accordag to plant design on loss of both main feedpumps. The

emergency feedwater pumps (EF-P-3, EF-P-2A, and EF-P-2B) started by design on loss of

the main feedpumps. Flow to the Once Through Steam Generators (OTSG's) was blocked

due to closed block valves EF-V12 A&E. Plant operation with these valves closed is not in

accordance with operating procedure. The reason for closure is still unclear although it is

obvious from later operator actions that the operators expected these valves to be open.

Following loss of the turbine, the Reactor Coolant System (RCS) pressure began to

increase as would be expected due to loss of the secondary system heat sink. At 3-6

seconds, the Pilot Operated Relief Valve (PORV, RC-R2)lif ted as RCS pressure increased

to the setpoint of 2255 psig. At eight seconds, the reactor tripped on RCS pressure of

2355 psig. At 13 seconds, the PORV (RC-R2) closing setpoint of 2205 psig was reached.

The PORV, however, failed to close resulting in a rapid depressurization of the primary



system and subsequent cora damag2. The status light for this valva shows the soltnoid

command status rather than the physical status of the valve. Since the valve solenoid was

de-energized on 2205 psig. the closed indication was displayed in the control room (CR)

d: spite failure of the valve to close. Use of an extinguished light to indicate status
violates standard human engineering practice (24).

Initial Operator Actions (0:00-2:00)

Figure B-1 shows the control room (CR) layout with the panels numbered.
Table B-1 gives panel names. For purposes of analyzing operator activities, stations are

defined as in Figure B-2. Operator initial positions and selected initial alarms are shown

in Figure B-3. At the time of the trip, the shift foreman (SF C) was in the turbine
building basement attempting to rectify a problem in the condensate system. Control

Room Operator C (CRO C) noted annunciators on panel 18 associated with loss of the

generator and announced that there was a problem in the plant. He then noted the turbine

trip alarm on panel 17 and began moving ' ' e make-up station to perform Emergency

Procedure (EP) actions associated with the trip. Control Room Operator D (CRO D) noted

the following alarms:

o Condensate pump trip-panel 17

e Turbine trip-panel 17
e Feedwater pump trip-panel 17

Reactor limited by feedwater-panel 15e

Prior to the trip, the pressurizer spray valve and pressurizer (PZR) heaters had been

operated in manual control to permit equalization of RCS and PZR boron concentrations.

CRO D immediately set these controls to automatic. Lack of a positive indication of PZR

spray valve auto / manual indication and inconsistency of pressurizer heater auto / manual

positions are noted in Section 3.1.7.

The shif t supervisor (SS E) was in the office at the rear of the control room at the

time of the turbine trip. Viewing the panels through the office windows, he noted the
reactor limited by feedwater alarm and feedpump trip alarm. SS E entered the control

room heading for the center desks.

At 8-9 seconds, SS E noted the rod bottom indicators on panel 14 and channel trip

annunciators on panel 8 and announced the reactor trip. The CRO's also noted the rod

bottom lights as they were moving to the make-up and RCS stations. CRO D remained at

the RCS station monitoring PZR level which was expected to rise following the turbine

i



trip and then drop af tcr the rzactor trip. During tha period from 8 to 13 seconds, CRO G
performed the following EP steps:

* Closed the letdown isolation valve (MU-V376)
Opened one high pressure injection valve (MU-V16B)e

Attempted to start make-up pump MU-P-1A.e

Failure to start the makeup pumps was due to the requirement to hold the pump

control to the START position for 2-4 seconds before releasing it and/or a tendency of
these pumps to trip following startups. Two unsuccessful attempts were made by CRO C

to start MU-P-1A which delayed his arrival at the feedwater station.

SS E moved to the plant page phone and announced the turbine trip and reactor trip.

SF C noted the announcement and proceeded to the CR. SS E moved to the RCS station

to monitor the expected trends of RCS pressure and PZR level. During this time, the
PORV opened and failed to close. The indicator showed the initial opening and then gave

an erroneous closed indication as discussed in Section 3.1.7. Per training, the operators

did not identify the PORV problem until 138 minutes due to the closed indication showing
on the panel.

Primary System Control Following Trip (0:41-3:13) %

At 41 seconds, make-up pump MU-P-1A was started by- CRO D. CRO C moved to

the secondary side to carry out EP steps associated with the turbine trip. CRO D and
SS E were at the RCS station. CRO D opened HPI valve MU-V16B to the full-open
indication and then moved to panel 8 to line up the Borated Water Supply Tank (BWST) to

the make-up system. These actions are shown in Figure B-4. Opening the BWST supply

valve (DH-VSA) is required to provide adequate make-up supply. The location of the

DH-VSA control on the vertical panel (panel 8) violates standard human engineering
practice as discussed in Section 3.1.7. The travel required results in the absence of the

primary system operator from the primary system stations.

A PZR level minimum (158.5) in, was noted by SS E at 48 seconds. The PZR level

showed a rapid increase from this time on. CRO D returned to the make-up station at

about 56 seconds and joined SS E in monitoring PZR level and RCS pressure. The

operating staff have asserted that the reactor trip button was pressed within the first
minute but this is not supported by the alarm printer printout. The issue is not extremely

important since SS E and both CRO's had verified rod bottom lights following the reactor
trip.



At about 1:40, SS E moved to the direct ph:nn to tha TMI-l control room and

requested another shif t supervisor (SS A) to assist in the TMI-2 post-trip activities. SS E
then moved to the secondary system area.

At 2:02, RCS pressure dropped to the High Pressure injection (HPI) setpoint of 540

psig. and the Engineered Safeguards (ES) actuation took place as follows:

e MU-P-1B was tripped

MU-P-1 A&C were operating in the HPI modee

e MU-V16A, B, C,D open

Decay heat closed cooling pumps DH-P-1 A&B starte

e Emergency diesels start.

CRO D noted ES actuation and moved to the feedwater station area to confirm all ES
features actuated as required by EP. The ES status lights are on vertical panel 13. Visual

access to these lights is blocked by panel 5 unless the operator moves behind panel 5. The

location of the ES features status lights and the arrangement of the indicators violates

human engineering practice as noted in Section 3.l.7. CRO D returned to the RCS station

and noted PZR level at 250 in. and increasing and RCS pressure at less than 1600 psig. and

dropping rapidly.

At 2:28, SF C arrived in the control room and obtained the written EP's to review
the immediate actions already performed. SS E directed him to take control of the

primary system.

Based on the increasingly high PZR level, HPI was bypassed by CRO D at 3:13

following approval by SS E.

Primary System Control Following ES Bypass (3:13-6:00)

ES bypass permitted manual control of the HPI flow rate by means of MU-V16A, B,

C, D. CRO D throttled these valves monitoring the HPl flow meters on panel 8 to achieve

a flow of 250 gpm per loop. This relationship is shown in Figure B-5. The location of the
HPl flow meters on panel 8 rather than in close association with the valve controls (MU-

V16A, B, C, D) violates human engineering practice as discussed in Section 3.1.7.

Bypass of HPl/ES and subsequent throttling of HPI flow was warranted by PZR level

but not warranted by RCS pressure which had not recovered to the 1640 psig. HPI
setpoint. This has been termed " poor operator judgment". In fact, however, it is the
result of operator training, CR design, and inadequacies in emergency procedures.

|
|
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o PZR level ~is not a positiva indication of core coverage in th2
situation which obtained but operators had been trained to consider it,

j. to be a positive indication.

o Operators were trained to avoid a solid pressurizer. They followed
|; this training.
'

The EP's do not address what action to take with a high PZR levele
and low RCS pressure.,

These inadequacies are addressed in Section 3.,

SS E had returned from the secondary- area to the primary side following ES
actuation and now approved going to maximum letdown since throttling HPI flow failed to.

halt the PZR level increase. In preparation for this CRO D started an intermediate closed

cooling pump (IC-P-1 A). This required moving to panel 8 as shown in Figure B-5.
! Placement of this control on the vertical panel requiring the operator to leave the

primary stations during emergency operations violates human engineering practice as
I noted in Section 3. At the same time SF C opened MU-V376 and MU-V5 to initiate

maximum letdown.

Other operator actions during this period were carried out at the make-up stations<

by CRO D and were intended to halt the rise in PZR level including:
,

o Closing MU-V16 ABCD

e Shutting off make-up pump MU-P-lC.,

! SS C and CRO D continued to monitor PZR level which went off scale (400 in.) at 5:51.
<

| The RCS hot leg temperature (Th) and RCS pressure reached saturation conditions at

; about 6:00. Despite the importance of maintaining these parameters subcooled, no
j . integrated instrument showing this relationship is available in the CR. Operators were

i

clearly not trained to refer Th and RCS pressure to steam tables to determine saturation.

Failure to provide a positive indication of saturation in the core is a major instrument
i deficiency.

| Secondary System Immediate Actions and Feedwater Recovery (0:41-20:00)

Following immediate EP steps at the make-up. station, CRO C moved ' to the
secondary side to carry out EP immediate steps associated with the turbine trip as shown

in Figures B-6 and B-7. CRO C proceeded to the feedwater (FW) panel and performed the;

| following checks:

e Verified main FW pumps tripped

o Noted OTSG levels decreasing on start-up range

|

? - . -. . .- . - . . . , - - , .. ... __ -, , _ _ . . . ,



_ _ _ _ _ .

o Vcrified (mtrg:ncy feedwat:r pumps on.

As noted previously, EFW pumps were not delivering flow to the OTSG's because of
closed block valves (EF-V12 A&B). The layout of the feedwater station violates standard

human engineering practice in terms of panel layout. There is no evidence of
control / display location based on sequence of use, frequency of use, criticality, or
function. It should be noted that the make-up station uses a minic format while the
feedwater station does not. The value of mimics in the design of CR's has not been

conclusively shown. The TMI-2 design, however, is inconsistent. If a mimic is of value
for the make-up station, then one would expect this principle to also be used at the
feedwater station. Due to the layout of the feedwater station recognition of the EF-V12

A&B status among the numerous valve status lights precent would be difficult. Note' that

the closed EF-V12 A&B status indicators has apparently gone unnoticed during normal

operation. CRO C was attempting to confirm EFW flow. No flow meter for EFW is
provided although there are flowmeters for main FW flow. At the time that CRO C
checked for EFW flow, the 015G's were below low level limits (30 in.) so the Integrated

Control System (ICS) should have opened the EF-Vil valves. Lack of flow under these
circumstances could not be directly detected by the operator. Failure to provide a

positive indication of EFW flow violates standard human engineering practice as noted in

Section 3.1.7.

CRO C verified EFW pump operation by means of pump discharge pressure
indication. Without a flow meter flow could only be verified by waiting for a change in

OTSG level. Since the available indications showed proper EFW operation, CRO C

continued with turbine trip EP steps.

CRO C proceeded to the turbine panel (panel 5) and performed the following EP

immediate steps:

Verified throttle valves closing-three showed closed, one showed. ,

erroneous open indication |

Verified governor valves closede

Noted turbine bypass valves opening )e

Manually tripped turbinee
|

o Verified steam extraction valves closing
Moved turbine breakers and field breakers into pull-to-locke

e Verified busses in normal line-up.

1
l

I
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1Th:sa stsps are rcquired by the EP for turbine trip. They require observing various I

indicators on panels 5,6, and 17. Breaker controls are inconsistent in following standard
human engineering practice of clock-wise motion for shutting off (open) as noted in
Section 3.1.7. CRO C postponed the remaining stcps which involve placing the turbine on '

jacking gear and returned to the feedwater station as shown in Figure B-6 to check on
OSTG levels. He immediately noted that OTSG levels had not been held at 30 in. but had

dropped to approximately 10 in, on the startup range meter. CRO C announced that the

generators could be dry and sought the cause of the lack of feedwater beginning at about
2 minutes.

Following the call to the unit-1 CR at 1:40, SS E moved to the condensate system

station, then to the feedwater station and noted the following:

Condensate pump CO-P-IA trippedo

Condensate booster pumps (CO-P-2A&B) trippede

Main feedwater pumps tripped.e

He then attended to the HPI actuation and bypass situation until about 4-5 minutes at

which time he returned to the condensate system station and carried out the following
activities:

Noted hotwell level indication off scale high*

Started condensate pump CO-P-1Ae

Started condensate booster pump CO-P-2B twice-the pump trippede

off both times.

During this time, CRO C was at the feedwater attempting to restore EFW feed to

the OTSG's. He noted that the control valves EF-V-Il A&B were travelling whereas they

should have been full open. Consequently, he took the controllers to manual and opened -

them. Without an EFW flow positive indication (as previously noted) it was necessary to
wait to observe a change in OTSG level.

Between about 2:00 and 5:00, CRO C alternatively performed the following
.

activities:

| e mcreased the demands on EF-V-II A&B and monitored the OTSG level
start-up range meter for a level increase

Monitored the Nuclear Instrumentation charts for a normal post-tripe
down trend

e Monitored Averege Temperature (Tave) noting 570 -580 and
increasing.

|

|
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At c. bout 5100, CRO C d:cid:d that feedwater flow was blocked. During the next three
minutes, CRO C reviewed the FW line-up to discover the reason for lack of flow. - The

closed block valves (EF-V12A&B) were discovered about 8:00. This time is clearly

excessive. Among the violations of standard human engineering practice associated with

this incident are the following:

e The layout of the feedwater station does not facilitate checking the
valve lineup. As noted previously, the panel organization does not
reflect plant configuration, sequence of operation, or component;

criticality.

* EF-V-12A&B controls and indicators are located in the extreme lower
right-hand corner of the station despite the fact that they are
normally open and are closed only for surveillance and maintenance.
CRO C reported that he had to lean over the panel in order to check'

the valve line-up which caused the 12 valve indicators to be in a poor
position for visual access.

o One 12 valve indicator was obscured by a caution tag which was
j attached to a control located above it.

CRO C was obliged to review the FW line-up twice before noting the EF-12 valves to be
,

closed. Upon noting this, he announced that the valves had been shut and opened them.

! EFW flow was then quickly confirmed by a drop in the EFW pump discharge pressure

and noise heard from the loose parts monitor. Upon initiating EFW flow CRO C noted Th

decreasing, NI counts decreasing, and (later) OTSG levels increasing. As OTSG pressure,

! built up,it was noticed that the turbine bypass valves were not opening to modulate steam j

pressure. CRO C then moved to the turbine station, switched the turbine bypass valves to

manual and opened them slightly. CRO C continued to manually control OTSG pressure

by means of the turbine bypass valves. This task is made difficult by the fact that the
OTSG pressure meters on panel 4 cannot accurately be read from the turbine station at |

'

panel 5. This distance from the control and display violates standard human engineering

practice as noted in Section 3.1.7. CRO C continued to control OTSG level and pressure
4

1
'

until OTSG minimum levels were re-established.

During this time period, SS E was attempting to assess the problems in the
condensate system while also noting and approving operator actions. The condensate!

j hotwel! level indication was off-scale high. Normal rejection from the hotwell was
precluded by the closed polisher bypass valve (CO-V12) and by a failed reject valve. Lack

of rejection capability was attributed to the polisher bypass valve since the operators
were unaware of the reject valve problem at this time.'

l
1
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SS E noted the EFW problem d: scribed carlitr and tha id:ntification of the EF-V12

A&B valve closure at 8 minutes. At this time Shift Supervisor A (SS A) arrived from the

TMI-I CR and was requested by SS E to review the EP's, assist,in primary system control,
!

and operate the computer console. I

At about 10 minutes, the CR situation was as shown in Figure B-8. CRO C was

monitoring OTSG levels and assisting SS E who was trying to assess and rectify the
condensate system problem. These activities certainly distracted the attention of SS E

from the primary side where the major problem was located. In comparison with the
stuck PORV problem, the condensate system problem was of lesser priority. The

abnormal primary behavior (going solid with low pressure) should have alerted operators to

the existence of a major difficulty. Concentration of SS E on the condensate system
_ problem would apper to rest on several factors:

e The operators have stated that' in the plant operating history, the
primary system was extremely reliable while problems were common
in the secondary system. Expecting the root cause of abnormal plant
behavior to lie in the secondary system and expecting the primary
system to recover would therefore be consistent with operator
experience.

e Restoration of the hotwell rejection capability would be necessary
prior to going back on line. Attention to restoring the system to
operation was not warranted given the primary system conditions. It
should be noted, however, that the full hotwell was restricting the
ability to transfer heat out of the primary so that restoration of
hotwell level and condensate booster pump operation would also be
consistent with handling the emer'gency.

Between about 11 and 15 minutes, CRO C checked the high hotweil indication on panel 5.

SS E attempted to open the polisher bypass valve (CO-V12) to restore the normal
condensate flow path. The CO-V12 control is located on panel 17 as shown in Figure B-8.

Access requires moving around panel 6. Location of a frequently operated control on the

vertical panel rather than the front console violates standard human engineering practice

as noted in Section 3.2. When the CR was being built, operators requested a walkway

between consoles 4 and 5 (as between consoles 2 and 3). This request was turned down.

Lack of input of operator task analysis data into the CR design is noted in Section 3.2.

The attempt by SS E to open CO-V12 was unsuccessful due to high differential
pressure. CRO C directed an Auxiliary Operator (AO) to check locally on hotwell level

and to restore the normal hotwell reject line-up. SS E again started condensate pump CO-

P-1 A. The AO reported high hotwell level and a condensa e pump CO-P-2B leak between

1



16 and 19 minutns. Bas:d on the condtnsata systtm situttion, SS E ltf t the CR et about

20 minutes to go to the turbine building basement to rectify these problems.

At about 20 minutes, the OTSG ievels were recovering toward low limits (30 in.).
CRO C had throttled EF-Vil A&B to control the rate of increase of level. This violates
procedures which call for maximum feedwater flow prior to reaching low limits. CRO C
stated that he was concerned about potential tube damage which would result from
introducing cold feedwater to the hot OTSG's.

Primary System Control Following Indication of Solid Pressurizer (6:00-73:00)

At about 6 minutes, the PZR level indication showed solid at 400 in, and saturation

conditions had been reached in the core. Maximum letdown had been initiated in an
attempt to slow down or reverse the PZR level increase. At 6:54 a letdown cooler high

temperature alarm was received. In response to this, CRO D throttled letdown flow to 71

gpm using MU-V5 located at the make-up station. Actions during this time period are
shown in Figure B-9.

During this time, SF C checked the PZR level indication using the three different
instrument outputs. An instrument technician checked the level indication during the
same period. The possibility of a faulty PZR level indication was considered and
investigated several times.

At about 10 minutes, the PZR level came back on scale, dropped to about 380 in,

and remained in the 375-390 in. range. RCS pressure continued to drop. Shortly after
this, CRO D stopped and restarted make-up pump MU-P-1A twice and secured the decay

heat removal pumps. CRO D and SF C continued to monitor PZR level and RCS pressure.

Operator actions at this point suggest uncertainty about what action to take in the
presence of the conflicting PZR level and RCS pressure data.

At about 14 minutes, the rupture diaphragm on the Reactor Coolant Drain Tank
(RCDT) burst at about 190 psig. The tank had filled due to flow from the stuck open
EMOV. Operators did not become aware of this until later due to the location of the
RCDT panel (panel SA). RCDT parameters are critical to Loss of Coolant Accident
(LOCA) diagnosis and the location of this panel violates standard human engineering
practice as noted in Section 3.2. Overflow from the RCDT went into the Reactor Building

(RB) sump which resulted in an increase of sump level and increase of RB pressure to

about 1.2 psig.

Prior to the dump from the RCDT, the RB sump pumps had started. This

information is displayed to the operators only via the alarm printer which was running

_ _ - _ - _ _ _ _ _ _ _ _ - _ _ _ _ - _ _ _ _ - _ _ - _ _ - - _ - .
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consid;rably b; hind at tho time. Opertters hava stated thtt tha lag in the alarm printcr |
due to the volume of alarms rendered it relatively useless during the incident. Use of the l

alarm printer to present information which must be received in real-time to be of value

violates standard human engineering practice as noted in Section 3.2.

The flow path from the RB sump was thought by the operators to go to a radwaste

holding tank. In fact the RB sump was lined up to the Auxiliary Building (AB) with the
result that primary water was pumped to the AB until the RB sump pumps were turned
off. Difficulty in determining flow paths is typically experienced by operators. Flow
paths as determined by valve status are not displayed in a rapidly assimilable fashion.

Instead, operators must establish line-up status by checking valve-by-valve. They are
obliged to remember plant configuration or to consult drawings to do this. The error in
RB sump line-up and the excessive time required to identify the closed feedwater block

valve problem are results of lack of suitable line-up status displays.
1

At about 25 minutes, a high radiation alarm was received from the letdown cooler

radiation monitors IC-R-1091 & 1092. These were discounted because of low setpoint. A

number of other area radiation monitors showed increases during this period. However,

there is no firm evidence that fuel damage took place this early.

At about 36 minutes, a discussion was held concerning securing the RB sump pumps.

An AO had reported overflow of the RB sump. SS E briefly returned to the CR at this
time and approved shutting down the RB sump pumps and CRO D directed On AO to do so.

The pumps were secured at 38 minutes. At about this time, SS E checked the RCDT

panel. Observing high level and low pressure he concluded that the diaphragm l'ad burst.

By 25 to 40 minutes, the operators were in ponession of several data poiats which

were indicative of a LOCA generally and the stuck open PORV in particular: |
'

1

o Low RCS pressure (1100-1300 psig) should have suggested loss of |
coolant. Operators, however, relied on PZR level as a positive '

indication of sufficient primary inventory per training. I

Hot leg temperature in relation to RCS pressure showed saturationi e
conditions. Operators, however, had no positive display of saturation
conditions and had apparently not been trained to refer these
parameters to steam tables

e The loss of coolant EP lists low RCS pressure and low PZR level as
LOCA symptoms. No guidance is given for high PZR level and low
RCS pressure.

e High RCDT level and flow to the RB sump are LOCA symptoms.
Operators, however, knew that the PORV had lifted and some water



would have been trcnsftrred to tha RCDT. This LOCA clun is also
complicated by the fact that water is received by the RCDT from
other sources (such as RC pump seal water).

The PORV tailpipe temperature was at f85 s while the code safetye
valve temperatures were at 264 and 275 at about 27 minutes. This
condition is given in the EP as a symptom of a failed PORV.
However, no quantitative guidance is given. The operators inter-
preted the elevated tempert. tes as due to the initial opening of the
PORV-particularly in view of the erroneous closed PORV indication.

During the period from 40 to 71 minutes, a second attempt was made to verify PZR

level instrument accuracy. By, this time, the RC pumps were vibrating due to pumping
two-phase mixture with increasing steam voids. It is not clear at what point the RC pump

problem was noted by the operators. Pump vibration meters and annunciators are located

at panel 10. These data are not readable from the center consoles which is a violation of

standard human engineering practice as noted in Section 3.1.7. A high vibration alarm

annunciator is provided at panel 8; but it is probable that the operators did not notice
th:;se alarms for some time due to the number of alarms in at the time. Alarm

annunciators are grouped by sub-system but within annunciator panels, there is no
organization by alarm priority. This clearly violates standard human engineering practice
as noted in Section 3.1.7. In some cases, operators have resorted to color coding critical

j annunciators (turbine trip for example) using grease pencils and the like.

At about 70 minutes, SS A requested a computer print-out of current RC pump
alarms. A discussion of the RC pump problem was in progress at this time. The operators

realized that they were violating operating procedures in running the RC pumps at the

noted vibration levels. They were reluctant to secure the pumps and lose forced

; circulation since RCS temperatures and the source range NI's were not dropping as
expected. On the other hand, the operators were concerned about potential pump failure

and realized that continued RC pump operation was an EP violation.

These conflicting factors resulted in a delay in securing the RC pumps. SS E

reviewed the pump operating curves and decided to secure the B loop pumps. This action

was carried out by CRO C at 73 minutes. Conditions then rapidly deteriorated in the

primary system.

Secondary System Control (20-150 minutes)

At 20 minutes, feedwater flow had been established to both OTSGs. The OTSG A

low level alarm cleared at 22:44. CRO C then throttled back on EF-Vil A to maintain a
30 in, level. Emergency feedpump EF-P-1 was secured shortly thereaf ter. The operator



. _ _ _ _ _

wr.s att:mpting to bring th2 s:condary sida to a normal shutdswn condition although
securing the emergency feedpump violates procedure.

At 26:46 the B OTSG low level alarm cleared and CRO C throttled the EF-VilB
valve shortly thereaf ter. EF-P-2B was secured at 36:08 following a phone discussion with

SS E who was in the turbine building. CRO C then secured the heater drain pumps and
placed the ICS stations in a shutdown condition. CRO C continued to control OTSG

pressure via the turbine bypass valves.

From 36 to about 60 minutes, CRO C noted that the OTSG B level continued to
increase despite the closed control valves. CRO C closed block valve EF-V12B and then

cross connect valves EF-V5A&B to hold the B OTSG level.

At about 59 minutes, SS E succeeded in opening the polisher bypass valve locally and |

returned to the CR. Hotwell reject capability was not restored, however, due to a failed

reject valve. Upon SS E's return to the CR, it was decided to switch off the circulating
water pumps to permit steam control via the atmospheric dump valves. This required
CRO C to move to panel 17 as shown in Figure B-10. Steam control via atmospheric
dump valves is an abnormal procedure which is necessary to transfer heat from the
primary system when the normal condenser path is lost. The CW pump controls are used

to enable atmospheric dump valve control. Location of these controls on panel 17 rather

than on the front console violates standard human engineering practice as noted in Section
3.2.

At about 75 to 80 minutes, the possibility of a B OTSG tube leak was discussed.

CRO C had noted the increase in OTSG B level despite FW isolation. The possibility was

discussed that a tube leak could have developed with leakage to the RB sump. This would

account (at least qualitatively) for the increase in B OTSG level, the low RCS pressure,
the RB suno level, and the increased RB pressure. Following this discussion, SS E

directed the 'RO's to isolate the B OTSG. CRO D carried out this action by moving to
panel 15 and closing isolation valves MS-V4B and MS-V7B as shown in Figure B-10. Since

these isolation valve controls are not used frequently, the location is acceptable.

At approximately 90 minutes, CRO C noted that the source range NI's increased and

that the intermediate range N1's came on scale. This combined with the decreasing RCS

boron concentrations was a problem which concerned the operators since it clearly
contradicted normal cooldown trends. CRO C had been alternatively steaming down and

feeding OTSG A. The A OTSG level was rapidly decreasing at 90 minutes. At 92 minutes

CRO C opened up on EF-VilB. At about 94 minutes, A OTSG boiled dry and CRO C



imm; dict:ly opened EF-Vil A r: storing EFW fisw. Opening EF-VilB would h:va no
effect on feed since the B OTSG was isolated. This series of events appears to represent

a control confusion which further illustrates human engineering problems associated with
the feedwater station as previously noted.

By 100 minutes, the A loop RC pumps had been secured and a discussion was held of

going to natural circulation following loss of forced circulation. CRO C opened on EF-
VilA to feed up OTSG A at 112 minutes. The A OTSG reached 50% level on the operating

range at 125 minutes and CRO C continued to control OTSG A level and pressure via the

turbine bypass controller (now controlling atmospheric dump valves) and EF-Vil A through

the rest of the 150 minute period.
,

Primary System Control (73 to 150 minutes)

Following securing of the B loop RC pumps at 73 minutes, an RCS sample showing

700 ppm boron was received. Since make-up water from the 6WST was at a concentration

of over 1000 ppm, operators became concerned about possible alternate MU paths, boron

dilution, and NI indications. At 90 minutes a second sample showed 400-500 ppm boron

and the intermediate range NI's came on scale. These data caused concern about
shutdown margin and a possible restart. During this period, increased steam void
formation was taking place.

At about 30 minutes, SS A requested a computer print-out of RCS parameters and

PORV outlet temperatures. The PORV outlet temperature was 283 compared with 211

for the code safeties. These data clear 13 point to an open PORY but this was not realized

at the time. Either the operators were uncertain of the quantitative difference to expect

or the 233 was misread as 233. The latter interpretation is supported by interviews with

a plant engineer who stated that SS A interpreted the PORV temperature as having
dropped from the previous reading (285 ). RC pump alarms and flow fluctuations

!

continued to be noted due to the operating A loop RC pumps. The A loop pumps were

secured by CRO C at about 100 minutes as shown in Figure B-ll. Emergency boration |

was conducted by CRO D at 100 minutes and again at 102 minutes.

Emergency boration requires setting up boric acid volume at one end of panel 3 and

then moving to the other end to control pump operation. This layout is a violation of

standard human engineering practice as noted in Section 3.2. If the intent is to prevent
inadvertent addition of boron, this precaution should be incorporated in some manner
which permits more effective operator action when boration is required. ,

,

i
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Fellowing shutdown of the A loop RC pumps, NI's showcd incrcesing counts and hot
and cold leg temperatures diverged rapidly. At 105-110 minutes SS D and SS F arrived in

the CR and discussed the situation with the on-duty operators.

At about 137 minutes, PORV and code safety discharge temperatures were
requested by SS F. Based on PORV temperature of 228 versus code safety temperatures

of 190 and 194 , he suggested blocking the PORV. This action was carried out by SF C
at 138 minutes.

Following blocking the PORV, RB pressure decreased and RCS pressure rose
confirming PORV leakage as the major problem. Discussions were held concerning the

location of the bubble in the RCS and entry into the containment to vent the hot legs.
This option was lost at 144 minutes when the RB air sample gas monitor (HP-R-227)
increased and went off scale high. By 150 minutes, Th had gone off scale high (750 ). The
site emergency was declared shortly thereafter.

.
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TABLE B-1

TMI-2 PANEL DESIGNATIONS

e Inner Consoles
2 Computer console
3 Auxiliary systems console
4 Plant control console
5 Turbine control console
6ABC Electric control console

e Vertical P'anels
7 Fire detection panel
8 Coolant systems monitoring panel
9 Push-pull control panel
10 Plant equipment temperature recording panel
12 Radiation monitoring panel
13 Engineered safety features panel
14 Control rod drive panel
15 Containment isolation panel
16 Turbine supervisory panel
17 Turbine auxiliary monitoring panel
18 Station electric auxiliary monitoring panel
19 Vital power panel
19A 500 KV control panel
26 Diesel generator No. I panel
29 Diesel generator No. 2 panel

e Back Panels Located Outside Main Control Area
8A Reactor coolant drain tank panel
20 Nuclear instrumentation cabinet No. I
21 Nuclear instrumentation cabinet No. 2
25 HV&AC panel

1
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20 Dec:mber 1977 TOP l-2-610
!

!

DESIGN CHECKLIST l

I !

LABELS, MANUALS, MARKINGS :

Tcst Title Aff4 We u,o % e/ - 3

Test Project No. Date

Detailed Design Considerations YES NO N/A COMMENTS

1. Controls, displays and other items /of equipment are clearly marked
and labeled except in cases where
use is obvious to the operator. 'i

2. Labels are on or near the item /to be identified.
1

3. Labels do not cover any other / Labels located behind controls :

information and are not located
behind controls. They can be
seen easily by the operator and
are not obscured by the operator's
hand activating a control.

4. Labels qre located in the some /manner throughout the equipment
and system.

5. Labels are not covered by other
equipment and are located on !
the flattest, least cluttered
and cleanest surface available.

6. Labels are mounted so that they /
cannot be accidentally damaged
or removed.

7. Where instructions are lettered /
on hinged door, lettering is set
so that it can be read when the
door is open.

8. Labels are graduated in size. jGroup label characters are at
least 25% larger than those of
individual controls and displays.

YES = Adequate NO = Inadequate N/A = Not Applicable
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TOP l-2-610 20 Dec mber 1977

Detailed Design Considerations YES NO|N/A Comments

Control and display characters,
in turn, dre at least 25% larger
than those identifying control
positions.

9. Spacing between characters /is a minimum of one stroke;
between words is a minimum
of one character.

10. Abbreviations are capital letters, /periods being omitted except
when there is a possibility of
misinterpretaion.

I 1. Extended co'py (instructions) /is in lower case letters.

12. Label characteristics are deter- /
mined by illumination level
and color.

13. Labels are easily read at opera- /tional reading distances with
vibration / motion and lighting
levels taken into consideration.

14. Labels are sharp with high con- /
trast.

15. With illumination less than I /ft-C, white, white florescent,
or torch-lighted characters on
a dark background are used.

16. With illumination above i ft- / Some of each
C, black letters against a light
background are used.

l 17. For dark adcptation, letters .j

are visible and do not interfere v
with night vision.

18. When letters, etc., are viewed y
by means of television, they are
light against a dark background.

|

C-4
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_

Detailed Design Considerations YESl NO|N/A Comments

19. Labels on production equipment / Replaced by label maker labels
are as durable as the equipment.

20. Labels for prototype equipment /
are easily affixed, altered and
removed.

21. Markings and tags are as perma- /
nent as the equipment to which
applied and able to withstand
environmental and cleaning
conditions.

22. Labels are accessible and visible /
during maintenance.

23. Load capacity is marked on lift- /
ing equipment.

24. Roman numerals are not used, /
if possible.

25. Vertical labels are used only /
when the labels are not critical
for personal safety and perform-
ance, and space is limited.

26. Electrical receptacles are clearly /
marked with voltage, phase and
frequency characteristics.

27. Pipe, hose, and tube lines are /
clearly labeled as to contents,
pressure, temperature, and
hazards.

28. Warning placards are well illu- /
minated.

29. Warning notices are clear and /
direct. Characters are 25%
larger than any following in-
structions.

30. Placards are placed adjacent /
to hazards.

C-5

._____
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Detailed Design Considerations YES|NO N/A Comments

31. Circuit breakers are Icbeled /
and easily accessible.

32. Trade names and other irrelevant /
information do not appear on
labeling.

33. Labels are concise with a mini- /mum of repetitive information.

34. An obstract symbol is used only /
if meaningful.

Mimic leaves out a lot of35. Each assembly, component, and j
part is labeled with a visible controls
and meaningful nome, number,
and symbol.'

36. Printed information is directly /
useable with a minimum of de-
coding and interpolation.

37. Labels do not describe the engi- /
neering characteristics or nomen-
clature of the piece of equipment,
if at all possible.

38. Labels are etched, embossed, Y
or engraved into the component
or chassis.

C-6

. _ - _ _ - - _ .



. - _ _ _

20 Dectmber 1977 TOP l-2-510

DESIGN CHECKLIST
| 6

CONTROLS

Test Title /]41 4 W4 v /3 fAa4 I - 3
Test Project No. Date

Detailed Design Considerations YES NO N/A COMMENTS

1. Control relationship to its display / Displays of flow, press., etc.
is apparent. not related.to mimic

!

2. Functionally related controls / l

and displays are grouped together. )
3. Control groups, sequential opera- /

tions have left-to. ight order
of use or top-tohutom order
of use.

4. Controls in functional groups /
are locat.ed in accordance with
operational sequence and/or
function.

5. Lifting equipment controls are /
within easy reach with the load
visible.

6. Controls are located so that / I
they cannot be accidentally
moved.

!|
7. Groups with similar functions / I

are similar throughout the system.

8. Controls are marked to indicate /
in which direction to operate
the control.

9. Control / display groups used /
only for maintenance are not
located in prime operating space.

10. Controls used most often are /
located in the best position for
ease of reaching and grasping.

YES = Adequate NO = Inadequate N/A = Not Applicable

C 21
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Detailed Design Considerations YES NO N/A Comments

i1. Controls operated without visual /
reference are located in front
rather than to the side or behind
the operator.

12. Internally mounted controls /
are located away from dangerous
voltage.

13. Sensitive adjustments are located /
or guarded to prevent accidental
activation.

14. Controls used for same function y
on different types of equipment
cre of the same size and shape.

15. Rotary Control
DIMENSIONS:
Length /

min 1.0 inches (25mm)
max 4.0 inches (100mm)

Width j
max 1.0 inches (25mm)

Depth
!min 0.625 inches (16mm)

max 3.0 inches (75mm)
RESISTANCE /

min 1.0 inch-Ib (I 13 rrN-
m)
mux 6.0 inch-Ib (678mN-
m) /DISPLACEMENT

For facilitating performance
r,in 30 degrees
max 90 degrees j

SEPARATlON V

One Hand Random
min 1.0 inches (25 mm)
preferred 2.0 in. (50 mm)

Two-Hand Operation /
min 3.0 inches U5 mm)
preferred 5.0 in. (125 mm)

16. Key Operated Switch /DISPLACEMENT
min 80 degrees

!

:
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.

Detailed Design Considerations YES- NO N/A Comments

max 90 degrees
HEIGHT

min 0.5 inches (13mm)
max 3.0 inches (75mm)

RESISTANCE |
min I in/lb (113 mNm)
max 6 in/lb (678 mNm)

17. Discrete Thumbwheel Control /
DIMENSIONS:
Diameter

min 1.5 in. (38mm) !
max 2.5 in. (65 mm) :

Trough I

min 0.45 inches (I I mm)
Distance

max 0.75 inches (19 mm)
Width

min 0.1 inches (3 mm)
Depth

min 0.125 inches (3 mm)
max 0.5 inches (13 mm)

Separation
min 0.4 inches (10 mm)

RESISTANCE:
min 6 oz. (165 mN)
max 20 oz. (560 mN)

18. Continuous Adjustment Rotary /
knobs
DIMENSIONS:
Fingertip Grasp Height

min 0.5 inches (13 mm)
max 1.0 inches (25 mm)

Diameter
min 0.375 inches (10 mm)
max 4.0 inches (100 mm)

Thumb and Finger Encircled
Diameter

min 1.0 inches (25 mm)
max 3.0 inches (75mm)

Palm Grasp
Diameter

min 1.5 inches (38 mm)
max 3.0 inches (75 mm)

C-23
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Detailed Design Considerations YES NO N/A Comments

Length
min 3.0 inches (75 mm)

TORQUE:
Height

max 4.5 in-oz (32 mN-m)
Diameter

max 6.0 in-oz (42 mN-m)
SEPARATION:
One Hand Individually

min 1.0 inches (25 mm)
max 2.0 i,ches (50 mm)

Two Hands '.iimultaneously
min 2.0 inches (50 mm)
max 5.0 inches (125 mm)

19. Cranks /
DIMEN'slONS:
Handle
Diameter (rpm-dia)
none - 1.0 inches (25 mm)
I75 - 1.0 inches (25 mm)
275 - 0.5 inches (13 mm)
Length (rpm-length)
none - 3.75 inches (95 mm)
175 - 3.75 inches (95 mm)
275 - 1.5 inches (38 mm)
Radius (rpm-radius)
none - min 9.0 in. (230 mm)

max I6.0 in. (410 mm)
175 - min 5.0 in. (125 mm)

max 8.0 in. (200 mm)
275 - min 0.5 in. (13 mm)

max 4.5 in. (I 15 mm)
RESISTANCE: (rpm-resistance)
none - min 2.0 lb (9N)

max 50 lb. (220N) ,

175 - min 6.0 lb. (27N) '

max 15 lb (67N) l

275 - min 2.0 lb (9N) I

max 5 lb (22N)
SEPARATION: (rpm-separation) .I
none - min 3.0 inches (75mm)

'

I 75 - min 3.0 inches (75mm)
275 - min 3.0 inches (75mm)

7

s
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Detailed Design Considerations |YES| NOlN/A Comments

20. Handwheels !
DIMENSIONS:
Wheel Diameter
One Hand

min 2.0 inches (50 mm)
max 4.25 inches (110 mm)

Two Hands
min 7.0 inches (180 mm)
max 21.0 inches (530 mm)

Rim Diameter:
min 0.75 inches (19mm)
max 2.0 inches (50 mm)

RESISTANCE:
One Hand

min 5 lb. (22N)
max 30 lb. (133N)

Two Hands
min 5 lb (22 N)
max 50 lb. (220 N)

DISPLACEMENT:
Two Hands

max 120 deg.
SEPARATION:
Two Hands - Simultaneously

min 3.0 inches (75 mm)
max 5.0 inches (125 mm)

21. Pushbuttons (Finger or Hand /
Operated)
DIMENSIONS:
Diameter
Fingertio Coerotion

min 0.385 inenes (10 mm)
max 0.75 inches (19 mm)

Thumb or Heel of Hcnd Ooerotion
min 0.75 inches (19 mm)

RESISTANCE:
Finger Ooerotion

min 10 oz. (2.8N)
max 40 oz. (I l.ON)

Little Finger Coerotion
min 5 oz. (1.4N)
max 20 oz. (5.6N)

DISPLACEMENT:
Thumb or Finger Ooerotion

min 0.125 inches (3 mm)
max 1.5 inches (38 mm)

C-25
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20 Dec;mber 1977 TOP l-2-610

Detailed Design Considerations |YES NO N/A Comments

Numeric
min 3.5 oz. (lN)
max |4.0 oz. (4N)

Alphanumeric
min 0.9 oz. (250 mN)
max 5.3 oz. (I.5 N)

Dual Function
min 0.9 oz. (250 mN)
max 5.3 oz. (l.5N)

DISPLACEMENT:
Numeric

min 0.03 inches (0.8 mm)
max 0.19 inches 4.8 mm)

Alphanumeric
min 0.05 inches (1.3 mm)
max 0.25 inches (6.3 mm)

Dual' Function
min 0.03 inches (0.8 mm) i

max 0.19 inches (4.8 mm)
SEPARATION:
Between adiacent key tops

min 0.25 inches (6.4 mm)
preferred 0.25 in. (6.4 mm)

24. Toggie Switches /DIMENSIONS:
iArm Length (Bare fincer)

min 0.5 inches (13 mm)
max 2.0 inches (50 mm)

Arm Length (Gloved finger)
min 1.5 inches (38 mm)
max 2.0 inches (50 mm)

Control Tip
min 0.125 inches (3 mm)
max 1.0 inches (25 mm)

RESISTANCE:
j

Small Switch
min 10 oz. (2.8N)
max I6 oz. (4.5N)

Large Switch
min 10 oz. (2.8N) I

max 40 oz. (I IN)
DISPLACEMENT:
2 Position

min 30 deg
max 120 deg.

C-27
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Detailed Design Considerations YES| NO N/A Comments

3 Position
min 18 deg.
max 60 deg.
desired 25 deg.

SEPARATION:
Single Finger Operation

min 0.75 inches (19 mm)
optimum 2.0 in. (50 mm)

Single Finger Operation-lever
lock toqqle switch

min 1.0 inches (25 mm)
optimum 1.0 in. (50 mm)

Simultaneous Operation by Dif-
ferent Finger

min 0.625 inches (16 mm)
optimum 0.75 in. (19 mm)

25. Legend Switch /
DIMENSIONS:

min 0.75 inches (19 mm)
max 1.5 inches (38 mm)

DISPLACEMENT:
min 0.I25 inches (3 mm)
max 0.250 inches (6 mm)
positive position switch 3/16
in. (5 mm)

BARRIERS:
Barrier Width

min 0.I25 inches (3 mm)
max 0.250 inches (6 mm)

Barrier Deoth
min 0.88 inches (5 mm)
max 0.250 inches (6 mm)

RESISTANCE
min 10 oz (280 mN)
max 40 oz. (I IN)

26. Lever
DIMENSIONS: / ,

Diameter |

Finger Grasp
min 0.5 inches (13 mm) I

|max 3.0 inches (75 mm)
Hand Grasp

min 1.5 inches (38 mm)
max 3.0 inches (75 mm)

C-28
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TOP l-2-610 20 December 1977

Detailed Design Considerations YES NO N/A Comments

Ankle F lexion Only
max 10 lb. (45 N)

Total Leo Movement
min 10 lb. (45 N)
max I80 lb. (800 N)

SEPARATION:
One Foot Random

min 4.0 inches (100 mm)
preferred 6.0 in. (150 mm)

One Foot Sequential
min 2.0 inches (50 mm)
preferred 4.0 in. (100 mm)

.28. Adequate control response feed- /
back is provided.

29. Rotary valves open counterclock- /
wise.

30. Control movement conforms /
with corresponding related dis-
play.

31. Rotary controls turn to the right /
(clockwise) to increase, and
left (counterclockwise) to
decrecse.

32. Stops are provided at the begin- /
ning and end of the control
movement travel.

33. In right-hand operations, knobs /
ore placed below or to the right
of displays.

34. For left-hand operations knobs /
ore placed below or to the left
of displays.

35. Controls meant to have a limited /
degree of motion have adequate
mechanical stops.

36. Controls are labeled as to func- /
tion and method of operation
by means of arrows and appro-
priate leaends.

C-30
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Deiailed Design Considerations YES|NO N/A Comments

37. Selector switches have sufficient /
spring loading to keep from stop-
ping between detents.

38. Range of control action does /
not interfere with other controls.

39. Shape coded controls are visually /
and tactually identifiable.

40. Control color has high contrast /
with background.

41. Ambient light color determines j
useable control colors.

42. Switch legend is legible with /or without internal illumination.

43. Legend switch lamps are replace-
able from the front of the panel j
by hand and the legends or covers
are keyed to prevent the pcssibil-
ity of interchanging the legend
covers.

44. Controls are selected and dis- /
tributed so.that none of the
operator's limbs are overburdened.

45. Coding is uniform throughout /
the system.

46. Controls are useable in the time
required despite inadvertent !
operation protection (guards).

47. Controls are not adversely of- /fected by distortion, shock and
vibration.

48. Control motion is minimized, /not cycled through ON/OFF
unnecessarily.

49. Latches on levers do not cause /delay in operation.
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Detailed Design Considerations |YES NO N/A Comments

50. Minimum use made of horizontal /
or 3 position toggle switches.

51. Shape coded controls are free /
of sharp edges.

52. Critical controls are designed y
and located so that they are
not susceptible to being moved
accidentally.

53. If there is a possiblity of inad- y
vertent activation causing a
hazardous condition, controls
are recessed or shielded by a
physical barrier.

54. " Dead man" controls are used /
when operator inc@acity can
produce a critical condition.

55. The main power ON/OFF switch /
cuts all power to the complete
equipmen t.

56. Main Power switch is labeled. /

57. Failure of power steering does /
not incapacitate steering.

58. Resistance is built in so that
definite or sustained effort is
required for activation.

59. Controls are black or gray. /

60. Controls are labeled with basic /
information for proper identi-
fication, utilization, actuation,
or manipulation of the element.

61. Opercting instructions are pro- /
vided except where use is obvious,

i
| 62. Diagrams are used wherever /possible.!
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Detailed Design Considerations |YES NO|N/A Comments

63. Calibration instructions are /
placed as close to the calibrating
control as possible.,

64. Adjustment controls are easy /
to set and lock.

65. All controls have appropriate /
scales or indexing.

66. If red lighting is used, red is /
not used for coding. Use block
and yellow striping.

f

b
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Detailed Design Considerations YES NO N/A Comments
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DESIGN CHECKLIST
8

DISPLAYS

Test Title /)$14 Kt v 4 $4 a41 - 3
Test Project No. Date

Detailed Design Considerations YES NO N/A COMMENTS

1. Relationship between the display
and its associated controls is
unmistakable in terms of:

a) The proper control to use. /
b) Direction of movement of /the control.
c) Rate and limits cf movement. / ,

of the control. '

2. Controls are located adjacent /
to (either under or to right of)
associated displays.

l3. Functionally related units are / j
grouped together and are similar
from panel to panel.

4. Displays in groups are located /
from left-to-right and/or top- |
to-bottom order of use.

5. Displays used in system checkout /
are located so they can be ob-
served from one position.

|

6. All displays are arranged in the /
sequence in which they are
used.

7. Meters, dials, and instruments are / Makeup flow on panel 8
so sized / arranged that they can |

be read from the normal operat-
ing position.

YES = Adequcte NO = Inadequate N/A = Not Applicable
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Detailed Design Considerations YES NO N/A Comments

8. In standing positions, the most /
frequently used displays are
located approximately at the
eye level of the operator.

9. Frequently used displays are /
grouped together.

10. Displays are located where they /
can be read to the required degree
of accuracy.

I 1. If on separate panels, positions /of related controls and displays
correspond and the panels do
not face each other.

12. Control display groups for main-
tenance use only are not located
in prime operating space.

13. Display arrangement is consistent /
from one situation to another.

14. Unusual aids such as ladders, /
extra lighting, etc., are not
needed to read or gain access
to a display.

15. Display scales are limited to !only information needed to make
a decision or take action. All
needed information is presented.

16. Information is presented in such /
form that no interpretation or
decoding is necessary.

17. Information for different types /
of activities is not combined
unless the activities require
the some information.

18. Failure in the unit is clearly /
shown or the operator is other-
wise warned.

CM
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Detailed Design Considerations YES|NO|N/A Comments

19. Trademarks, company names, /
and other unnecessaiy informa-
tion are not on the panel face.

20. Job aids (graphic overlays) are /
provided when a plotter operator
is required to interpret grcphic
data.

21. On units having operator displays, /
maintenance displays are located
behind access doors on the opera-
tor's panel.

22. On units without operator panel, /
maintenance displays are located
on.one face accessible in normal
installation.

23. Viewing distance from the eye /
to the displays located close
to controls is 28 inches (710mm)
maximum and 13 inches (510mm)
minimum.

24. The display pointer extends to /
but does not obscure the index
mark width.

25. Display ::ointer is mounted as /
clow as possible to dial face
to eliminate parallax and shadows.

26. Counters and flags are mounted /
close to the panel surface.

27. CRT target visual angle exceeds /
2.0 minutes and 10 lines of reso-
tution; viewing distance is 16
inches (10 in. minimum).

28. Illumination is uniform. /
29. Multiple displays grouped together /will have brightness uniformity,

across the range of full"ON"
to full "OFF."

,
.
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Detailed Design Considerations YES NO N/A Comments

30. Thg dispicy face is not less than /
45 from the operator's normal
line of sight.

31. There is a high degree of contrast /
between the scale face and mark-
ings.

32. Frequently used displays are
grouped together and are placed !
in the optimal visual zone. Limits
are as follows:
Eye Rotation Alone
Horizontal Plane

35 maximum
15 optimum

Vertical Plane
Horizgntal Line of Sight

40 maximum
15 optimum

Normgl Line of Sight
20 maximum
15 optimum

H:-ed Rotation Alone
Horizgntal Plane

6Q maximum0 optimum
Vertical Plane
Horizontal Line of Sight

65 maximum
Normal Line of Sight

35 maximum
Head and Eye Rotation

'Horizgntal Plane
95 maximum
15 optimum

Vertical Plane
90 maximum
15 optimum

Normal Line of Sight
15 optimum

33. Clare does not interfere with
reccability of the display at Y
a location.|

|
|
|
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Detailed Design Considerations YES. NO N/A- Comments

34. Indicator lights show equipment /
response, not merely control
position; are used sparingly and
only show information needed
for effective system operation.

35. Luminance contrast exceeds /
50 %

36. Flashing lights have a flash rate /of 3 to 5 flashes per second;
in case of flasher failure, the
light illuminates and burns steadily.

37. Color coding is used where pos- /sible; unused scales are covered.

38. Indicators used at night are dim- /
moble (0.02-1.0 ft-L).

39. If faint signal detection is required /and ambient illumination is above
0.25 ft-C (2-7 lux) the CRT is
hooded, shielded, or recessed.

40. Printed motter is visible. If /
ombient illumination inadequate,
matter is illuminated by the
printer. Plotted matter is also

ireadily visible. |

41. Projection display rates for group /
viewing are as follows:

!

FACTOR:. I
.

viewing dist nce
R & of screen diagonal
OPTIMUM-

4 i
PREFERRED LIMITS ;

3-6 '

ACCEPTABLE LIMTS:
2-8

FACTOR:
Angle off centerline

,

OPTIMUM: l!
O

i

| C-43 |
|
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Detailed Design Considerations YES NO N/A Comments

PREFERRED LIMITS:
20

AC E,PTABLE LIMITS:

FACTOR:
Image luminance (no film in oper-
ating projector) (for still projec
tions higher values may be used)
OPTIMUM:

210 ft-L (34 cd/m )
PREFERRED LIMITS:

28-l4 ft-L (27-48 cd/m )
ACCEPTABLE LIMITS:

2
S-20 ft-L (17-69 cd/m )

FACTOR:
Luminance variation across
screen (ratio of maximum to
minimum luminance)
OPTIMUM:

1

PREFERRED LIMITS:
I.S

ACCEPTABLE LIMITS:
3.0

FACTOR:
Luminance variations es a func-
tion of viewing location (ratio
of maximum to minimum lumi-
nonce)
OPTIMUM:

1

PREFERRED LIMITS:
2.0

ACCEPTABLE LIMITS:
4.0

^ *ambient lightII bright part of irnage
OPTIMUM:

O

PREFERRED LIMITS:
0.002-0.01

.
ACCEPTABLE LIMITS:

| 0.1 max
l

|
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| Detailed Design Considerations YES| NO N/A Comments

For presentation not involving
gray scale or color (e.g., line

'

drawings, tables) 0.2 may be
used.

42. Supplemental viewing system /is provided for remote handling
situations.

43. LED are red only and not near /
red warning lights. Dimming
is compatible.

44. Critical warning lights are iso- /lated from other less important
lights for best effectiveness.

45. Internal instrurrent lighting /
is provided v6ere effective.

46. Indicator lights are immediately /
and unavoidably associated with
the proper control.

47. Legend lights are used in prefer- /
ence to simple instructor lights.

48. Indicator lights are capable of /
providing flashing red for emer-
gency or malfunction conditions.

49. The information displayed is /clear, specific, and useable.
it is not redundant or degraded
'by vibration. It is at a level
of accuracy required for the
operator's action or decision.

50. The provision of the display /presentation is consistent with
system precision.

51. The display indicator ceases /to move af ter the control move-
ment stops.

I
1

CAS .
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Detailed Design Considerations |YES NO|N/A Comments

52. Displays which cannot or may /not be watched continuously,
but need continuous monitoring,
have a suitable auditory or visual
warning backup.

53. Counter numbers change by
snap action, follow each other
not faster than 2 per second
if read consecutively, increase
with clockwise rotation of the
reset knob, and automatically
reset sequencing as well as
having a manual reset.

54. Material in printer is easily
/changed and indicates remaining

supply of printing materials.

55. Fallure of a display circuit is /immediately apparent.

i 56. Failure of the display circuit /
does not of fect display equipment.

57. Most important displays are j
placed in the optimum visual
zone.

58. A signal absence does not denote /
"go ahead," " ready," etc., only

l a power off condition.

59. Transilluminated, LED and incan- /.

descent displays conform to
the following color code, except
that training equipment colors
can be approximate:

a. Flashing red denotes only
emergency conditions which
require operator action with-
out undue delay to avert
personnel injury and/or equip-
ment damage.

C46-
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Detailed Design Considerations |YES|NO|N/A Comments
_

b. Red alerts an operator that
a system or any of its parts
is inoperative or that .c suc-
cessful mission is not possible

! unless corrective action is
! taken.

c. Yellow advises an operator
of a marginal condition or
cierts him to situations of
caution, recheck or unex-
pected delay.

d. Green indicates that moni-
tored equipment is in toler-
ance or that a state of readi-
ness exists.

e. White shows system conditions
that do not have "right" or
" wrong" implicatons such
as alternating functions
except that white is not used
in aircraft flight stations.

f. Blue is used for advisory
lights only, except that blue
is not used in aircraft flight
stations.

60. Flashing lights are used only /
to call the operator's attention
to a condition requiring action.

61. Legend lights signifying danger /
are larger than other legend
lights.

62. If operator is wearing earphones /during normal operations, audio
warning signals are directed
to both earphones and work area.

63. Audio signal action specifies /
the nature of the problem (main- j

'

tenance, emergency, hecith
hazard).

C-47
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.-

Detailed Design Considerations YES NO N/A Comments

64. Audio signals denoting emergen . /
cies are notably different from
routine signals.

6S. The following types of signals [ '

may not be used as warning
devices: i

a. Modulated or interrupted
tones that resemble navigo-

'
tion signals or coded radio '

transmissions.

b. Steady signals that resemble
hisses, static, or sporadic
radio signals.

c. Trains of impulses that resem-
ble electrical interference
whether regularly or irregularly
spaced in time.

d. Simple warbles which may
be confused with the type
made by two carriers when
one is being shifted in fre-
quency (beat-frequency-
oscillator effect).

e. Scrambled speech effects
that may be confused with
cross modulation signals
from adjacent channels.

f. Signals that resemble random
noise, periodic pulses, steady
or frequency modulated sim-
pie tones. or any other signalst

generated by standard counter-
measure devices (e.g., " bag-
pipes").

g. Signals similar to random
noise generated by air con-

|
ditioning or any other equip-

' ment.

C-48
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! Detailed Design Considerations YES NO N/A Comments

h. Signals that resemble sounds
likely to occur accidentally
under operational conditions.

66. The first 0.5 seconds of an
j audio signal is discriminable

from the first 0.5 second of
any other signal. The length
of the warning is a minimum
of I/2 second until corrective
action is taken.

67. The audio device and circuit /
design preclude false alarms.

68. The height to width ratio of / I
all labeling is acceptable for
fast and accurate reading.

69. Counters are horizontally posi- /
tioned.

70. The some numerical progression /
is used on all scales of combined
displays.

71. In sequential displays, the se- /quence progresses from left to
right.

72. Scale values and their indexes ./
are consistent in directions of Y

increase or decrease.

73. The display can be read quickly ,/
in the manner desired (quantita- Y

tive, qualitative, or check reading).

C-49
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Detailed Design Considerations YES NO N/A Comments

i
|

f

f
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l DESIGN CHECKLIST
10

WORK 5 PACE

Test Title /WG)feup (2/nel 3
Test Project No. Date _

Detailed Design Considerations YES NO N/A COMMENTS

1. Design and sizing insures accom- [
modation, compatibility, opera-
bility and maintainability by
at least 90 percent of the user
population (a range from the
5th percentile to the 95th per-
centile for single dimensions).

2. Cabinets, consoles, and work /
surfaces that require on operator
to stand or sit close to their
front surfaces contain a kick
space at the base at least 4
inches (100 mm) deep and 4
inches (100 mm) high to allow
for protective or specialized
apparel.

3. Panel Dimensions - seated - /
with vision over t@.
a) Seat height 18"(460 mm)

from floor

writing surface-25.5"(650
mm) above the floor

vertical dimension of panel-
22"(56 mm) above writing
surface

maximum console width -
44"(1.120 m)

b) Seat height 23"(580 mm)

writing surface - 32"(810
mm)

vertical dimension of panel
- 22" (560 mm)

YES = Adequate NO = Incdequate N/A = Not Applicable
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Detailed Design Considerations YES NO N/A Comments

maximum console width -
44" (l .120 m)

c) Seat height 28.5"(725 mm)

writing surface - 36"(910
mm)
vertical dimension of panel
22"(560 mm)

Mcximum console width -
44" (1.120 m)

4. Panel Dimensions - seated - /
without vision over top.

a) Seat height - 18"(460 mm)

writing surface 25.5"(650
mm)

vertical dimension of panel
26"(660 mm)

maximum console width 36"
(910 mm)

b) Seat height - 23"(580 mm)

writing surface - 32"(810
mm)

vertical dimension of panel
26" (660 mm)

maximum console width 36"
(910 mm)

c) Seat height - 28.5"(720 mm)

writing surface - 36"(910
mm)

vertical dimension of panel
26"(660 mm)

maxirnum console width -
36"(910 mm)

5. Panel Dimensions - seated or /
| standing with standing vision
| over top.

! seat height - 28.5"(720 mm)
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Detailed Design Considerations YES|NO|N/A Comments
_

writing surface - 36" (910 mm)

vertical dimension of panel 26"
(660 mm) ,

maximum console width 36"
(910 mm)

6. Panel Dimensions - standing with /
vision over top.

writing surface - 36"(910 mm)

vertical dimension of panels
26"(660 mm)

maximum console width - 44"
(l.120 m)

7. Panel Dimensions - standing /
(without vision over top).

writing surface - 36"(910 mm)

vertical dimension of panel -
36"(910 mm)

maximum console width - 36"
(910 mm)

8. Consoles have at least 4 feet /(1.220 m) of free floor space
in front whenever feasible.

9. The seated operator has free [
pedal access and use of foot
pedals.

10. Compartment design allows /
equipment sharing and good
communication.

I1. Workspace allows ease of weapon /handling, ciming, loading, firing,
and field stripping.

12. User is oriented to work site. /

!

| C-55
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Detailed Design Considerations |YES| NO|N/A Comments

13. Crane controls are easily reached /
and afford load visibility.

14. Display reading location is identi-
fled.

15. Equipment is designed and in- /
stalled with workspace require-
ments in mind.

!16. Armrests are at least 2 inches
(50 mm) wide and 8 inch n (200
mm) long.

!17. Knee and foot room should exceed
the following dimensions beneath
work surfaces:

|

| c) Height: 25 inches (640
mm)

b) Width: 20 inches (510
mm)

c) Cepth: 18 inches (460
mm)

18. Back and seat of chair have /
1" minimum padding.

19. Lateral work space is 30" wide /x 16" deep; writing space is 24"
wide x 16" deep.

20. Armrests do not interfere with /
! work, egress or emergency pro-
| cedures.

| 21. Vertical seat adjustments are [
15-21"(16-21" for male use

'

exclusively) in I inch maximum
increments.

22. The, seat backrest reclines 103- /I15 and supports the torso so
that the operator's eyes are
within 3" of the " eye-line."

_
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Detailed Design Ccnsiderations YES|NO N/A Comments

23. Rotating seats have 8 locking /positions minimum and suppori
250 lbs. The seat adjusts fore
and aft at least 4" minimum.

24. The operator does not have to !
lift self to adjust the sect.

25. Easy access is provided to and /
from a station.

26. Equipment racks requiring main- /
tenance have space available,
when feasible, as follows:

a) Minimum distance from the
front of the rack to the
opposite surface or obstacle
is 42 inches (1.070 m).

b) Minimum lateral workspace
for rocks having drawers:

1) With drawers weighing
less than 45 pounds (20.4
kg); 18 inches (460 mm)
on one side and 4 inches
(100 mm) on the other.

2) With drawers weighing
over 45 pounds (20.4 kg)
18 inches on each side.

27. Allowances are made for heavy /clothing and protective equipment.

28. A loader can comfortably sit [
in the closed hatch mode or
stand in the open hatch mode.

29. Workspace provides head, arm
and body clearance at any weapon

{position.

30. User space is not encroached /
upon by others.

1
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Detailed Design Considerations YES NO N/A Comments |

|

31. Reflection of instruments or /
console in windows or windshields
is avoided.

32. Right-left viewing angle for /
1a wrap-around console is 190

maximum.

33. The, forward field of view is /
180 minimum.

34. Minimum illumination levels /for different work areas and
types of work are as follows
in Footcandles (LUX):

Console surface 30 (325)

Dials 30 (325)

Emergency lighting 3 (30)

Gauges 30 (325)

Meters 30 (325)

Missiles:
Repair / Service 60 (640)
Storage areas 10 (I 10)
General inspection 30
(325)

Panels:
Front 30 (325)
Rear 10 (l10)

Passageways 10 (I 10)

Reading
Large print 10 (110)
News print 30 (325)
Pencil reports 50 (540)
Small type 50 (540)
Prolonged reading 50
(540)

Recording 50 (540)

, Repair work:
' General 30 (325)

Instrument 100 (1075)
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Detailed Design Considerations YESI NO N/A| Comments
_

35. Visors, etc., reduce external /
glare.

36. Transparent areas are free from /
color, distortion, etc.

37. Multireflections from multilayered I
windows are minimized. I

1

38. Windgereen angle of incidence /
is 60 maximum to undistorted
vision.

39. Windows or canopies have optimum /
unobstructed vision.

40. Instrument reflection is avoided. ! )

41. If possible there is a direct view / |
of work.

42. Distortion is avoided in windows. /
43. Door posts or wiper motors do /

not obscure vision.

44. Loader can see outside while /
operating in close hatch mode.

45. Provisions for auxiliary power /
and lighting are provided.

46. Seating is compatible with con- /
. sole.

47. Heating and air conditioning speci- [
fications for mobile detail work
areas - 50 F to 85 F. For perma-
nent details work areas - 65 F
to 85 F.

48. Air conditioning systems do [
not discharge cold air directly
on personnel.

49. Adequate ventilation is provided [by a minimum of 30 cubic ft.

C-59
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Detailed Design Considerations YES NO N/A Comments

per minute per man minimum.
Air is moved past the operator
at a velocity of not more than
100 feet (30 m) per minute -
65 feet (20 m) per minute if
possible.

50. The ef fective temperature within /enclosures for exjendeg periods
is at or below 85 F (29 C).

51 The acoustical environment /does not degrade system effec-
tiveness.

52. The average room sound absorp- [
tion coefficient is at least 0.20.

53. Facilities and equipment are /designed to control the trans-
mission of whole body vibration
to levels permitting safe opera-
tion and maintenance.

54. Test stands are part of the equip- /
men t.

55. Handles are provided on units /
which are removed or carried.

56. Vehicles have g minimum tem- /
perature of 68 F'(20 C)(unless
wearing cold regions clothing
and exposure less than 3 hours).

57. Fresh air is provided at a minimum /
of 20 cu. ft. (0.43 cu m)/ minute /
person; in a hot climate, air
flow rates should be between

! 150 and 200 cu. ft. (4.25 and
5.66 cu m) / min./ person.

58. Protective padding is used.

59. Mirrors are braced against vibra- [
| tion.

|
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Detailed Design Consideraticos YES NO N/A| Comments

60. Ventilation or other protective /,

' measures are provided within
limits.

61. Intakes for ventilation systems [cre located so as to minimize
the introduction of contaminated
air from exhaust pipes, etc.

|
62. Cars have seat belts.

63. Windshields and windows are [
shattemroof and do not distort
vision.

64. Hazard alerting devices are !
provided.

65. Illumination is adequate, glare /is reduced and ccpability for
dimming is provided.

65. Maintenance workspace is free /
of obstn>ctions which could cause
injury.

67. Equipment is guarded if tempera- [
ture exceeds 140 F (120 F if
handled).

C8. Exposed edges are rounded and /
have a .04" minimum radius.
Exposed corners are also rounded
and have a 0.5" minimum radius.

69. Guards are provided on moving
parts.

70. Radiation hazards are minimized.

71. Padding is non-abrasive and
non-toxic.

72. Exhausts are directed away from
compartments.

C-6 I
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Detailed Design Considerations YES| NO|N/A Comments

73. Adequate and suitable storage /
is provided for manuals, work-
sheets, etc.

74. Standees have work surfaces /
provided to support manuals,
etc.

75. Conspicuous placards are adjacent /to equipment which is hazardous
to the user.

76. Areas requiring special equipment /and/or clothing are specifically
identified.

77. Any stn>cture which con be /
chopped through in an emergency
is clearly marked, axes provided.

78. Emergency procedures are detailed. [
79. Instructions are kept simple.

80. Push-oct escape windows are /
marked.

81. Equipment is located so that /
awkward working positions are
unnecessary.

82. Sufficient space is provided [
to use test equipment and other
tools required during checkout.

83. Controls (switches, knobs, etc.) /
cre easily reached from the
working position.

84. Components are located so that /physical interference among
operators working on the same
areas is lessened.

85. The lines of sight to a display [
are not obscured by poor arrange-
ment of people or equipment.

|
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Detailed Design Considerations YES NO|N/A Comments

86. Traf fic flow between areas is [
efficient.

87. Auditory alerting and warning [
signals are loud enough to be
heard above environmental
noise.

88. Equipment is secured in order
to prevent shifting or overturning
accidentally.
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Detailed Design Cwsideratims YESINO N/A Comments
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DESIGN CHECKLIST
20

MEASURES

Test Title. N 4 W e v /> $4us I 3
__

f
'

Test Project No. Date
_

_

Detailed Design Considerations YES NO N/A COMMENTS
_

l. Displays are located so they /
can be read to the required
accuracy.

2. Display arrangement is consis-
tent from one application to
another.

3. Measuring marks on opaque
containers are placed inside.

4. Display viewing distance: 13- /
28".

S. Minimum number of measuring !
devices is used.

6. Canteen cup is useable as stand- [
ard or emergency measuring
device for field use.

7. Item container used for measuring
where possible.

8. Measurement marks raised.

9. Containers allow for full hand, /
finger, clearance when using open-
ing tool.

10. Reflections minimized.
.

I 1. Display precision, response is /
consistent with that of system.

12. Scales: linear, start at 0, use [whole numbers, 2 pointers max,
numerals oriented upright.

YES = Adequate NO = Inadequate N/A = Not Applicable
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Detailed Design Considerations YES NO|N/A Comments

[13. Field items are non-corrosive,
easily cleaned or disposed.

!14. Information limited to that neces-
sary to take action.

15. Information is directly useable.

!16. Specified measuring amounts are
consistent with measuring device.

17. Measures clearly detailed.

18. For group use: multiple of food [
components or general formula
for computation given.

.

!

I
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l
l

DESIGN CHECKLIST :

1

LABELS, MANUALS, MARKINGS

Tcst Title Tuvbiue Cou & l Spb Mal [
Test Project No. Date i

Detailed Design Considerations YES NO N/A COMMENTS

1. Controls, displays and other items / l.1 Operators add clarifying
of equipment are clearly marked info on turb. bypass valve !

and labeled except in cases where controllers A&B
use is obvious to the operator. l.2 Clarifying info added to

Elec/Hqd Gov. oil cooler
2. Labels are on or near the item / cont.

to be identified. l.3 Turbine EHC System
status, lines and ref. dis-
plays have extensive oper-3. Labels do not cover any other j

information and are not located ator supplied notation
behind controls. They con be 1.4 Turbine EHC system load
seen easily by the operator and rate display - operator
are not obscured by the operator's notation |
hand activating a control. j

!

4. Labels qre located in the same / 4.1 Tuming gear oil and seal
manner throughout the equipment backup pump control label
and system. above control

4.2 Tuming gear control label l

S. Labels are not covered by other / above control
equipment and are located on 5.1 Low E.H. fluid level lock-
the flattest, least cluttered out control obscures its
and cleanest surface available. own status indicators

6 Labels are mounted so that they /cannot be accidentally damaged
or removed.

7. Where instnactions are lettered /
on hinged door, lettering is setI

so that it con be read when the
door is open.

8. Labels are graduated in size. / 8.1 Turbine EHC system ID I

Group label characters are at same label as ind. compo-
.

least 25% larger than those of nents I

individual controls and displays. 8.2 Turbine supervisory indi-
cation system label

YES = Adequate NO = Inadequate N/A = Not Applicable

C-3
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Detailed Design Considerations YES NO N/A Comments

Control and display characters, 8.3 Turbine tube oil temp
in turn, are at least 25% larger cont.; E/H Gov. oil cooler
than those identifying control temp cont.; Gen. Hydrogen
positions. temp. cont.; and Exciter

Cold Air temp cont.-

9. Spacing between characters / display characteristics
is a minimum of one stroke; smaller than position

between words is a minimum identifiers
of one character. 9.1 Between word spacing

nearly always below min.
10. Abbreviations are capital letters, /'

periods being omitted except
when there is a possibility of
misinterpretaion.

I 1. Extended copy (instructions) / I 1.1 Turbine speed hold recom-
is in lower case letters. mendations in all caps

12. Label characteristics are deter- j
mined by illumination level
and color.

13.1 Turbine EHC system panel13. Labels are easily read at opera- /tional reading distances with lidar scales are too small
8vibration / motion and lighting

levels taken into consideration.

14. Labels are sharp with high con- /
trast.

15. With illumination less than I /ft-C, white, white florescent,
or torch-lighted characters on
a dark background are used.

16. With illumination above I ft- / 16.1 Except for backlight dis-
C, black letters against a light plays, this is never the
background are used. case

17. For dark adcotation, letters /
are visible and do not interfere
with night vision.

18. Wnen letters, etc., are viewed j,

' by means of television, they are V
light against a dark background.

I
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Detailed Design Considerations YES NO N/A| Comments

19. Labels on production equipment /
are as durable as the equipment.

20. Labels for prototype equipment /
are easily affixed, altered and
removed.

21. Markings and tags are as perma- [ 21.1 Operator notations indi-
nent as the equipment to which cated in 1.1-l.4 above
applied and able to withstand
environmental and cleaning
conditions.

22. Labels are accessible and visible /
during maintenance.

23. Load. capacity is marked on lift- /
ing equipment.

24. Roman numerals are not used, /
if possible.

25. Vertical labels are used only /
when the labels are not critical
for personal safety and perform-
ance, and space is limited.

26. Electrical receptacles are clearly /marked with voltage, phase and
frequency characteristics.

27. Pipe, hose, and tube lines are /
clearly labeled as to contents,
pressure, temperature, and
hazards.

28. Warning placards are well illu- !
minated.

29. Warning notices are clear and /
direct. Characters are 25%
!arger than any following in-
structions.

30. Placards are placed adjacent [
to hozords.

i
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'

iDetailed Design Considerations YES NO N/A Comments

31. Circuit breai<ers are labeled
and easily accessible.

32. Trade names and other irrelevant / 32.1 Bailey and G.E. controls
information do not appear on are so labeled
labeling.

33. Labels are concise with a mini- / 33.1 Turb. lube oil temp.; E/H
mum of repetitive information. gov. oil cooler temp.; Gen.

Hydrogen temp and Exciter
34. An abstract symbol is used only / cold air temp controls have

if meaningful. redundant labeling

35. Each assembly, component, and g
part is labeled with a visible
and meaningful name, number,
and symbol.'

36. Printed information is directly /
useable with a minimum of de-
coding and interpolation.

37. Labels do not describe the engi- /
neering characteristics or nomen-
clature of the piece of equipment,
if at all possible.

38. Labels are etched, embossed, [ 38.1 Except for operator noto-
or engraved into the component tions already cited
or chassis.

|

!

1
1

i
|

,

|
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DESIGN CHECKLIST
6

CONTROLS ~

Test Title Tv r $s~< C.u bo l Sqf M - [

Test Project No. Date

Detailed Design Considerations YES NO N/A COMMENTS

1. Control relationship to its display / l.1 Throttle volve controls and
is apparent. position indicators might

be better arranged
2. Functionally relo"d controls /

and displays are: grouped together.

3. Control groups, sequential opera- /tions have lef t-to-right order
of use or top-to-bottom order
of use.

4. Controls in functional groups /
are located in accordance with
operational sequence and/or
function.

,

,

5. Lifting equipment controls are' /
within easy reach with the load |

visible.
,

1

6. Controls are located so that / 6.1 Most controls con be
they cannot be accidentally engaged by accidental
moved. bumping

7. Groups with similar functions /are similar throughout the system.
I

8. Controls are marked to indicate / |

in which direction to operate
the control.

,

9. Control / display groups used /
only for maintenance are not
located in prime operating space.

10. Controls used most often are /located in the best position for
ease of reaching and grasping.

YES = Adequate NO = Inodequate N/A = Not Applicable
<
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Detailed Design Considerations YES NO N/A Comments

11. Controls operated without visual [
reference are located in front
rather than to the side or behind
the operator.

[12. Internally mounted controls
are located away from dangerous
voltage.

13. Sensitive adjustments are located /
or guarded to prevent accidental
activation.

14. Controls used for some function /
on different types of equipment
are of the same size and shape.

15.1 Controls ref. in 8.3 use15. Rotary Control j

DIMENSIONS: Y rotary knobs 1/2 in diam.
Length I" high

min 1.0 inches (25mm)
max 4.0 inches (100mm)

Width
max 1.0 inches (25mm)

Depth
min 0.625 inches (16mm)
max 3.0 inches (75mm)

RESISTANCE
min 1.0 inch-lb (l 13 rrN-
m)
max 6.0 inch-lb (678mN-
m)

DISPLACEMENT
For facilitating performance

min 30 degrees
max 90 degrees

SEPARATION
One Hand Random

min 1.0 inches (25 mm)
preferred 2.0 in. (50 mm)

Two-Hand Operation
min 3.0 inches (75 mm)
preferred 5.0 in. (125 mm)

16.1 Overspeed protection con-16. Key Operated Switch g troller uses _45' displace-DISPLACEMENT mentsmin 80 degrees

C-22
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Detailed Design Considerations YES NO N/A Comments

max 90 degrees )
HEIGHT

min 0.5 inches (13mm) 4

max 3.0 inches (75mm) i
RESISTANCE !

min I in/lb (113 mNm)
max 6 in/lb (678 mNm)

i
17. Discrete Thumbwheel Control / 17.1 Turbine EHC system low

1
DIMENSIONS: load limit MW; accelera- 1

Diameter tion rate RPM per min.;
'

min 1.5 in. (38mm) high load limit min.; load
max 2.5 in. (65 mm) rate MW per min. controls

Trough use 1" diam. thumb wheels ,

'

min 0.45 inches (l I mm) 17.2 Above thumbwheels use =
Distance .25" throughs j

max 0.75 inches (19 mm)
Width

min 0.1 inches (3 mm)
Depth

min 0.125 inches (3 mm)
max 0.5 inches (13 mm)

Separation
min 0.4 inches (10 mm)

RESISTANCE:
min 6 oz. (165 mN)
max 20 oz. (560 mN)

18. Continuous Adjustment Rotary )Knobs / i

DIMENSIONS:
Fingertip Crosp Height

min 0.5 inches (13 mm)
max 1.0 inches (25 mm)

Diameter
min 0.375 inches (10 mm)
max 4.0 inches (100 mm)

Thumb and Finger Encircled
Diameter i

min 1.0 inches (25 mm)
max 3.0 inches (75mm)

Palm Graso
Diameter

min 1.5 inches (38 mm)
max 3.0 inches (75 mm)
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Detailed Design Considerations YES NO N/A Comments

Length
min 3.0 inches (75 mm)

TORQUE:
Height

max 4.5 in-oz (32 mN-m)
Diameter

max 6.0 in-oz (42 mN-m)
SEPARATION:
One Hand Individually

min 1.0 inches (25 mm)
max 2.0 inches (50 mm)

Two Hands Simultaneously
min 2.0 inches (50 mm)
max 5.0 inches (125 mm)

19. Cranks /
DIMENSIONS:
Handle
Diameter (rpm-dia)
none - 1.0 inches (25 mm)
I75 - 1.0 inches (25 mm)
275 - 0.5 inches (13 mm)
Length (rpm-length)
none - 3.75 inches (95 mm)
I75 - 3.75 inches (95 mm)
275 - 1.5 inches (38 mm)
Radius (rpm-radius)
none - min 9.0 in. (230 mm)

max 16.0 in. (410 mm)
I75 - min 5.0 in. (125 mm)

max 8.0 in. (200 mm)
275 . min 0.5 in. (13 mm)

max 4.5 in. (I 15 mm)
RESISTANCE: (rpm-resistance)
none - min 2.0 lb (9N)

max 50 lb. (220N)
! 75 - min 6.0 lb. (27N)

max 15 lb (67N)
275 - min 2.0 lb (9N)

max 5 lb (22N)
SEPARATION: (rpm-separation)
none - min 3.0 inches (75mm)

. I 75 - min 3.0 inches (75mm)
| 275 - min 3.0 inches (75mm)

|
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Detailed Design Considerations YES NO N/A Comments

20. Handwheels /
DIMENSIONS:
Wheel Diameter
One Hand

min 2.0 inches (50 mm)
max 4.25 inches (I 10 mm)

Two Hands
min 7.0 inches (180 mm)
max 21.0 inches (530 mm)

Rim Diameter:
min 0.75 inches (19mm)
max 2.0 inches (50 mm)

RESISTANCE:
One Hand

min 5 lb. (22N)
max 30 lb. (133N)

Two Hands
min 5 lb (22 N)
max 50 lb. (220 N)

DISPLACEMENT.
Two Hands

max 120 deg.
SEPARATION:
Two Hands - Simultaneously i

min 3.0 inches (75 mm)
max 5.0 inches (125 mm)

21. Pushbuttons (Finger or Hand /Operated)
DIMENSIONS:
Diameter
Fingertip Ooerotion

min 0.385 inches (10 mm)
max 0.75 inches (19 mm)

Thumb or Heel of Hand Operation
min 0.75 inches (19 mm)

RESISTANCE:
Finger Ooerotion

min 10 oz. (2.8N)
max 40 oz. (11.0N)

Little Finger Operation
min 5 oz. (1.4N)
max 20 oz. (5.6N)

DISPLACEMENT:
I Thumb or Finger Ooeration

min 0.125 inches (3 mm)
max 1.5 inches (38 mm)
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,

Detailed Design Considerations YES| NO|N/A| Comments

SEPARATION: / 21.1 Never this great when two.
Single Finger Operation or more are used

min 0.5 inches (13 mm) together - usually = .l".
preferred 2.0 in. (50 mm)

Single Finger Sequential Operation
min 0.25 inches (6 mm)
preferred 1.00 in. (25 mm)

Operation by Several Fingers
min 0.5 inches (13 mm)
max 0.5 inches (13 mm)

22. Pushbuttons (Foot Operated) !
DIMENSIONS:
Diameter

min 0.50 inches (13 mm)
RESISTANCE:
Foot will not rest on control

min 4.0 lb. (18 N)
max 20.0 lb. (90 N)

Foot will rest on control
min 10.0 lb. (45N)
max 20 lb. (90N)

DISPLACEMENT:
Normal Boot Ooerotion

min 0.50 inches (13 mm)
max 2.5 inches (65 mm)

Heavy Boot Operation
min 1.0 inches (25 mm)
max 2.5 inches (65 mm)

Ankle Flexion Only
min 1.0 inches (25 mm)
max 2.5 inches (65 mm)

Total Leo Movement
min 1.0 inches (25 mm)
max 4.0 inches (100 mm)

! 23. Keyboards
/DIMENSIONS:

Diameter Scre-handed
min 0.385 inches (10 mm)
max 0.75 inches (19 mm)
preferred 0.5 in. (13 mm)

Cold Regicns mittens
min 0.75 inches (19 mm)
preferred 0.75 in. (19 mm)

RESISTANCE: '
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Detailed Design Considerations YES NO|N/A Comments

Numeric
min 3.5 oz. (IN)
max I4.0 oz. (4N)

Alphanumeric
min 0.9 oz. (250 mN)
max 5.3 oz. (1.5 N)

Dual Function
min 0.9 oz. (250 mN)
max 5.3 oz. (1.5N)

DISPLACEMENT:
Numeric

min 0.03 inches (0.8 mm)
max 0.19 inches 4.8 mm)

Alphanumeric
min 0.05 inches (l.3 mm)
max 0.25 inches (6.3 mm)

Dual Function
min 0.03 inches (0.8 mm)
max 0.19 inches (4.8 mm)

SEPARATION:
Between adiacent key tops

min 0.25 inches (6.4 mm)
preferred 0.25 in. (6.4 mm)

24. Toggle Switches [
DIMENSIONS:
Arm Length (Bare finger)

min 0.5 inches (13 mm)
max 2.0 inches (50 mm)

Arm Length (Gloved finger)
min 1.5 inches (38 mm)
max 2.0 inches (50 mm)

Control Tip
min 0.125 inches (3 mm)
max 1.0 inches (25 mm)

RESISTANCE:
Small Switch

min 10 oz. (2.8N)
max 16 oz. (4.5N)

Large Switch
min 10 oz. (2.8N)
max 40 oz. (l IN)

DISPLACEMENT:
2 Position

min 30 deg
max 120 deg.

: C-27
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Detailed Design Considerations YES NO N/A Comments

3 Position
min 18 deg.
max 60 deg.
desired 25 deg.

SEPARATION:
Single Finger Operation

min 0.75 inches (19 mm)
optimum 2.0 in. (50 mm)

Single Finger Operation-lever
lock toqqle switch

min 1.0 inches (25 mm)
optimum 1.0 in. (50 mm)

Simultaneous Operation by Dif-
ferent Finger

min 0.625 inches (16 mm)
optimum 0.75 in. (19 mm)

25. Legend Switch
DIMENSIONS:

min 0.75 inches (19 mm)
max 1.5 inches (38 mm)

DISPLACEMENT:
min 0.125 inches (3 mm)
max 0.250 inches (6 mm)
positive position switch 3/16
ir.. (5 mm)

BARRIERS:
Barrier Width

min 0.125 inches (3 mm)
max 0.250 inches (6 mm)

Barrier Depth
min 0.88 inches (5 mm)
max 0.250 inches (6 mm)

RESISTANCE
min 10 oz (280 mN)
max 40 oz. (I IN)

26. Lever j
DIMENSIONS: V
Diameter
Finger Grasp

min 0.5 inches (13 mm)
max 3.0 inches (75 mm)

Hand Crosp
min 1.5 inches (38 mm)
max 3.0 inches (75 mm)

C-28
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Detailed Design Considerations YES NO N/A Comments

RESISTANCE:
One Hand (d-l)

min 2 lb. (9N)
max 30 lb. (135N)

Two Hands
min 2 lb. (9N)
max 50 lb. (220N) !

One Hand (d-2) I

min 2 lb. (9N) |

max 20 lb. (90N)
Two Hands

min 2 lb. (9N)
max 30 lb. (l35N)

DISPLACEMENT:
Forward (d-l)

max 14.0 inches (360 mm)
Lateral (d-2)

max 38.0 inches (970 mm)
SEPARATlON:
One Hand Random

min 3.0 inches (75 mm)
preferred 5.0 in. (125 mm)

27. Pedals
DIMENSIONS:
Height

min 10 inches (25 mm)
Width

min 3.0 inches (75 mm)
DISPLACEMENT:
Normal Operation

min 0.5 inches (13 mm)
max 2.5 inches (65 mm)

Ankle Flexion
min 1.0 inches (25 mm)
max 2.5 inches (65 mm)

Total Leg Movement
min 1.0 inches (25 mm)
max 7.0 inches (180 mm)

RESISTANCE:
Foot Not Resting on Pedal

min 4 lb. (18 N)
max 20 lb. (90 N)

Foot Resting on Pedal
min 10 lb. (45 N)
max 20 lb. (90N)
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Detailed Design Considerations YES NO N/A Comments

Ankle Flexion Only
max 10 lb. (45 N)

Total Leg Movement
min 10 lb. (45 N)
max 180 lb. (800 N)

SEPARATION:
One Foot Random

min 4.0 inches (100 mm)
preferred 6.0 in. (150 mm)

One Foot Sequential
min 2.0 inches (50 mm)
preferred 4.0 in. (100 mm)

28. Adequate control response feed- /
back is provided.

29. Rotary valves open counterclock- !
wise.

30. Control movement conforms /
with corresponding related dis-
play.

31. Rotary controls turn to the right /(clockwise) to increase, and
left (counterclockwise) to
decrease.

32. Stops are provided at the begin- /
ning and end of the control
movement travel.

|
33. In right-hand operations, knobs

are placed below or to the right
of dispicys.

34. For left-hand operations knobs
are placed below or to the left,

I of displays.

35. Controls meant to have a limited [degree of motion have adequate
mechanical stops.

[36. Controls are labeled as to func-
| tion and method of operation
| by means of arrows and appro-

oriate leaends.
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Detailed Design Considerations |YES| NO|N/A| Comments

37. Selector switches have sufficient /
spring loading to keep from stop-
ping between detents.

|

38. Range of control action does /
not interfere with other controls.

39. Shape coded controls are visually /
and tactually identifiable. |

.

40. Control color has high contrast /
with background. I

1

41. Ambient light color determines / l

useable control colors.

42. Switch legend is legible with /or without internal illumination.

43. Legend switch lamps are replace- / 43.1 All pushbuttons on turbine '

able from the front of the panel EHC system panel (= 54)
by hand and the legends or covers are interchangeable
are keyed to prevent the possibil-
ity of interchanging the legend
covers.

44. Controls are selected and dis- /
tributed so that none of the
operator's limbs are overburdened.

45. Coding is uniform throughout /the system.

46. Cont ols are useable in the time /.requi' ed despite inadvertent
operation protection (guards).

47. Controls are not adversely of- [
fected by distortion, shock and
vibration.

48. Control motion is minimized, /
not cycled through ON/OFF
unnecessarily.

49. Latches on levers do not cause [
delay in operation.

,

i
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Detailed Design Considerations YES NO N/A Comments

50. Minimum use made of horizontal /
or 3 position toggle switches.

51. Shape coded controls are free /
of sharp edges.

52. Critical controls are designed /
and located so that they are
not susceptible to being moved
accidentally.

53. If there is a possiblity of inad-
vertent activation cousing a
hazardous condition, controls
are recessed or shielded by a
physical barrier.

54. " Dead man" controls are used /
when operator inc@acity con
produce a critical condition.

55. The main power ON/OFF switch /
cuts all power to the complete
equipment.

56. Main Power switch is labeled. /

57. Failure of power steering does /
not incmacitate steering.

58. Resistance is built in so that /
definite or sustained effort is
required for activation.

/59. Controls are black or gray.

60. Controls are labeled with basic /
information for proper identi-
fication, utilization, actuation,
or manipulation of the element.

61. Operating instructions are pro- /
vided except where use is obvious.

: 62. Diagrams are used wherever / 62.1 None used
' possible.
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Detailed Design Considerations YES NO N/A Comments

63. Calibration instructions are / ,

placed as close to the calibrating I

control as possible. I

64. Adjustment controls are easy |
to set and lock.

!65. All controls have appropriate
scales or indexing.

66. If red lighting is used, red is !
not used for coding. Use black
and yellow striping.

.
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Detailed Design Considerations YES NO N/A Comments
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DESIGN CHECKLIST
8

DISPLAYS

Test Title 6vv him e Cm h.I Sq a h m - S'

Test Project No. Date
'

Detailed Design Considerations YES NO N/A COMMENTS

1. Relationship between the display l.1 Tracking meter; throttle
and its associated controls is valve position; governor
unmistakable in terms of: valve position; gov. cont.;

and valve position limit

a) The proper control to use. / displays on turbine EHC
b) Direction of movement of / system panel indicator 0 to

the control. 100% - they do not indi-
c) Rate and limits of movement / cote open or closed

of the control.

2. Controls are located adjacent /
to (either under or to right of)
associated displays.

3. Functionally related units are /
grouped together and are similar
f rom panel to panel.

4. Displays in groups are located /
from left-to-right and/or top-
to-bottom order of use.

5. Displays used in system checkout /
cre located so they can be ob-
served from one position.

6. All displays are arranged in the /
sequence in which they are
used.

7. Meters, dials, and instruments are /so sized / arranged that they con
be read from the normal operat-
ing position.

YES = Adequate ' NO = Inadequate N/A = Not Applicable
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Detailed Design Considerations YES NO N/Al Comments

8. In standing positions, the most /
frequently used displays are
located cpproximately nt the
eye level of the operator.

9. Frequently used displays are /
grouped together.

10. Displays are located where they /
con be read to the required degree
of occuracy.

I 1. If on separate panels, positions /
of related controls and displays
correspond and the panels do
not face each other.

12. Control display groups for main- /
tenance use only are not located '

in prime operating space.

13. Display arrangement is consistent /
from one situation to another.

14. Unusual aids such as ladders, Y
extra lighting, etc., are not
needed to read or gain access
to a display.

15. Display scales are limited to /only information needed to make
a decision or take action. All
needed information is presented.

16. Information is presented in such /
form that no interpretation or
decoding is necessary.

17. Information for different types /of activities is not combined
unless the activities require
the same information.

18. Failure in the unit is clearly [ No indication of failed * unit
shown or the operator is other. shown
wise warned.

;
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i

Detailed Design Considerations YES NO N/A Comments
1

19. Trademarks, company names, / Company names and trade-
and other unnecessary informa- marks all over unit
tion are not on the panel face.

20. Job aids (graphic overlays) are
provided when a plotter operator /
is required to interpret gr@ hic
data.

21. On units having operator displays, / Vaive test is right out in open
maintenance displays are located
behind access doors on the opera-
tor's panel.

22. On units without operator panel, g/
maintenance displays are located
on one face accessible in normal
installation.

23. Viewing distance from the eye / Viewing distance to display =
to the displays located close 40 inches
to controls is 28 inches (710mm)
maximum and 13 inches (510mm)
minimum.

24. The display pointer extends to /
but does not obscure the index
mark width.

25. Display pointer is mounted as /close as possible to dial face
to eliminate parallax and shadows.

26. Counters and flags are mounted /
close to the panel surface.

27. CRT target visual angle exceeds /2.0 minutes and 10 lines of reso-
lution; viewing distance is 16
inches (10 in. minimum).

28. Illumination is uniform. /
29. Multiple dispicys grouped together j

will have brightness uniformity V
across the range of full "ON"
to full "OFF."
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Detailed Design Considerations YES NO N/A Comments

30. Thg display face is not less than !
45 from the operator's normal
line of sight.

31. There is a high degree of contrast /
between the scale face and mark-
ings.

32. Frequently used displays are g/
grouped together and are placed
in the optimal visual zone. Limits
are as follows:
Eye Rotation Alone
Horizontal Plane

35 maximum
15 optimum

Vertical Plane
Horizgntal Line of Sight

40 maximum
15 optimum

Normgl Line of Sight
20 maximum
15 optimum

Head Rotation Alone
Horizgntal Plane

60 maximum
0 optimum

Vertical Plane
Horizontal Line of Sight

65 maximum
Normal Line of Sight

35 maximum
Head and Eye Rotation
'Horizqntal Plane

95'' maximum
15 optimum

Vertical Plane ,

90 maximum
15 optimum

Normal Line of Sight
15 optimum

33. Clare does not interfere with Glare is evident on Governor
read 6bility of the display at / and Throttle Valve Position
a location. Indicators

' C42
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Detailed Design Considerations YES| NO|N/A Comments

34. Indicator lights show equipment / 34.1 Are used appropriately
response, not merely control
position; cre used sparingly and
only show information needed
for ef fective system operation.

35. Luminance contrast exceeds
50%.

36. Flashing lights have a flash rate g/
of 3 to 5 flashes per second;
in case of flasher failure, the
light illuminates and burns steadily.

37. Color coding is used where pos- / 37.1 Operating limits could be
sible; unused scales are covered. indicated to advantage -

38. Indicators used at night are dim- /
moble (0.02-l.0 ft-L).

39. If faint signal detection is required /
and ambient illumination is above
0.25 ft-C (2-7 lux) the CRT is
hooded, shielded, or recessed.

40. Printed matter is visible. If /
ambient illumination inadequate,
matter is illuminated by the
printer. Plotted matter is also
readily visible.

41. Projection display rates for group
viewing are as follows:

,

FACTOR:. .

viewing distanceRatio of screen diagonal
OPTIMUM:

4
PREFERRED LIMITS:

3-6
ACCEPTABLE LIMTS:

2-8

FACTOR:
Angle off centerline
OPTIMUM:

0
_
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Detailed Design Considerations YES NO N/A Comments

PREFERRED LIMITS:
20

ACCEPTABLE LIMITS:
30

FACTOR:
Image luminance (no film in oper-
ating projector) (for still projec-
tions higher values may be used)
OPTIMUM:

210 ft-L (34 cd/m )
PREFERRED LIMITS:

28-l4 ft-L (27-48 cd/m )
ACCEPTABLE LIMITS:

2
S-20 ft-L (17-69 cd/m )

FACTOR:
Luminance variation across
screen (ratio of maximum to
minimum luminance)
OPTIMUM:

1

PREFERRED LIMITS:
I.S

ACCEPTABLE LIMITS:
3.0

FACTOR:
Luminance variations as a fune-
tion of viewing location (ratio
of maximum to minimum lumi-
nonce)
OPTIMUM:

1

PREFERRED LIMITS:
2.0

ACCEPTABLE LIMITS:
4.0

FACTOR: mbient lightRatio of bright part of image
OPTIMUM:

0
PREFERRED LIMITS:

0.002-0.0 |
ACCEPTABLE LIMITS:

0.1 max

.
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Detailed Design Considerations YES NO N/A Comments
__

For presentation not involving
gray scale or color (e.g., line
drawings, tables) 0.2 may be
used.

42. Supplemental viewing system /is provided for remote handling
situations.

43. LED are red only and not near /
red warning lights. Dimming
is compatible.

44. Critical warning lights are iso- [lated from other less important
lights for best effectiveness.

45. Internal instmment lighting /
is provided where effective.

46. Indicator lights are immediately /and unavoidably associated with
the proper control.

47. Legend lights are used in prefer- ! 47.1 Both are used
ence to simple instmetor lights.

48. Indicator lights are ccpable of [
providing flashing red for emer-
gency or malfunction conditions.

49. The information displayed is /clear, specific, and useable.
.It is not redundant or degraded
by vibration. It is at a level
of accuracy required for the
operator's action or decision.

50. The provision of the display /presentation is consistent with
system precision.

51. The display indicator ceases ./
to move after the control move- V
ment stops.

1

C-45



TOP l-2-610 20 Dec mber 1977
l
1

1

Detailed Design Considerations YES NO|N/A Comments

52. Displays which cannot or may / 52.1 Auditory and sup. visual
not be watched continuously, alarm system could be bet-
but need continuous monitoring, ter
have a suitable auditory or visual
warning backup.

53. C viter numbers change by /
sr J cction, follow each other
not faster than 2 per second
if read consecutively, increase
with clockwise rotation of the
reset knob, and automatically
reset sequencing as well as
having a manual reset.

54. Material in printer is easily V
changed and indicates remaining
supply of printing materials.

|| 55. Failure of a display circuit is
immediately apparent.

56. Failure of the display circuit / 56.1 Normal condition may be
does not offect dispicy equipment. with all indicator lights out

57. Most important displays are /placed in the optimum visual
Zone.

58. A signal obsence does not denote / 58.1 See 56.1
"go ahead," " ready," etc., only
a power off condition.

59. Transilluminated, LED and incan- /.

descent displays conform to
the following color code, excyt
that training equipment colors
can be approximate:

a. Flashing red denotes only
[ emergency conditions which
! require operator action with-
! out undue delay to avert

personnel injury and/or equip-
ment damage.
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Detailed Design Considerations YE5| NO N/A| Comments

b. Red clerts an operator that [ 59.1 b. red indicates operating
a system or any of its parts or engaged
is inoperative or that .c suc-
cessful mission is not possible
unless corrective action is
taken.

c. Yellow advises an operator /
of a marginal condition or
alerts him to situations of
caution, recheck or unex-
pected delay.

d. Green indicates that moni- / 59.2 d. Green indicator absence
tored equipment is in toler- of power or not active
once or that a state of readi-
ness exists.

e. White shows system conditions / 59.3 e. White indicates on
that do not have "right" or
" wrong" implicatons such
as citernating functions
except that white is not used
in aircraft flight stations.

f. Blue is used for advisory /lights only, except that blue
is not used in aircraft flight
stations.

60. Flashing lights are used only /
to call the operator's attention

i
to a condition requiring action.

61. Legend lights signifying danger /
are larger than other legend
lights.

62. If operator is wearing earphones !
during normal operations, audio
warning signals are directed
to both earphones and work area.

63. Audio signal action specifies
the nature of the problem (main-
tenance, emergency, health
hazard).

C-47

_ _ - _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _



TOP l-2-510 20 December 1977 ;

Detailed Design Considerations YES NO N/A Comments

64. Audio signals denoting ergen-
cies are notably different from
routine signals.

65. The following types of signals !
may not be used as warning
devices:

a. Modulated or interrupted
tones that resemble naviga-
tion signals or coded radio
transmissions.

b. Steady signals that resemble
hisses, static, or sporadic
radio signals.

c. Trains of impulses that resem-
ble electrical interference
whether regularly or irregularly
spaced in time.

d. Simple warbles which may
be confused with the type
made by two carriers when
one is being shifted in fre-
quency (beat-frequency-
oscillator effect).

e. Scrambled speech effects
that may be confused with
cross modulation signals
from adjacent channels.

f. Signals that resemble random
noise, periodic pulses, steady
or frequency modulated sim-
pie tones. or any other signals
generated by standard counter-
measure devices (e.g., " bag-
pipes").

g. Signals similar to random
noise generated by air con-
ditioning or any other equip-
ment.
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Detailed Design Considerations YES| NO N/A Comments
_

h. Signals that resemble sounds
;

likely to occur accidentally
under operational conditions.

66. The first 0.5 seconds of an [ 66.1 All are same
audio signal is discriminable
from the first 0.5 second of
any other signal. The length
of the warning is a minimum
of I/2 second until corrective
action is taken.

67. The audio device and circuit !
design preclude false alarms.

68. The height to width ratio of /
all labeling is acceptable for
fast and accurate reading.

69. Counters are horizontally posi- /
-

tioned.

70. The same numerical progression [
is used on all scales of combined
displays.

71. In sequential displays, the se- g/
quence progresses from left to
right.

72. Scale values and their indexes /are consistent in directions of
increase or decrease.

73. The display can be read quickly [
in the manner desired (quantita-
tive, qualitative, or check reading).

|

|

|

I
.
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1

i

!

!

|

l

|
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DESIGN CHECKLIST
10

WORKSPACE

Test Title Turkeu.c C.,~ 4 I S y .c / w - [

Test Project No. Date

Detailed Design Considerations YES NO N/A COMMENTS

1. Design and sizing insures accom-
modation, compatibility, opera- !
bility and maintainability by
at least 90 percent of the user
population (a range from the
5th percentile to the 95th per-
centlie for single dimensions).

2. Cabinets, consoles, and work /surfaces that require an operator
to stand or sit close to their
front surfaces contain a kick
space at the base at least 4
inches (100 mm) deep and 4
inches (100 mm) high to allow
for protective or specialized
apparel.

3. Panel Dimensions - seated - / l
with vision over t@.
c) Seat height 18"(460 mm)

from floor

writing surfoce-25.5"(650
| mm) above the floor

! vertical dimension of panel-
' 22"(56 mm) above writing

surface

maximum console width -
44" (1.120 m)

b) Seat height 23"(580 mm),

writing surface - 32"(810
mm)

vertical dimension of panel
| - 22" (560 mm)

.

YES = Adequate NO = Inadequate N/A = Not Applicable
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Detailed Design Considerations YES NO N/A Comments

maximum console width -
44" (1.120 m)

c) Seat height 28.5"(725 mm)

writing surface - 36"(910
mm)
vertical dimension of panel
22"(560 mm)

Maximum console width -
44" (1.120 m)

4. Panel Dimensions - seated -
without vision over top.

a) Seat height - 18"(460 mm)

writing surface 25.5"(650
mm)

vertical dimension of panel
26"(660 mm)

maximum console width 36"
(910 mm)

b) Seat height - 23"(580 mm)

writing surface - 32"(810
mm)

vertical dimension of panel
26"(660 mm)

maximum console width 36"
(910 mm)

c) Seat height - 28.5"(720 mm)

writing surface - 36"(910
mm)

vertical dimension of panel
26"(660 mm)

maximum console width -
36"(910 mm)

5. Panel Dimensions - seated or
standing with standing vision
over icp.

seat height - 28.5"(720 mm)
|

l
!
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Detailed Design Considerations YES|NO|N/A Comments

writing surface - 36"(910 mm)

vertical dimension of panel 26" /
(660 mm)

!maximum console width 36" 5.1 46" wide
(910 mm)

6. Panel Dimensions - standing with 6.1 46" wide
vision over top.

writing surface - 36"(910 mm)

vertical dimension of panels /
26"(660 mm)

maximum console width - 44"
(1.120 m)

7. Panel Dimensions - standing
(without vision over top).

writing surface - 36"(910 mm)

vertical dimension of panel -
36"(910 mm)

maximum console width - 36"
(910 mm)

8. Consoles have at least 4 feet [(1.220 m) of free floor space
in front whenever feasible.

9. The seated operator has free /
pedal access and use of foot
pedals.

10. Compartment design allows /
equipment sharing and good
communication.

| |l. Workspace allows ease of weapon [
( handling, aiming, loading, firing,

and field stripping.'

,

12. User is oriented to work site.
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Detailed Design Considerations YES NO N/A Comments

13. Crane controls are easily reached
and afford load visibility.

14. Display reading location is identi- /
fled.

15. Equipment is designed and in- /
stalled with workspace require-
ments in mind.

16. Armrests are at least 2 inches [
(50 mm) wide and 8 inches (200
mm) long.

17. Knee and foot roorn r,hould exceed
the following dimensions beneath
work surfaces:

. a) Height: 25 inches (640
! mm)

( b) Width: 20 inches (510
mm)

c) Depth: 18 inches (460
mm)

18. Back and seat of chair have /
|" minimum padding.

19. Lateral work space is 30" wide /
x 16" deep; writing space is 24"
wide x 16" deep.

!20. Armrests do not interfere with
work, egress or emergency pro-,

! cedures.

21. Vertical seat adjustments are
| 15-21"(16-21" for male use

exclusively) in I inch maximum
increments.

22. The seat backrest reclines 103-
| 15 and supports the torso so
that the operator's eyes are
within 3" of the " eye-line."

-
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Detailed Design Considerations YES|NO N/Al Comments

23. Rotating seats have 8 locking /
positions minimum and support
250 lbs. The seat adjusts fore
and aft at least 4" minimum.

24. The operator does not have to '[
lift self to adjust the seat.

25. Easy access is provided to and
from a station.

26. Equipment racks requiring main- /
tenance have space available,
when feasible, as follows:

a) Minimum distance from the
front of the rack to the
opposite surface or obstacle
is 42 inches (1.070 m).

b) Minimum lateral workspace
for rocks having drawers:

1) With drawers weighing
less than 45 pounds (20.4
kg); 18 inches (460 mm)
on one side and 4 inches
(100 mm) on the other.

2) With drawers weighing
over 45 pounds (20.4 kg)
18 inches on each side.

27. Allowances are made for heavy [. clothing and protective equipment.

28. A loader can comfortably sit [in the closed hatch mode or
stand in the cpen hatch mode.

29. Workspace provides head, arm [and body clearance at any weapon
position.

30. User space is not encroached /upon by others. V <

h
,
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Detailed Design Considerations YES NO N/A Comments

!31. Reflection of instruments or
console in windows or windshields
is avoided.

32. Right-left viewing angle for
a wrm-around console is 190
maximum.

33. Th forward field of view is
180 minimum.

[34. Minimum illumination levels
for different work areas and
types of work are as follows
in Footcandles (LUX):

Console surface 30 (325)

Dials 30 (325)

Emergency lighting 3 (30)

Gauges 30 (325)

Meters 30 (325)

Missiles:
Repair / Service 60 (640)
Storage areas 10 (110)
General inspection 30
(325)

Panels:
Front 30 (325)
Rear 10 (l10)

Passageways 10 (I 10)

Reading
Large print 10 (110)
News print 30 (325)
Pencil reports 50 (540)
Small type 50 (540)
Prolonged reading 50
(540)

Recording 50 (540)

Repair work:
7

: General 30 (325)
| Instrument 100 (1075)
!

I

_

.
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Detailed Design Considerations YESINO N/A Comments

35. Visors, etc., reduce external !
glare.

36. Transparent areas are free from /
color, distortion, etc.

37. Multireflections from multilayered !
windows are minimized.

38. Windgereen angle of incidence /
is 60 maximum to undistorted
vision.

39. Windows or canopies have optimum
unobstn>cted vision.

/ 40.1 Linear scale gages produce40. Instrument reflection is avoided.

41. If possible there is a direct view !
of work.

42. Distortion is avoided in windows.

!43. Door posts or wiper motors do
not obscure vision.

44. Loader can see outside while
operating in close hatch mode.

45. Provisions for auxiliary power [
and lighting are provided.

/46. Seating is compatible with con-
|. sole.

47. Heating and air conditioning speci- [
fications for mobile detail work 1

areas - 50 F to 85 F. For pprmo- |

nent details work areca - 65''F
to 85 F.

48. Air conditioning systems do
not discharge cold air directly
on personnel.

|

49. Adequate ventilation is provided [by a minimum of 30 cubic ft.

C-59
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Detailed Design Considerations |YES NO|N/A Comments

per minute per man minimum.
Air is moved past the operator
at a velocity of not more than

| 100 feet (30 m) per minute -
| 65 feet (20 m) per minute if

possible.

50. The effective temperature within ,f
enclosures for exjendeg periods v

is at or below 85 F (29 C).

51.1 Auditory clutter is present51. The acoustical environment _j
does not degrade system effec- y from competing sources
tiveness.

! 52. The average room sound absorp- ./
' tion coef ficient is at least 0.20. V

53. Facilities and equipment are
designed to control the trans- /
mission of whole body vibration
to levels permitting safe opera-
tion and maintenance.

54. Test stands are part of the equip- /
ment.

55. Handles are provided on units [
which are removed or carried.

,

56. Vehicles have minimum tem- /
perature of 68 F'(20 C)(unless
wearing cold regions clothing
and exposure less than 3 hours).

57. Fresh air is provided at a minimum [
| of 20 cu. ft. (0.43 cu m)/ minute /

person; in a hot climate, air
flow rates should be between

l 150 and 200 cu. ft. (4.25 and
5.66 cu m) / min./ person.

58. Protective padding is used.

59. Mirrors are braced against vibra- [
tion.
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Detailed Design Considerations YES|NO N/AI Comments
1

60. Ventilation or oter protective /
measures are provided within
limits.

6't. Intakes for ventilation systems
are located so as to minimize
the introduction of contaminated
air from exhaust pipes, etc.

62. Cars have seat belts. !
63. Windshields and windows are /

shatterproof and do not distort
vision.

64. Hazard alerting devices are
provided.

65. lliumination is adequate, glare [ 65.1 With exceptions already
.is reduced and capability for noted
dimming is provided.

66. Maintenance workspace is free
of obstructions which could cause
injury.

|67. Equipment is guarded if tempera-
ture exceeds 140 F (120 F if
handled).

68. Exposed edges are rounded and /
have a .04" minimum radius.
Exposed corners are also rounded
and have a 0.5" minimum radius.

69. Guards are provided on moving
parts.

!70. Radiation hczards are minimized.

71. Padding is non-obrasive and
non-toxic.

72. Exhausts are directed away from
compartments.

i
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Detailed Design Considerations YES NO N/A Comments

73. Adequate and suitable storage [
is provided for manuals, work-
sheets, etc.

74. Standees have work surfaces ! l

provided to support manuals, ;

etc.

75. Conspicuous placards are adjacent /
to equipment which is hazardous
to the user.

76, Areas requiring special equipment /
and/or clothing are specifically
identified.

77. Any structure which con be /chopped through in an emergency
is clearly marked, axes provided.

78. Emergency procedures are detailed. /
79. Instructions are kept simple.

80. Push-out escape windows are
marked.

81. Equipment is located so that /awkward working positions are
unnecessary.

82. Sufficient space is provided /
to use test equipment and other
tools required during checkout.

83. Controls (switches, knobs, etc.) /
are easily reached from the
working position.

.

84. Components are located so that [
physical interference among

|
operators working on the some

| oreas is lessened.
. -

85. The lines of sight to a display [are not obscured by poor arrange-
ment of people or equipment.
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Detailed Design Considerations YES NO| N/A Comments

86. Troffic flow between areas is
efficient.

,

87. Auditory alerting and warning /signals are loud enough to be
heard above environmental
noise.

88. Equipment is secured in order /
to prevent shifting or overturning
occidentally.

J

l

|
|

C-63



TOP l-2-610 20 December 1977

Detailed Design Considerations YES NO N/A Comments

I

;

1
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DESIGN CHECKLIST
20

MEASURES

Test Title. Tov fron.g c. dol Jysk {

Test Project No. Date

Detailed Design Considerations YES NO N/A COMMENTS

!1. Displays are located so they
can be read to the required
accuracy.

2. Display arrcngement is consis-
tent from one application to
another.

3. Measuring marks on opaque / |

containers are piaced inside.

! 4.1 As great as 40"4. Display viewing distance: 13-
28".

S. Minimum number of measuring
devices is used.

!6. Conteen cup is useable as stand-
ard or emergency measuring
device for field use.

7. Item container used for measuring ;

where possible. |

!8. Measurement marks raised.
!

9. Containers allow for full hand, / i
finger, clearance when using open-
ing tool.

|
10. Reflections minimized. 10.1 Already noted

i 1. Display precision, response is [
,

censistent with that of system. i

12. Scales: linear, start at 0, use /
whole numbers, 2 pointers max, t/
numerals oriented upright.

YES = Adequate NO = Inadequate N/A = Not Applicable
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Detailed Design Considerations YES NO N/A Comments

13. Field items are non-corrosive, /
easily cleaned or disposed.

14. Information limited to that neces- [
sary to take action.

IS. Information is directly useable.

I6. Specified measuring amounts are /
consistent with measuring device.

|
17. Measures clearly detailed. 17.1 See earlier ref. to % open

closed linear scales
18. For group use: multiple of food /

components or general formula
for computation given.

|

t
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DESIGN CHECKLIST
I

LABELS, MANUALS, MARKINGS

Test Title S ecw dq S y SM MA4/ Y
Test Project No. Date

Detailed Design Considerations YES NO N/A COMMENTS ,

,

I. Controls, displays and other items / . Upper RT -2 knobs and
of equipment are clearly marked lites -probablf latching sys.-
and labeled except in cases where no labels at all!

~

use is obvious to the operator. . Labeling generally poor -|

scribed letters not readily read-
#2. Labels are on or near the item / able - too much info.

to be identified. j". 2 transmation;4 tow totalizers - |

no label i

. Latching sys. - labels hidden by |3. Labels do not cover any other
information and are not located [ control. Labels above and
behind controls. They can be below - not always consistent -
seen easily by the operator and different designations
are not obscured by the operator's . Numerous labels added. Bailey
hand activating a control. controls -labels above.

Meters - above. Pumpspeed -/ below4. Labels qre located in the same
manner throughout the equipment
and system.

5. Labels are not covered by other / g'I ,equipment and are located on
the flattest, least cluttered
and cleanest surface available.

6. Labels are mounted so that they _f
cannot be accidentally damaged V Lu o bv
or removed.

7. Where instructions are lettered y
on hinged door, lettering is set v
so that it can be read when the
door is open.

8. Labels are graduated in size. / No groups
Group label characters are at
least 25% larger than those of
individual controls and displays.

YES = Adequate NO Inadequate N/A = Not Applicable
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Detailed Design Considerations YES NO|N/A Comments
1

Control and display characters,
in turn, are at least 25% larger
than those identifying control
positions.

9. Spacing between characters /
is a minimum of one stroke;
between words is a minimum
of one character.

10. Abbreviations are capital letters, [
periods being omitted except
when there is a possibility of
misinterpretaion.

I 1. Extended copy (instructions) [ Caution placard - white on
is in lower' case letters. red - for discharge to condenser

12. Label characteristics are deter- /
mined by illumination level
and color.

13. Labels are easily read at opera- / Letters worn - poor; contrast -
tional reading distances with glare
vibration / motion and. lighting
levels taken into consideration.

14. Labels are sharp with high con- / Poor contrast - some with none
trast. at all, letters on labels too thin

15. With illumination less than i /ft-C, white, white florescent,
or torch-lighted characters on
a dark background are used.

16. With illumination above I ft- [ White (or silver) on black
C, black letters against a light
background are used.

17. For dark adaptation, letters /are visible and do not interfere
with night vision.

18. When letters, etc., are viewed /by means of television, they are
light against a dark background.
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Detailed Design Considerations YES| NO|N/A Comments

19. Labels on production equipment y
are as durable as the equipment.

20. Labels for prototype equipment /
|are easily affixed, altered and

removed.

21. Markings and tags are as perma- / No consistent method of modi-
nent as the equipment to which fying
cpplied and able to withstand
environmental and cleaning
conditions.

22. Labels are accessible and visible /
during maintenance.

23. Load capacity is marked on lift- /
ing equipment.

24. Roman numerals are not used, /
if possible.

25. Vertical labels are used only / 2B and 2A EMERC, Feed Pump
when the labels are not critical AMP 5
for personal safety and perform-
ance, and space is limited.

26. Electrical receptacles are clearly V'
marked with voltage, phase and
frequency characteristics.

27. Pipe, hose, and tube lines are /
clearly labeled as to contents,
pressure, temperature, and
hazards.

[ Glare probs on caution placard28. Warning placards are well illu-
minated.

29. Warning notices are clear and / Some size

| direct. Characters are 25%
larger than any following in-
structions.

30. Placards are placed adjacent [,

| to hazards. j

l
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Detailed Design Considerations YES NO N/A Comments

31. Circuit breckers are labeled
and easily accessible.

32. Trade names and other irrelevant / Transmation, Bailey
information do not cepear on
labeling.

33. Labels are concise with a mini- /
mum of repetitive information.

34. An abstract symbol is used only !
if meaningful.

35. Each assembly, component, and /
part is labeled with a visible
and meaningful name, number,
and symbol.

36. Printed information is directly /
useable with a minimum of de-
coding and interpolation.

37. Labels do not describe the engi- /
neering characteristics or nomen-
clature of the piece of equipment,
if at all possible.

38. Labels are etched, embossed,
or engraved into the component
or chassis.
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DESIGN CHECKLIST
6

CONTROLS

Test Title _ Sec ogdgrg Sy sh - kas4l 4
Test Projec. .w. Date

Detailed Design Considerations YES NO N/A COMMENTS

1. Control relationship to its display / ATC Bailey control- 66" from
is apparent. meter RC inlet A':

2. Functionally related controls / Emerg. Feed Pump discharge to
and displays are grouped together. condenser -V8A&B V7A&B -

next to rod control, V8C-V7C
on right edge3. Control groups, sequential opera- /tions have lef t-to-right order

of use or top-to-bottom order
of use.

4. Controls in functional groups / No sequence of operation
are located in accordance with
operational sequence and/or
function.

5. Lifting equipment controls are /
within easy reach with the load
visible.

!6. Controls are located so that Rod control panel - Pb
they cannot be accidentally Reactor Trip Pushbutton
moved.

7. Groups with similar functions /
are similar throughout the system.

8. Controls are marked to indicate / Generally |

in which direction to operate I

the control.

9. Control / display groups used / Instrumentation markings -
only for maintenance are not prime lable space
located in prime operating space.

| 10. Controls used most often are / No logic
| located in the best position for

ease of reaching and grasping.

YES = Adequate NO = Inadequate N/A = Not Applicable
!

| C 21
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Derailed Design Considerations |YES NO|N/A| Comments

i1. Controls operated without visual
reference are located in front
rather than to the side or behind
the operator.

12. Internally mounted controls /
are located away from dangerous
voltage.

!13. Sensitive adjustments are located
or guarded to prevent accidental
activation.

14. Controls used for same function [
on different types of equipment
are of the same size and shape.

15. Rotary Control /
DIMENSIONS:
Length

min 1.0 inches (25mm)
max 4.0 inches (100mm)

Width
max 1.0 inches (25mm)

Depth
min 0.625 inches (16mm)
max 3.0 inches (75mm)

RESISTANCE
min 1.0 inch-Ib (113 rrN-
m)
max 6.0 inch-lb (678mN-
m)

DISPLACEMENT
For facilitating performance

min 30 degrees
max 90 degrees

SEPARATION
One Hand Randorn

min 1.0 inches (25 mm)
preferred 2.0 in. (50 mm)

Two-Hand Operation
min 3.0 inches (75 mm)
preferred 5.0 in. (125 mm)

16. Key Operated Switch / )
DISPLACEMENT V

min 80 degrees
-
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Detailed Design Considerations |YES| NO N/A Comments

max 90 degrees
HEIGHT

min 0.5 inches (i3mm)
max 3.0 inches (75mm)

RESISTANCE
min I in/lb (I13 mNm)
max 6 in/lb (678 mNm)

_ 17. Discrete Thumbwheel Control
DIMENSIONS:
Diameter

min 1.5 in. (38mm)
max 2.5 in. (65 mm)

Trough
min 0.45 inches (lI mm)

Distance
max 0.75 inches (19 mm)

Width
min 0.1 inches (3 mm)

Depth
min 0.125 inches (3 mm)
max 0.5 inches (13 mm)

Separation
min 0.4 inches (10 mm)

RESISTANCE:
~

min 6 oz. (165 mN)
max 20 oz. (560 mN) -

!9. Continuous Adjustment Rotary
Knobs
DIMENSIONS:
Fingertip Grasp Height / Set Point Controls in _ Bailey

min 0.5 inches (13 mm)- Controls
max 1.0 inches (25 mm)

Diameter
min 0.375 inches (10 mm)
max 4.0 inches (100 mm)

Thumb and Finger Encircled
Diameter

min 1.0 inches (25 mm)
max 3.0 inches (75mm) [ = .5"

Palm Crasp
Diameter

min 1.5 inches (38 mm)
max 3.0 inches (75 mm)

.

C-23

|



TOP I-2-610 20 Dectmber 1977

l

Detailed Design Considerations YES NO N/A Comments

Length
min 3.0 inches (75 mm)

TORQUE:
Height

max 4.5 in-oz (32 mN-m)
Diameter

max 6.0 in-oz (42 mN-m)
| SEPARATION:
' One Hand Individually

min 1.0 inches (25 mm)
max 2.0 inches (50 mm)

! Two Hands Simultaneously
min 2.0 inches (50 mm)
max 5.0 inches (125 mm)

| 19. Cranks [
l DIMENSIONS:

Handle
Diameter (rpmMh)

inone - 1.0 inchis~(' 5 mm)
175 - 1.0 inches (25 mm)
275 - 0.5 inches (13 mm)

l Length (rpm-length)
none - 3.75 inches (95 mm)
175 - 3.75 inches (95 mm)
275 - 1.5 inches (38 mm)
Radius (rpm-radius)
none - min 9.0 in. (230 mm)

max 16.0 in. (410 mm)
I75 - min 5.0 in. (125 mm)

max 8.0 in. (200 mm)
| 275 - min 0.5 in. (13 mm)
I max 4.5 in. (I 15 mm)
| RESISTANCE: (rpm-resistance)
i none - min 2.0 lb (9N)

max 50 lb (220N)
175 - min 6.0 lb. (27N)

max 15 lb (67N)
275 - min 2.0 lb (9N)

max 5 lb (22N)
! SEPARATION: (rpm-separation)

none - min 3.0 inches (75mm)
I 75 - min 3.0 inches (75mm)
275 - min 3.0 inches (75mm)

C-24
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Detailed Design Considerations YES NO|N/A| Comments

20. Handwheels /DIMENSIONS:
Wheel Diameter
One Hand

min 2.0 inches (50 mm)
max 4.25 inches (110 mm)

Two Hands
min 7.0 inches (180 mm)
max 21.0 inches (530 mm)

Rim Diameter:
min 0.75 inches (19mm)
max 2.0 inches (50 mm)

RESISTANCE:
One Hand

min 5 lb. (22N)
max 30 lb. (133N)

Two Hands
min 5 lb (22 N)
max 50 lb. (220 N)

DISPLACEMENT:
Two Hands

max I20 deg.
SEPARATlON:
Two Hands - Simultaneously

min 3.0 inches (75 mm)
max 5.0 inches (125 mm)

21. Pushbuttons (Finger or Hand [Operated)
DIMENSIONS:
Diameter
Fingertlo Operation

min 0.J85 inches (10 mm)
max 0.75 inches (19 mm)

Thumb or Heel of Hcnd Operation
min 0.75 inches (19 mm)

i RESISTANCE:
i Finger Ooerotion
'

min 10 oz. (2.8N)
max 40 oz. (11.0N)

Little Finger Operation
min 5 oz. (1.4N)
max 20 oz. (5.6N)

DISPLACEMENT:
Thumb or Finger Operation;

min 0.125 inches (3 mm)
max 1.5 inches (38 mm)

!
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Detailed Design Considerations YES NO N/A Comments

Numeric
min 3.5 oz. (IN)
max i4.0 oz. (4N)

Alphanumeric
min 0.9 oz. (250 mN)
max 5.3 oz. (1.5 N)

Dual Function
min 0.9 oz. (250 mN)
max 5.3 oz. (1.5N)

DISPLACEMENT:
Numeric

min 0.03 inches (0.8 mm)
max 0.19 inches 4.8 mm)

Alphanumeric
min 0.05 inches (1.3 mm)
max 0.25 inches (6.3 mm)

Dual' Function
min 0.03 inches (0.8 mm)
max 0.19 inches (4.8 mm)

SEPARATION:
Between adjacent key tops

min 0.25 inches (6.4 mm)
preferred 0.25 in. (6.4 mm)

24. Toggle Switches /
DIMENSIONS:
Arm Length (Bare finger)

min 0.5 inches (13 mm)
max 2.0 inches (50 mm)

Arm Length (Gloved finger)
min 1.5 inches (38 mm)
max 2.0 inches (50 mm)

Control Tip
min 0.125 inches (3 mm)
max 1.0 inches (25 mm)

RESISTANCE:
Small Switch

min 10 oz, (2.8N)
max 16 oz. (4.5N)

Large Switch
min 10 oz. (2.8N)
max 40 oz. (l IN)

DISPLACEMENT:
2 Position

min 30 deg
max 120 deg.

C-27
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20 December 1977

Detailed Design Considerations YES NO N/A Comments

3 Position
min 18 deg.

- max 60 deg.
desired 25 deg.

SEPARATION:
Single Finger Operation

min 0.75 inches (19 mm)
optimum 2.0 in. (50 mm)

Single Finger Operation-lever
lock toggle switch

min 1.0 inches (25 mm)
optimum 1.0 in. (50 mm)

Simultaneous Operation by Dif-
ferent Finger

min 0.625 inches (16 mm)
optimum 0.75 in. (19 mm)

25. Legend Switch /
DIMENSIONS:

min 0.75 inches (19 mm)
max 1.5 inches (38 mm)

DISPLACEMENT:
min 0.125 inches (3 mm)
max 0.250 inches (6 mm)

~

positive position switch 3/16
in. (5 mm)

BARRIERS:
Barrier Width

min 0.125 inches (3 mm)
max 0.250 inches (6 mm)

Barrier Depth
min 0.88 inches (5 mm)
max 0.250 inches (6 mm)

RESISTANCE
min 10 oz (280 mN)
max 40 oz. (I IN)

26. Lever [ J type switches
DIMENSIONS:
Diameter
Finger Grasa

min 0.5 nches (13 mm)
max 3.0 inches (75 mm)

| Hand Crosp
min 1.5 inches (38 mm)'

max 3.0 inches (75 mm)

C-28
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TOP l-2-610 20 December 1977

l
Detailed Design Considerations YES NO N/A Comments

;

Ankle Flexion Only
max 10 lb. (45 N)

Total Leo Movement
min 10 lb. (45 N)
max 180 lb. (800 N)

SEPARATION:
One Foot Random

| min 4.0 inches (100 mm)
I preferred 6.0 in. (150 mm)

One Foot Sequential
min 2.0 inches (50 mm)
preferred 4.0 in. (100 mm)

28. Adequate control response feed- [ Latch controls - lights indicate
back is provided. system status - rather than set-

ting
29. Rotary valves open counterclock-

wise.

/30. Control movement conforms
with corresponding related dis-
play.

31. Rotary controls turn to the right / Bias - to lef t increases pump B
(clockwise) to increase, and speed
left (counterclockwise) to
decrease.

32. Stops are provided at the begin- [ning and end of the control
movement travel.

! Bailey controls33. In right-hand operations, knobs
are placed below or to the right
of displays.

!34. For left-hand operations knobs
are placed below or to the left
of displays.

35. Controls meant to have a limited [
degree of motion have adequate
mechanical stops.

36. Controls are labeled as to func- / Some - no labels
tion and method of operation V
by means of arrows and appro-
oriate fecends.

!

C-30
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Detailed Design Considerations |YES NO| N/A Comments

37. Selector switches have sufficient / 3 switches pull to lock -
spring loading to keep from stop- deress -pop into next setting -
ping between detents. usually close

38. Range of control action does /
not interfere with other controls.

39. Shape coded controls are visually /
and tactually identifiable.

40. Control color has high contrast /
with background.

41. Ambient light color determines [
useable control colors.

42. Switch legend is legible with /
or without internal illumination.

43. Legend switch lamps are replace- [
able from the front of the panel
by hand and the legends or covers
are keyed to prevent the possibil-
ity of interchanging the legend
Covers.

44. Controls are selected and dis- [tributed so that none of the
operator's limbs are overburdened.

45. Coding is uniform throughout ! Red light on latching control
the system. means bypass - otherwise

f open - red light on Bailey con-
46. Controls are useable in the time f trol means autop

required despite inadverteat Red light for 2A FWP gov., high
operation protection (guards). speed -green la speed

47. Controls are not adversely af- [
fected by distortion, shock and
vibration.

| 48. Control motion is minimized, [
not cycled through ON/OFF
unnecessarily.

49. Latches on levers do not cause [
|

delay in operation.

C-31
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Detailed Design Considerations YES NO N/A Comments

50. Minimum use made of horizontal /
or 3 position toggle switches.

51. Shope coded controls are free
of sham edges.

52. Critical controls are designed / Pull to lock feature on 3
and located so that they are switches
not susceptible to being moved / n,)
accidentally.

53. If there is a possiblity of inad- /vertent activation causing a
hazardous condition, controls
are recessed or shielded by a
physical barrier.

54. " Dead man" controls are used /
when operator inc@acity can
produce a critical condition.

t

55. The main power ON/OFF switch /
cuts all power to the complete
equipmen t.

[56. Main Power switch is labeled.

57. Failure of power steering does /
not inc@acitate steering.

! 58. Resistance is built in so that /
definite or sustained effort is'

required for octivation.

[ Knobs are silver-Pb on Bailey
59. Controls are black or gray.

controls are red and white

60. Controls are labeled with basic j
y Generally too much info Part #information for proper identi- and full title

| fication, utilization, actuation,
! or manipulation of the element.

61. Operating instructions are pro- /
vided except where use is obvious.

! Operator developed only62. Diagrams are used wherever
possible.

C-32
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Detailed Design Considerations YES NO|N/A| Comments

63. Calibration instructions are y
placed cs close to the calibrating
control as possible.

64. Adjustment controls are easy /
to set and lock.

65. All controls have appropriate /
scales or indexing.

65. If red lighting is used, red is [
not used for coding. Use black
and yellow striping,

l

;

I
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Detailed Design Considerations YES NO N/A| Comments

(
,
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DESIGN CHECKLIST
8

DISPLAYS

S ecoad r+q C t /-em Ms-el 4Test Title p

Test Project No. Date
,

Detailed Design Considerations YES NO N/A COMMENTS
_

l. Relationship between the display ! 2 knobs for sensor selection -
and its associated controls is A&B mounted vertically below
unmistekable in terms of: meters where A&B scales are

a) The proper control to use.
b) Direction of movement of

the control.
c) Rate and limits of movement

of the control.

2. Controls are located adjacent / Emerg. F.P. current display
to (either under or to right of) next to activation control
associated displays.

3. Functionally related units are / Meters, strip charts, dual
grouped together and are similar open/ closed readouts, and lights
f rom panel to panel.

4. Displays in groups are located / No logic for meters
from left-to-right and/or top-
to-bottom order of use.

!

5. Displays used in system checkout [
are located so they c.cn be ob-
served from one position.

6. All displays are arranged in the [
;

sequence in which they are
!

used. |

7. Meters, dials, and instruments are [ Main FW Flow A (lef t side) can-
so sized / arranged that they can not be seen 50 in. to lef t - 53*
be read from the normal operat- angel of view paaiy
ing position.

% ,,

vorf _ h n ''
I s

W -

to.
..

YES = Adequate NO = Inadequate N/A = Not Applicable
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Detailed Design Considerations YES| NO N/A Comments

8. In standing positions, the most f
frequently used displays are v
located approximately at the Discharge press 35 , A w ^~1 c/
eye level of the operator.

9. Frequently used displays are /
grouped together.

/ Not with stripcharts10. Displays are located where they
can be read to the required degree
of accuracy.

I 1. If on separate panels, positions
of related controls and displays

,

correspond and the panels do
! not face each other.

/12. Control dispicy groups for main-
tenance use only are not located
in prime operating space.

I3. Display arrangement is consistent
i from one situation to onother.

14. Unusual aids such as ladders, /
extra lighting, etc., are not
needed to read or gain access
to a display.

15. Display scales are limited to / Diagnostic information
only information needed to make
a decision or take action. All
needed information is presented.

16. Information is presented in such / Bailey controls do not indicate
! form that no interpretation or %

decoding is necessary.

17. Information for different types Turb. HDR press (Bailey

of activities is not combined control) -6 to 12 x 10, Set

unless the activities require Point - 40, 50, 60

the same information.

18. Failure in the unit is clearly
shown or the operator is other-
wise warned.

i
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Detailed Design Considerations |YES NO N/A Comments

19. Trademarks, company names, /
and other unnecessary informa-
tion are not on the panel face.

20. Job aids (graphic overlays) are /
provided when a plotter operator
is required to intemret gr@ hic
data.

21. On units having operator displays, [
maintenance displays are located
behind access doors on the opera-
tor's panel.

22. On units withcut operator panel, /
maintenance displays are located
on one face accessible in normal
installation.

23. Viewing distance from the eye g/ = 40" to back panel
to the displays located close
to controls is 28.nches (710mm)
maximum and 13 inches (510mm)
minimum.

24. The display pointer extends to [
but does not obscure the index
mark width.

25. Display pointer is mounted as /
close as possible to dial face
to eliminate parallax and shadows.

26. sCounters and flags are mounted /
close to the panel surface.

27. CRT target visual angle exceeds [ |
2.0 minutes and 10 lines of reso- I

lution; viewing distance is 16
inches (10 in. minimum).

28. Illumination is uniform. # f lights on

29. Multiple displays grouped together
will have brightness uniformity -

across the range of fuli "ON"
to full "OFF."

C-41

__-_ - _ __ - ________________________. _ _ _



TOP l-2-610 20 Dec:mber 1977

Detailed Design Considerations YES NO N/A Comments

30. Thg display face is not less than [ Feed pump current
45 from the operator's normal
line of sight.

31. There is a high degree of contrast ) Poor on stripcharts
between the scale face and mark-
ings.

32. Frequently used displays are /grouped together and are placed
in the optimal visual zone. Limits
are as follows:
Eye Rotation Alone Sec ndary panel 9,

Horizontal Plane #
35 maximum
15 optimum d'

Vertical Plane
Horizgntal Line of Sight ,

''40, maximum re /,,

15 optimum
Normga, Line of Sight

,

20, maximum IS
pg 4o*

15 optimum
Head Rotation Alone
Horizgntal Plane

60 maximum
0 optimum

Vertical Plane
Horizontal Line of Sight

65 maximum
Normal Line of Sight

35 maximum
Head and Eye Rotation
'Horizqntal Plane

95'' maximum
15 optimum

Vertical Plane
90 maximum
15 optimum

Normal Line of Sight
15 optimum

33. Glare does not interfere with / Labels!
reccability of the display at Bailey control meters
a location.

i
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1

Detailed Design Considerations YES NO|N/A Comments

34. Indicator lights show equipment / = 100 lights
response, not merely control x 48 red
position; cre used sparingly and 35 green
only show information needed 13 white
for effective system operation. I amber ,

100 1

35. Luminance contrast exceeds !
50 %

36. Flashing lights have a flash rate !
!

of 3 to 5 flashes per second; l

in case of flasher failure, the
light illuminates and burns steadily.

37. Color coding is used where pos- /sible; unused scales are covered.

38. Indicators used at night are dim- !
moble (0.02-1.0 ft-L).

39. If faint signal detection is required /
and ambient illumination is above '

O.25 ft-C (2-7 lux) the CRT is
hooded, shielded, or recessed.

40. Printed matter is visible. If /
cmbient illumination inadequate,

1

matter is illuminated by the
printer. Plotted matter is also
readily visible.

41. Projection dispicy rates for group
viewing are as follows:

FACTOR:. .

Ratio of "''*'"9 DIS t "C"
screen diagonal

OPTIMUM:
4

PREFERRED LIMITS:
3-6

ACCEPTABLE LIMTS:
2-8

FACTOR:
Angle off cente,rline
OPTIMUM:

O
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Detailed Design Considerations YES NO N/A Comments

PREFERRED LIMITS:
20

ACCEPTABLE LIMITS:
30

FACTOR:
Image luminance (no film in oper-
ating projector) (for still projec-
tions higher values may be used)
OPTIMUM:

210 ft-L (34 d/m )c
PREFERRED LIMITS:

28-l4 ft-L (27-48 cd/m )
ACCEPTABLE LIMITS:

2
5-20 ft-L (17-69 cd/m )

FACTOR:
Luminance variation across
screen (ratio of maximum to
minimum luminance)
OPTIMUM:

1

PREFERRED LIMITS:
1.5

ACCEPTABLE LIMITS:
3.0

FACTOR:
Luminance variations as a func-
tion of viewing location (ratio
of maximum to minimum lumi-
nonce)
OPTIMUM:

1

PREFERRED LIMITS:
2.0

ACCEPTABLE LIMITS:
4.0

A OR:
' iI f ambient light

bright part of image
OPTIMUM:

0
PREFERRED LIMITS:

0.002-0.0 |
ACCEPTABLE LIMITS:

0.1 max

!
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Detailed Design Considerations YES NO|N/A Comments

For presentation not involving
gray scale or color (e.g., line
drawings, tables) 0.2 may be
used.

42. Supplemental viewing system /
is provided for remote handling
situations.

43. LED are red only and not near /
red warning lights. Dimming
is compatible.

44. Critical warning lights are iso- [lated from other less important
lights for best effectiveness.

45. Internal instrument lighting [
is provided where effective.

46. Indicator lights are immediately [and unavoidably associated with
the proper control.

47. Legend lights are used in prefer- [
ence to simple instmetor lights.

48. Indicator lights are capable of [providing flashing red for emer-
gency or malfunction conditions.

49. The information displayed is ! Immediate and trenc'; diag-
clear, specific, and useable, nostic and status
.It is not redundant or degraded
by vibration. It is at a level
of occuracy required for the
operator's action or decision.

50. The provision of the display [
| presentation is consistent with
! system precision.

51. The display indicator ceases
to move after the control move-

i ment stops.
l
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IDetailed Design Considerations YES NO N/A Comments

52. Displays which cannot or may /
not be watched continuously,
but need continuous monitoring,,

| have a suitable auditory or visual
1warning backup.

!53. Counter numbers change by
snao action, follow each other
not faster than 2 per second
if read consecutively, increase
with clockwise rotation of the
reset knob, and automatically
reset sequencing as well as
having a manual reset.

| 54. Material in printer is easily / Probably not
changed and indicates remaining
supply of printing materials.

55. Failure of a display circuit is [ Light failure not apparent - no
immediately apparent. test

56. Failure of the display circuit /does not of tect display equipment.

57. Most important displays are / No priority - totalizers in prime
placed in the optimum visual space, operators do not even
zone. know what they are for

58. A signal absence does not denote /
"go ahead," " ready," etc., only
a power off condition.

59. Transilluminated, LED and incan- /. descent displays conform to
the following color code, except
that training equipment colors
can be approximate:

a. Flashing red denotes only
emergency conditions which
require operator action with-

! out undue delay to avert
personnel injury and/or equip-
ment damage.

C-46
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Detailed Design Considerations |YES NOlN/A Comments

b. Red alerts an operator that / Red means open, start, pump
a system or any of its parts gov hi speed stop, bypass, and
is inoperative or that c suc- auto (Bailey)
cessful mission is not possible
unless corrective action is
taken.

c. Yellow advises an operator [ Yellow means bus fault and
of a marginal condition or pump speed range available
cierts him to situations of
caution, recheck or unex-
pected delay.

d. Green indicates that moni- / Green means closed, stop, gov,
fored equipment is in toler- low speed stop, and latch,
once or that a state of readi-
ness exists.

e. White shows system conditions / White means hand mode on
that do not have "right" or Bailey controls
" wrong" implicatons such
as alternating functions
except that white is not used
in circraft flight stations.

f. Blue is used for advisory
lights only, except that blue
is not used in aircraft flight
stations.

60. Flashing lights are used only /to call the operdtor's attention
to a condition requiring action.

61. Legend lights signifying danger /
are larger than other legend
lights.

| 62. If operator is wearing earphones [
| during normal operations, audio

warning signals are di; ected
to both earphones and work area.

63. Audio signal action specifies /the nature of the problem (main-
tenance, emergency, health
hazard).

C-47
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Detailed Design Considerations YES NO N/A Comments

64. Audio signals denoting emergen- /
cies are notably different from
routine signals.

6S. The following types of signals /
may not be used as warning
devices:

a. Modulated or interrupted
tones that resemble naviga-
tion signals or coded radio
transmissions.

b. Steady signals that resemble
hisses, static, or sporadic
radio signals.

c. Trains of impulses that resem-
ble electrical interference
whether regularly or irregularly
spaced in time.

d. Simple warbles which may
be confused with the type
made by two carriers when
one is being shifted in fre-
quency (beat-frequency-
oscillator effect).

e. Scrambled speech effects
that may be confused with
cross modulation signals
from adjacent channels.

f. Signals that resemble random
noise, periodic pulses, steady
or frequency modulated sim-
pie tones or any other signals
generated by standard counter-
measure devices (e.g., " bog-
pipes").

g. Signals similar to random
noise generated by air con-
ditioning or any other equip-
men t.
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Detailed Design Considerations YES NO N/A Comments

h. Signals that resemble sounds
likely to occur accidentally
under operational conditions.

66. The first 0.5 seconds of an !
audio signal is di'criminable
from the first 0.3 second of
any other signal. The length
of the warning is a minimum
of I/2 second until corrective
action is taken.

67. The audio device and circuit /
design preclude false clarms.

68. The height to width ratio of / Labels too thin
all Icbeling is acceptable for
fast and accurate reading.

69. Counters are horizontally posi- /
tioned.

70. The same numerical progression [
is used on all scales of combined
displays.

71. In sequential displays, the se- !
quence progresses from left to
right.

72. Scale values and their indexes /
are consistent in directions of
increase or decrease.

73. The display can be read quickly [in the manner desired (quantita-
tive, qualitative, or check reading).

1
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DESIGN CHECKLIST
10

WORKSPACE

S eceud q S a M - [b el4Test Title

Test Project No. Date
_

Detailed Design Considerations YES NO N/A COMMENTS
,

I
l. Design and sizing insures accom- / |

'

modation, compatibility, opera-
bility and maintainability by .

Iat least 90 percent of the user
population (a range from the
5th percentile to the 95th per-
centile for single dimensions).

2. Cabinets, consoles, and work /surfaces that require on operator
to stand or sit close to their
front surfaces contain a kick
space at the base at least 4
inches (100 mm) deep and 4
inches (100 mm) high to allow
for protective or specialized
apparel.

3. Panel Dimensions - seated -
with vision over top.

a) Seat height 18"(460 mm)
from floor

'

writing surface-25.5"(650
mm) above the floor I

vertical dimension of panel-
22"(56 mm) above writing !
surface

maximum console width -
44" (1.I20 m)

b) Seat height 23"(580 mm)

writing surface - 32"(810
mm)

vertical dimension of panel
- 22" (560 mm)

YES = Adequate NO = Inadequate N/A = Not Applicable

C-53
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Detailed Design Considerations YE5 NO N/A Comments |
1

maximum console width -
44" (1.120 m)

c) Seat height 28.5"(725 mm)

writing surface - 36" (910 l

mm) i
vertical dimension of panel
22" (560 rnm)

Maximum console width -
44" (1.120 m)

4. Panel Dimensions - seated - !
without vision over top.

a) Seat height - |8"(460 mm)

writing surface 25.5"(650
mm)

vertical dimension of panel
26" (660 mm)

| maximum console width 36"
(910 mm)'

b) Seat height - 23"(580 mm)

writing surface - 32"(810 -
mm)

vertical dimension of panel
26" (660 mm)

maximum console width 36"
(910 mm)

c) Scat height - 28.5"(720 mm)

writing surface - 36"(910
mm)

vertical dimenslen of panel
26"(660 mm)

maximum console width -
36"(910 mm)

5. Panel Dimensions - seated or /
standing with standing vision
over top.

seat height - 28.5" (720 mm)

1
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Detailed Design Considerations YES NO N/A Comments

I
writing surface - 36" (910 mm) '

,

vertical dimension of panel 26" |
(660 mm)

{
'maximum console width 36"

(910 mm)

6. Panel Dimensions - standing with [
vision over t p.

writing surface - 36"(910 mm)

vertical dimension of panels
26"(660 mm)

maximum console width - 44"
(1.120 m)

7. Panel Dimensions - standing /
(without vision over top).

writing surface - 36"(910 mm)

vertical dimension of panel -
36"(910 mm)

maximum console width - 36"
(910 mm)

8. Consoles have at least 4 feet [
(1.220 m) of free floor space
in front whenever feasible.

9. The seated operator has free /
pedal access and use of foot
pedals.

10. Compartment design allows
equipment sharing and good
communication.

I1. Workspace allows ease of weapon
handling, aiming, loading, firing,
and field stripping.

12. User is oriented to work site.

C-55
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Detailed Design Consideranns YES NO N/A Comments

/

13. Crane controls are easily reached V
and offord load visibility.

14. Display reading location is identi-
fled. )

[ '

15. Equipment is designed and in-
stalled with workspace require-
ments in mind.

16. Armrests are at least 2 inches
(50 mm) wide and 8 inches (200
mm) long.

17. Knee and foot room should exceed
the following dimensions beneath
work surfaces:

a) Height: 25 inches (640
mm)

b) Width: 20 inches (510
mm)

c) Depth: 18 inches (460
mm)

18. Back and seat of chair have /
I" minimum padding.

19. Lateral work space is 30" wide /
x 16" deep; writing space is 24"
wide x 16" deep.

/20. Armrests do not interfere with
work, egress or emergency pro-
cedures.

/
21. Vertical seat adjustments are

15-21"(16-21" for male use
exclusively) in I inch maximum
increments

22. The, seat backrest reclines 103-
| 15 and supports the torso so

I
that the operator's eyes are

| within 3" of the " eye-line."
i
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Detoiled Design Considerations |YES| NO- N/A| Comments
_

23. Rotating seats have 8 locking /
positions minimum and support
250 lbs. The seat adjusts fore
and aft at leost 4" minimum.

24. The operator does not have to /
lift self to adjust the sect.

25. Easy access is provided to and
from a station.

26. Equipment rocks requiring main- t/
tenance have space available,
when feasible, as follows:

a) Minimum distance from the'

front of the rock to the
opposite surface or obstacle
is 42 inches (1.070 m).

b) Minimum lateral workspace
for rocks having drawers:

1) With drawers weighing
less than 45 pounds (20.4
kg); 18 inches (460 mm)
on one side and 4 inches
(100 mm) on the other.

g

2) With drawers weighing
over 45 pounds (20.4 kg)
18 inches on each side.

27. Allowances are made for heavy /
. clothing and protective equipment.

28. A loader can comfortably sit /
in the closed hatch mode or
stand in the open hatch mode.

29. Workspace provides head, arm [
cnd body clearance at any weapon
position.

30. User space is not encroached [
upon by others.
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Detailed Design Considerations YES NO|N/A Comments

1

31. Reflection of instruments or / l

console in windows or windshields
is avoided.

32. Right-left viewing angle for
a wrcp-around console is 190
maximum.

/33. The forward field of view is
180 minimum.

34. Minimum illumination levels /
for different work areas and
types of work are os.follows

,

in Footcondles (LUX):

Console surface 30 (325)

| Diais 30 (325)

; Emergency lighting 3 (30)
'

Couges 30 (325)

Meters 30 (325)

Missiles:
Repair / Service 60 (640)
Storage areas 10 (I10)
General inspection 30
(325)

Panels:
Front 30 (325)
Rear 10 (l!O)

Passageways 10 (I 10)

Reading
Large print 10 (l 10)
News print 30 (325)
Pencil reports 50 (540)
Small type 50 (540)
Prolonged reading 50
(540)

Recording 50 (540)

Repair work:
General 30 (325)
Instrument 100 (l075)

C-58



20 Dec:mber 1977 TOP l-2-610

Detailed Design Considerations YES NO N/A Comments
_ |

35. Visors, etc., reduce external
glare.

36. Transparent areas are free from !
color, distortion, etc.

!37. Multireffections from multilayered
windows are minimized.

!38. Windgereen angle of incidence
is 60 maximum to undistorted ,

vision. )
/39. Windows or canopies have optimum I

unobstructed vision. 1

40. Instrument refhetion is avoided.

41. If possible there is a direct view [
of work.

42. Distortion is avoided in windows.

43. Door posts or wiper motors do /
not obscure vision.

| \44. Loader can see outside while l

operating in close hatch mode.

45. Provisions for auxiliary power /
and lighting are provided.

46. Scoting is compatible with con-
t . sole.
|

| 47. Heating and air conditioning speci- /
l fications for mobile detail work

areas - 50 F to 85 F. For perma-
nent details work areas - 65 F
to 85 F.

48. Air conditioning systems do
not discharge cold air directly
on personnel.

49. Adequate ventilation is provided
| by a minimum of 30 cubic ft.

C-59

L__________ _ . _ _ _ _ - - - - - _ _



TOP l-2-610 20 Dec:mber 1977

I Detailed Design Considerations YES NO|N/A Comments

per minute per man minimum.
Air is moved past the operator
at a velocity of not more than
100 feet (30 m) per minute -

| 65 feet (20 m) per minute if
possible.

50. The effective temperature within
enclosures for exjendegperiods
is at or below 85 l~ (29 C).

51. The acoustical environment /
does not degrade system effec-
tiveness.

52. The average room sound absorp-
tion coefficient is at least 0.20.

53. Facilities and equipment are /
designed to control the trans-
mission of whole body vibration
to levels permitting safe opera-
tion and maintenance.

!54. Test stands are part of the equip-
rrent.

55. Handles are provided on units
which are remowd or carried.

56. Vehicles have g minimum tem- /
perature of 68 F'(20 C)(unless
wearing cold regions clothing
and exposure less than 3 hours).

!57. Fresh air is provided at a minimum
of 20 cu. ft. (0.43 cu m)/ minute /
person; in a hot climate, air

,

flow rates should be between'

| 150 and 200 cu. ft. (4.25 and
5.66 cu m) / min./ person. j

58. Protective padding is used.

59. Mirrors are braced against vibra- /
tion.

t
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Detailed Design Considerations |YES|NO|N/A| Commer.;s

(O. Ventilation or other protective !
measures are provided within
limits.

61. Intakes for ventilation systems
are located so as to minimize I

the introduction of contaminated
air from exhaust pipes, etc.

/62. Cars have seat belts.

63. Windshields and windows are /
shatterproof and do not distort
vision.

64. Hazard cierting devices are
provided.

65. Illumination is adequate, glare [
is reduced and capability for
dimming is provided.

66. Maintenance workspace is free /
of obstructions which could cause
injury.

67. Equipment is guarded if tempera-
ture exceeds 140 F (120 F if
handled).

68. Exposed edges are rounded and I
have a .04" minimum radius.
Exposed corners are also rounded
.and have a 0.5" minimum radius.

69. Guards are provided on moving
parts.

70. Radiation hazards are minimized. /
71. Padding is non-abrasive and /

non-toxic.

72. Exhausts are directed away from
compartments.
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Detailed Design Considerations YES' NO N/A, Comments

73. Adequate and suitable storage [
is provided for manuals, work-
sheets,etc.

74. Standees have work surfaces
provided to support manuals,
etc.

!75. Conspicuous placards are adjacent
to equipment which is hazardous
to the user.

76. Areas requiring special equipment [
and/or clothing are specifically
identified.

77. Any structure which can be
chopped through in an emergency
is clearly marked, axes provided.

78. Emergency procedures are detailed,

/79. Instructions are kept simple.

80. Push-out escape windows are
marked.

81. Equipment is located so that [
awkward working positions are
unnecessary.

[82. Sufficient space is provided
to use test equipment and other
tools required during checkout.

83. Controls (switches, knobs, etc.) [
are easily reached from the
working position.

84. Components are located so that
physical interference among
oper- Mrs working on the some
aret s lesser.ed.

85. The lines of sight to a display
are not obscured by poor arrange-
ment of people or equipment.

1
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Detailed Design Considerations YES NO N/A Comments

!86. Traffic flow between creas is !efficient. ;

87. Auditory afecting and warning /
signals are loud enough to be
heard above environmental
noise.

88. Equipment is secured in order
to prevent shifting or overturning
accidentally.
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Detailed Design Considerot'xs YES NO|N/A Comments

|

l
!
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DESIGN CHECKLIST
20

MEASURES

S econJ Avg Sq f/w MA~ e l YTest Title.
_

Test Project No. Date
_

Detailed Design Considerations YES NO N/A COMMENTS

1. Displays are located so they
con be read to the required
accuracy.

2. Display arrangement is consis- /
tent from one application to
another.

3. Measuring marks on opaque
containers are placed inside.

4. Display viewing distance: 13-
28".

S. Minimum number of measuring
devices is used.

6. Canteen cup is useable as stand-
ard or emergency measuring
device for field use.

7. Item container used for measuring
where possible.

/
8. Measurement marks raised.

9. Containers allow for full hand,
finger, clearance when using open-
ing tool.

,

10. Reflections minimized.

I1. Display precision, response is
consistent with that of system.

- 1

12. Scales: linear, start at 0, use / '

whole numbers, 2 pointers max,
numerals oriented upright.

YES = Adequate NO = Inadequate N/A = Not Applicable

1
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Detailed Design Considerations YES| NO|N/A Comments

i 13. Field items are non-corrosive,
easily cleaned or disposed.'

14. Information limited to that neces-
sary to take action.

15. Information is directly useable.

( 16. Specified measuring amounts are !
' consistent with measuring device.

17. Measures clearly detailed.

18. For group use: multiple of food /
; components or general formula
i for computation given.

,

!

l

!
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DESIGN CHECKLIST
I

LABELS, MANUALS, MARKINGS

Test Title eJ3ua2<r Caab | O& e I Y-

Test Project No. Date

Detailed Design Considerations YES NO N/A COMMENTS

1. Controls, dispicys and other items / Press relief valve - 2
of equipment are clearly marked key switches '

and labeled except in cases where 1 man, off, auto
use is obvious to the operator. I off and auto

2nd are - lose press setting
2. Labels are on or near the item / Auto-Auto - 500 lbs

to be identified. Auto-off - 2300 lbs
. 2 lights - man setting, auto

3. Labels do not cover any other / setting and open signal to valve
information and are not located
behind controls. They can be
seen easily by the operator and
are not obscured by the operator's
hand cctivating a control.

4. Labels qre located in the same / Labels - bottom of J switches
manner throughout the equipment top of rotarys
and system.

5. Lauels are not covered by other /
equipment and are located on
the flattest, least cluttered
and cleanest surface available.

6. Labels are mounted so that they /
cannot be accidentally damaged
or removed,

t 7. Where instructions are lettered /
on hinged door, lettering is set

i so that it can be read when the
door is open.

8. Labels are graduated in size. /Group label characters are at I

least 25% larger than those of
individual controls and displays.

YES = Adequate NO = Inadequate N/A = Not Applicable
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Detailed Design Considerations YES NO N/A Comments

Control and display characters,
in turn, are at least 2S% larger

I than those identifying control
positions.

9. Spacing between characters /
is a minimum of one stroke;
between words is a minimum
of one character.

10. Abbreviations are capital letters, [
periods being omitted except
when there is a possibility of
misinterpretaion. ,

i 1. Extended copy (instn;ctions)
is in lower' case letters-

12. Label chorocteristics are deter- /
mined by illumination level

,

| and color.

13. Labels are easily read at opera- / Clare!

tional reading distances with
vibration / motion and lighting
levels taken into consideration.

14. Labels are sharp with high con- Poor contrast
trast.

15. With illumination less than I /
ft-C, white, white florescent,
or torch-lighted characters on
a dark background are used.

16. With illumination above i ft- /C, bicek letters against a light

|
background are used.

17. For dark ad@tation, letters [
cre visible and do not interfere
with night vision.

18. When letters, etc., are viewed / !
'

by means of television, they are /
light against a dark background.

C-4

L
i

_ _ _ _ _ - _ _ _ _ _ _ _ _ _ - - _ - _ _ _ _ _-



___

20 Decnmber 1977 TOP l-2-610

Detailed Design Considerations - YES|NO|N/A| Comments

19. Labels on production equipment [
cre as durable as the equipment.

20. Labels for prototype equipment [
cre easily affixed, citered and
removed.

21. Markings and tags are as perma- /nent as the equipment to which
applied and able to withstand
environmental and cleaning
conditions.

22. Labels are accessible and visible /
during maintenance.

23. Load. capacity is marked on lift-
ing equipment.

24. Roman numerals are not used,
if possible.

25. Vertical labels are used only / RC pump-amps - displays
when the labels are not critical
for personal safety and perform-
ance, and space is limited.

26. Electrical receptacles are clearly /
marked with voltage, phase and
frequency characteristics.

27. Pipe, hose, and tube lines are
clearly labeled as to contents,
pressure, temperature, and
hazards.

28. Warning placards are well illu- !
minated.

29. Warning notices are clear and /
direct. Characters are 25%
larger than any following in-
structions.

30. Placards are placed adjacent
to hozords.

C-5
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Detailed Design Considerations YES|NO N/A Comments

!31. Circuit breakers are labeled
and easily accessible.

32. Trade names and other irrelevant
information do not appear on
labeling.

33. Labels are concise with a mini-
mum of repetitive information.

34. An abstract symbol is used only /
if meaningfu'.

35. Each assembly, component, and NDTT mode
part is labeled with a visible
and meaningful name, number,
and symbol.'

36. Printed information is directly [
useable with a minimum of de-
coding and interpolation.

37. Labels do not describe the engi- /
neering characteristics or nomen-
clature of the piece of equipment,
if at all possible.

Etched38. Labels are etched, embossed, for engraved in- : the component
or chassis.

t
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DESIGN CHECKLIST
6

CONTROLS

Test Title > e s t u u t..w cm k I - Ana l */
|

Test Project No. Date
|

Detailed Design Considerations YES NO N/A COMMENTS l

1. Control relationship to its display / Aux pumps - 3 pairs of lights
is apparent. over 2 Pb j

2. Functionally related controls [
cnd displays are grouped together.

3. Control groups, sequential opera- /
tions have lef t-to-right order
of use or top-to-bottom order
of use.

4. Controls in functional groups /are located in accordance with
operational sequence and/or
function.

5. Lifting equipment controls are /
within easy reach with the load
visible.

6. Controls are located so that [ Pump controls - RC pump HP
they cannot be accidentally DC oil lift pump - can be !

,

moved. activated

7. Groups with similar functions [
are similar throughout the system.

8. Controls are marked to indicate / Label worn off of press, spray
in which direction to operate valve
the control.

9. Control / display groups used
only for maintenance are not
located in prime operating space.

10. Controls useo most often are / Backup pump controls in front
located in the best position for
ease of reaching and grasping.

YES = Adequate NO = Inadequate N/A = Not Applicable

C 21

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



. __

TOP l-2-610 20 December 1977

Detailed Design Considerations YES| NO N/A| Comments

'

I1. Controls operated without visual /
reference are located in front
rather than to the side or behind
the operator.

12. Internally mounted controls [
ore located away from dangerous
voltage.

13. Sensitive adjustments are located /
or guarded to prevent accidental
activation.

14. Controls used for some function /on different types of equipment
are of the some size and shape.

15. Rotary Control
DIMENSIONS: ,/

r .75"Length
min 1.0 inches (25mm)
max 4.0 inches (100mm)

Width
max 1.0 inches (25mm)

Depth
min 0.625 inches (16mm)
max 3.0 inches (75mm)

RESISTANCE
min 1.0 inch-ib (I 13 trN-
m)
max 6.0 inch-lb (678mN-
m)

~

DISPLACEMENT
For facilitating performance

i min 30 degrees
max 90 degrees

SEPARATION
One F and Random

min 1.0 inches (25 mm)
preferred 2.0 in. (50 mm)

| Two-Hand Operation
min 3.0 inches (75 mm);

preferred 5.0 in. (125 mm)

16. Key Operated Switch Press Relief Valve
DISPLACEMENT gg* d,,p fu,M

min 80 degrees /

C-22
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Cetailed Design Considerations YES NO N/A Comments

max 90 degrees
HEIGHT

min 0.5 inches (13mm)
max 3.0 inches (75mm)

RESISTANCE
min I in/lb (I13 mNm)
max 6 in/lb (678 mNm)

17. Discrete Thumbwheel Control /
DIMENSIONS:
Diameter

min 1.5 in. (38mm) )
max 2.5 in. (65 mm)

Trough
min 0.45 inches (1 I mm)

Distance
max 0.75 inches (19 mm)

Width
min 0.1 inches (3 mm)

Depth
min 0.125 inches (3 mm)
max 0.5 inches (13 mm)

Separation
min 0.4 inches (10 mm)

RESISTANCE:
min 6 oz. (165 mN)
max 20 oz. (560 mN)

18. Continuous Adjustment Rotary /
Vnobs
DIMENSIONS:
Fingertip Grasp Height

min 0.5 inches (13 mm)
max 1.0 inches (25 mm)

Diameter
min 0.375 inches (10 mm)
max 4.0 inches (100 mm)

Thumb and Finger Encircled
Diameter

min 1.0 inches (25 mm)
max 3.0 inches (75mm)

Palm Grasp
Diameter

min 1.5 inches (38 mm)
I max 3.0 inches (75 mm)

'

|
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|
Detailed Design Considerations YES NO N/A Comments

Length
min 3.0 inches (75 mm)

TOROUE:
Height |

Imax 4.5 in-oz (32 mN-m)
Diameter

max 6.0 in-oz (42 mN-m)
SEPARATION:
One Hand Individually

min 1.0 inches (25 mm)
max 2.0 inches (50 mm)

Two Hands Simultaneously
min 2.0 inches (50 mm)
max 5.0 inches (125 mm)

19. Crorks
DIMENSIONS:
Handle
Diometer (rpm-dio)
none - 1.0 inches (25 mm)
175 - 1.0 inches (25 mm)
275 - 0.5 inches (13 mm)
Length (rom-length)
none - 3.75 inches (95 mm)
175 - 3.75 inches (95 mm)

| 275 - 1.5 inches (38 mm)
Radius (rpm-radius)'

''

| none - min 9.0 in. (230 mm)
| max 16.0 in. (410 mm)

I75 - min 5.0 in. (125 mm)
max 8.0 in. (200 mm)

275 - min 0.5 in. (13 mm)
max 4.5 in. (I 15 mm)

RESISTANCE: (rpm-resistance)
none - min 2.0 lb (9N)

max 50 lb. (220N)
I 75 - min 6.0 lb. (27N)

max !5 lb (67N)
275 - min 2.0 lb (9N)

max 5 lb (22N)
SEPARATION: (rpm-separation)

| none - min 3.0 inches (75mm)
175 - min 3.0 inches (75mm)
275 - min 3.0 inches (75mm)

_

C-24

_ - _ _ _ _ _ _ _ - - - _ _ _ _ _ _ __



__

20 December l977 TOP l-2-610

Detailed Design Considerations YES|NO N/A| Comments

20. Handwheels !
DIMENSIONS:
Wheel Diarr.eter
One Hand

min 2.0 inches (50 mm)
max 4.25 inches (I 10 mm)

Two Hands
min 7.0 inches (180 mm)
max 21.0 inches (530 mm)

Rim Diameter:
min 0.75 inches (19mm)
max 2.0 inches (50 mm)

RESISTANCE:
One Hand

min 5 lb. (22N)
max 30 lb. (l33N)

Two Hands
min 5 lb (22 N)
max 50 lb. (220 N)

DISPLACEMENT:
Two Hands

max I20 deg.
SEPARATION:
Two Hands - Simultaneously

min 3.0 inches (75 mm)
max 5.0 inches (125 mm)

21. Pushbuttons (Finger or Hand
Operated)
DIMENSIONS:
Diameter
Fingertio Ooeration

min 0.385 incnes (10 mm)
max 0.75 inches (19'mm)

Thumb or Heel of Hand Ooerotion
min 0.75 inenes (19 mm)

RESISTANCE:
Fincer Ooerotion

min 10 oz. (2.8N) l

max 40 oz. (11.0N)
Little Finger Ooerotion

min 5 oz. (1.4N)
max 20 oz. (5.6N)

DISPLACEMENT:
( Thumb or Finger Ooerotion

min 0.125 inches (3 mm)
max 1.5 inches (38 mm)

|

I
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Detailed Design Considerations |YES: NO|N/A| Comments

SEPARATION:
Single Finger Operation

min 0.5 inches (13 mm)
preferred 2.0 in. (50 mm)

Single Finger Secuential Operation
min 0.25 inches (6 mm)
preferred 1.00 in. (25 mm)

Ooeration by Several Fingers
min 0.5 inches (13 mm)
max 0.5 inches (13 mm)

22. Pushbuttons (Foot Operated)
DIMENSIONS:
Diameter

min 0.50 inches (13 mm)
RESISTANCE:
Foot will not rest on control

'min 4.0 lb. (18 N)
max 20.0 lb. (90 N)

Foot will rest on control
min 10.0 lb. (45N)
max 20 lb. (90N)

DISPLACEMENT:
Normal Boot Oceration

min 0.50 inches (13 mm)
max 2.5 inches (65 mm)

Heavy Boot Ooerotion

min 1.0 inches (25 mm)
max 2.5 inches (65 mm)

Ankle Flexion Only
min 1.0 inches (25 mm)
max 2.5 inches (65 mm)

Total Leo Movement
min 1.0 inches (25 mm)
max 4.0 inches (100 mm)

<

23. Keyboards /
DIMENSIONS:
Diameter Bore-handed

min 0.385 inches (10 mm)
( max 0.7S inches (19 mm)

preferred 0.5 in. (13 mm)
Cold Regions mittens

min 0.75 inches (19 mm)
preferred 0.7S in. (19 mm)

RESISTANCE:
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Detailed Design Considerations YES NG N/A Comments

Numeric
min 3.5 oz. (IN)
max I4.0 oz. (4N)

Alphanumeric
min 0.9 oz. (250 mN)
max 5.3 oz. (1.5 N)

Dual Functio _n
min 0.9 oz. (250 mN)
max 5.3 oz. (1.5N)

DISPLACEMENT:
Numeric

min 0.03 inches (0.8 mm)
max 0.19 inches 4.8 mm)

Alphanumeric
min 0.05 inches (1.3 mm)
max 0.25 inches (6.3 mm)

Dual' Function
min 0.03 inches (0.8 mm)
max 0.19 inches (4.8 mm)

SEPARATION:
Between odiacent key tops

min 0.25 inches (6.4 mm)
preferred 0.25 in. (6.4 mm)

24. Toggle Switches
OlMENSIONS:
Arm Length (Bare finger)

min 0.5 inches (13 mm)
max 2.0 inches (50 mm)

Arm Length (Gloved finger)
min 1.5 inches (38 mm)
max 2.0 inches (S0 mm)

Control Tip
min 0.125 inches (3 mm)
max 1.0 inches (25 mm)

RESISTANCE:
Small Switch

min 10 oz. (2.8N)
max I6 oz. (4.5N)

Large Switch
min 10 oz. (2.8N)
max 40 oz. (I IN)

DISPLACEMENT:
2 Position

min 30 deg
max 120 deg.

C-27

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



TOP l-2-610 20 Dec;mber 1977

Detailed Design Considerations YES NO|N/A Comments

3 Position
,

min 18 deg.
max 60 deg.'

desired 25 deg.
i SEPARATION:

Single Finger Operation
min 0.75 inches (19 mm),

optimum 2.0 in. (50 mm)
Single Finger Ope ction-lever
lock toggle swei-..

min 1.0 inches (25 mm)
optimum 1.0 in. (50 mm)

Simultaneous Operation by Dif-
ferent Finger

min 0.625 inches (16 mm),

optimum 0.75 in. (19 mm)'

25. Legend Switch
DIMENSIONS:

min 0.75 inches (19 mm)
max 1.5 inches (38 mm)

DISPLACEMENT:
min 0.125 inches (3 mm)
max 0.250 inches (6 mm)
positive position switch 3/16
in. (5 mrn)

BARRIERS:
Barrier Width

min 0.125 inches (3 mm)
max 0.250 inches (6 mm)

Barrier Depth

min 0.88 inches (5 mm)
max 0.250 inches (6 mm)

RESISTANCE
min 10 oz (280 mN)
max 40 oz. (I IN)

/26. Lever
DIMENSIONS:
Diameter
Finger Grasp

min 0.5 inches (13 mm)
max 3.0 inches (75 mm)

Hand Graso,

min 1.5 inches (38 mm)
max 3.0 inches (75 mm)
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Detailed Design Considerations YES|NO N/A| Comments

RESISTANCE:
One Hand (d-l)

min 2 lb. (9N)
max 30 lb. (135N)

Two Hands
min 2 lb. (9N)
max 50 lb. (220N)

One Hand (d-2)
min 2 lb. (9N)
max 20 lb. (90N)

Two Hands
min 2 lb. (9N)
max 30 lb. (135N)

DISPLACEMENT:
Forward (d-l)

max I4.0 inches (360 mm)
Lateral (d-2)

max 38.0 inches (970 mm)
SEPARATION:
One Hand Random

min 3.0 inches (75 mm)
preferred 5.] in. (125 mm)

27. Pedals /
DIMENSIONS:
Height

min 10 inches (25 mm)
Width

min 3.0 inches (75 mm)
DISPLACEMENT:
Normal Operation

min 0.5 inches (13 mm)
max 2.5 inches (65 mm)

Ankle Flexion
min 1.0 inches (25 mm)
max 2.5 inches (65 mm)

Total Leo Movement
min 1.0 inches (25 mm)
max 7.0 inches (180 mm)

RESISTANCE:
Foot Not Restino on Pedal

min 4 lb. (18 N)
max 20 lb. (90 N)

Foot Restino on Pedal
min 10 lb. (45 N)
max 20 lb. (90N)
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Detoiled Design Considerations YES NO - N/A Comments

Ankle Flexion Only
max |O lb. (45 N)

Total Leo Movement
min 10 lb. (45 N)
max I80 lb. (800 N)

SEPARATION:
One Foot Random

min 4.0 inches (100 mm)
preferred 6.0 in. (150 mm)

One Foot Sequential
min 2.0 inches (50 mm)
preferred 4.0 in. (100 mm)

28. Adequate control response feed- ['

back is provided.

29. Rotary valves open counterclock- /
wise.

30. Control movement conforms /
with corresponding related dis-
play.

31. Rotary controls turn to the right
(clockwise) to increase, and [
left (counterclockwise) to
decrease.

/32. Stops are provided at the begin-
ning and end of the control
movement travel.

33. In right-hand operations, knobs
are placed below or to the right
of displays.

34. For left-hand operations knobs
are placed below or to the left
of displays.

35. Controls meant to have a limited /
degree of motion have adequate
mechanical stops.

36. Controls are labeled as to func- ,/
tion and method of operation V
by means of arrows and appro-
oriate leaends.
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Detailed Design Considerations |YES! NO|N/A Comments

37. Selector switches have sufficient [
spring loading to keep from stop- I

|ping between detents.

38. Range of control action does / |

not interfere with other controls. )

39. Shape coded controls are visually
and tactually identifiable.

40. Control color has high contrast / |
with background.

41. Ambient light color determines !
useable control colors.

42. Switch legend is legible with [
or without internal illumination.

43. Legend switch lamps are replace- /able from the front of the panel
by hand and the legends or covers
are keyed to prevent the possibil-
ity of interchanging the legend
Covers.

44. Controls are selected and dis- /
tributed so that none of the
operator's limbs are overburdened.

45. Coding is uniform throughout ( J switches - F*3d'"3 :
the system. Auto-off-man

. Auto-off-hand
-Pull to lock-stop-start46. Controls are useable in the time

!. required despite inadvertent ] -Main heat, zeyo heat, auto heat
operation protection (guards). 1 .close, auto, open

u
47. Controls are not adversely of- L._{ Key in press relief - not in I

Vfected by distortion, shock and \.NDTT mode |

vibration. I
1

48. Control mntion is minimized, / Auto-off-man
not cycled through ON/OFF
unnecessarily.

49. Latches on levers do not cause [
delay in operation.

1
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Detailed Design Considerations YESlNO|N/A! Comments

50. Minimum use made of horizontal /
or 3 position toggle switches.

51. Shape coded controls are free
of sharp edges.

52. Critical controls are designed [ RC pump J switches
*

and located so that they are
not susceptible to being moved
accidentally.

53. If there is a possiblity of inad- /
vertent activation causing a
hazardous condition, controls
are recessed or shielded by a
physical barrier.

!54. " Dead man" controls are used
when operator incapacity can
produce a critical condition.

55. The main power ON/OFF switch
cuts all power to the complete
equipmen t.

56. Main Power switch is labeled.

57. Failure of power steerir.g does /
not incapacitate steering.

58. Resistance is built in so that
definite or sustained effort is
required for activation.

,

59. Controls are black or gray. / Knobs - silver

60. Controls are labeled with basic / NDTT mode
information for proper identi- Press spray volve - labels worn
fication, utilization, actuation, off
or manipulation of the element.

61. Operating instructicns are pro- /
vided except where use is obvious.

62. Diagrams are used wherever /
possible.
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t Detailed Design Considerations YES NO N/A Comments
[

/63. Calibroiion instructions are
placed as close to the calibrating
control as possible.

|
64. Adjustment controls are easy

to set and lock.

/ Poor labeling65. All controls have appropriate
scales or indexing. ;

(6. If red lighting is used, red is /
not used for coding. Use block
and yellow striping.

)
i
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i
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DESIGN CHECKLIST
8

DISPLAYS

Test Title b53 u s t. u Ce fe.1 - M+~41#

Test Project No. Date

Detailed Design Considerations YES NO N/A COMMENTS

1. Relationship between the display / Each of 4 RC pumps - backup
and its associated controls is pumps lights - 3 pairs - 2 Aux
unmistakable in terms of: pump controls

a) The proper control to use. j
b) Direction of movement of

the control.
c) Rate and limits of movement ;

|of the control.

2. Controls are located adjacent / See above i

to (either under or to right of) |
associated displays. j

|

l3. Functionally related units are /
grouped togetther and are similar

,

'f rom panel to panel.

4. Displays in groups are located !
fram left-to-right and/or top-
to-cottom order of use.

S. Displays used in system checkout /
are located so they can be ob-
served from one position.

6. All displays are arranged in the [
sequence in which they are
used.

7. Meters, dials, and instn>ments are / 7 strip chart displays
so sized / arranged that they can - press level
be read from the normal operat- - RC press - wide, narrow B
ing position. - narrow A

-RC outlet temp
- RC unit ave temp
-RC total flow

YES = Adequate NO = Inadequate N/A = Not Applicable
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Detailed Design Considerations YES NO N/A Comments

8. In standing positions, the most j
frequently used displays are v
located appro:'imately at the
eye level of the operator.

9. Frequently used displays are /
grouped together.

10. Displays are located where they j Not when strip charts are
con be read to the required degree pulled out
of accuracy.

I 1. If on separate panels, positions /of related controls and displays
correspond and the panels do
not face each other.

12. Control display groups for main- /
tenance use only are not located
in prime operating space.

13. Display arrangement is consistent /
from one situation to another.

14. Unusual aids such as ladders, /
extra lighting, etc., are not
needed to read or gain access
to a display.

15. Display scales are limited to /
only information n(eded to make
a decision or take action. All
needed information is presented.

16. Information is presented in such /
form that no interpretation or
decoding is necessary.

17. Informatio.1 for different types
of activities is not combined
unless the activities require
the same information.

18. Failure in the unit is clearly / Lights
shown or the operator is other-
wise warned.
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Deiciled Design Considerations YES| NO|N/A Comments

19. Trademarks, company names, /
and other unnecessary informa-
tion are not on the panel face.

20. Job aids (graphic overlays) are /
provided when a plotter operator
is required to interpret graphic
data.

21. On units having operator displays, /maintenance displays are located
behind access doors on the opera-
tor's panel.

22. On units without operator panel, t/
maintenance displays are located
on one face accessible in normal
installation.

23. Viewing distance from the eye / 40 in. min. - to back panel
to the displays located close
to controls is 28 inches (710mm)
maximum and 13 inches (510mm)
minimum.

24. The display pointer extends to /but does not obscure the index
mark width.

25. Display pointer is mounted as /close as possible to dial face
to eliminate parallax and shadows.

26. Counters and flags are mounted /
close to the panel surface.

27. CRT target visual angle exceeds /2.0 minutes and 10 lines of reso-
lution; viewing disrance is 16 |

inches (10 in. minimum).

28. Illumination is uniform. /
29. Multiple dispicys grouped together /will have brightness uniformity

across the range of full "ON"
to full "OFF."
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Detailed Design Considerations YES NO N/A Comments

30. Thg display face is not less than [
45 from the operator's normal
line of sight.

31. There is a high degree of contrast / Stripcnarts
between the scale face and mark-
ings.

32. Frequently used displays are /
grouped together and are placed
in the optimal visual zone. Limits
are as follows:
Eye Rotation Alone
Horizontal Plane

35 maximum
15 optimum

Vertical Plane
Horizgntal Line of Sight

40 maximum
15 optimum

Normgl Line of Sight
20, maximum
15 optimum

Head Rotation Alone
Horizgntal Plane

60 maximum
0 optimum

Vertical Plane
Horizontal Line of Sight

65 maximum
Normal Line of Sight

35 maximum
Head and Eye Rotation

'Horizgntal Plane
95 maximum
15 ootimum

Vertical Plane
90 maximum
15 optimum

Normal Line of Sight
15 optimum

23. Glare does not interfere with
reacobility of the display at
a location.
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Detailed Design Considerations |YES' NO|N/AI Comments

34. Indicator lights show equipment / 36 red lights j
response, not merely control 34 green lights 1

position; are used sparingly and 2 white lights
only show information needed 7 amber lights ;

for effective system operation. |
|

35. Luminance contrast exceeds / Labels !

50 % 1

l
'

36. Flashing lights have a flash rate /of 3 to 5 flashes per second;
in case of flasher failure, the
light illuminates and burns steadily.

37. Color coding is used where pos- /
sible; unused scales are covered.

38. Indicators used at night are dim-
moble (0.02-1.0 ft-L).

39. If faint signal detection is required /
and ambient illuminction is above
0.25 ft-C (2-7 lux) the CRT is
hooded, shielded, or recessed.

40. Printed matter is visible. If !
cmbient illumination inadequate,

,

matter is illuminated by the '

printer. Plotted matter is also
readily visible.

41. Projection display rates for group
viewirg are as follows:-

FACTOR:.
Ratio of wewing pst nce

.

screen diagonci
OPTIMUM:

4
PREFERRED LIMITS:

3-6
ACCEPTABLE LIMTS: ,

'2-8

FACTOR:
Angle off centerline
OPTIMUM:

0

t
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Detailed Design Considerations YES NO N/A Comments

PREFERRED LIMITS:
| 20

AC E,PTABLE LIMITS:
'

FACTOR:
Image luminance (no film in oper-
ating projector) (for still projec-
tions higher values may be used)
OPTIMUM:

210 ft-L (34 cd/m )
PREFERRED LIMITS:

28-14 ft-L (27-48 cd/m )
ACCEPTABLE LIMITS:

2
| S-20 ft-L (17-69 cd/m ).
| FACTOR:

Luminance variation across
screen (ratio of maximum to
minimum luminance)
OPTIMUM:

l i

PREFERRED LIMITS:
I.S

ACCEPTABLE LIMITS:
3.0

FACTOR:
Luminance variations as a func-
tion of viewing location (ratio
of maximum to minimum lumi-
nonce)
OPTIMUM:

1

PREFERRED LIMITS:
2.0

ACCEPTABLE LIMITS:
4.0

Ratio of ambient light
bright part of image

OPTIMUM:
0

PREFERRED LIMITS:
0.002-0.01

ACCEPTABLE LIMITS:
0.1 max
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Detailed Design Considerations YES NO N/A Comments

For presentation not involving
gray scale or color (e.g., line
drawings, tables) 0.2 may be
used.

42. Supplemental viewing system /
is pruvided for remote handling
situations.

43. LED are red only and not near
red warning lights. Dimming
is compatible.

44. Critical warning lights are iso- /
lated from other less importent :

lights for best effectiveness. j
1

45. Internal instn; ment lighting /
is provided where effective.

46. Indicator lights are immediately /
and unavoidably associated with
the proper control.

47. Legend lights are used in prefer- !
ence to simple instructor lights.

48. Indicator lights are capable of [
providing flashing red for emer-
gency or malfunction conditions.

l
49. The information displayed is /

clear, specific, and useable.
.it is not redundant or degraded
by vibration. It is at a level
of accuracy required for the
operator's action or decision.

50. The provision of the display !
presentation is consistent with
system precision.

51. The dispicy indicator ceases [
to move after the control move-
ment stops.

i
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Detailed Design Considerations YES NO N/A Comments

52. Displays which cannot or may /
not be watched continuously,
but need continuous monitoring,
have a suitable auditory or visual
warning backup.

53. Counter numbers change by !
snap action, follow each other
not faster than 2 per second
if read consecutively, increase
with clockwise rotation of the
reset knob, and automatically
reset sequencing as well as
having a manual reset.

I
54. Material in printer is easily /

changed and indicates remaining
supply of printing materials.

!55. Failure of a display circuit is Light
immediately apparent.

56. Failure of the dispicy circuit [
does not affect display equipment.

57. Most important displays are /
placed in the optimum visual
Zone.

58. A signal absence does not denote !
"go ahead," " ready," etc., only
a power off condition.

59. Transilluminated, LED and incan-
descent displays conform to
the following color code, except
that training ecuipment colors
can be approximate:

a. Flashing red denotes only [
emergency conditions which
require operator action with-
out undue delay to avert

; personnel injury and/or equip-
ment damage.
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Detailed Design Considerations YES NO N/Al Comments

b. Red alerts an operator that y/ Red - open, auto, start, manual
a system or any of its parts (Press Relief)

,

is inoperative or that .a suc- l

cessful mission is not possible
unless corrective action is ,

taken. I

c. Yellow advises an operator / Yellow Ab 4*8 *
of a marginal condition or
alerts him to situations of
caution, recheck or unex-
pected delay.

d. Green indicates that moni- / Green - closed, stop
tored equipment is in toler-
ance or that a state of readi-
ness exists.

e. White shows system conditions / White - hand (Bailey)
that do not have "right" or
" wrong" implicatons such
as alternating functions
except that white is not used
in circraft flight stations.

f. Blue is used for advisory /
lights only, except that blue
is not used in aircraft flight
stations.

60. Flashing lights are used only /
to call the operator's attention j
to a condition requiring action. 1

61. Legend lights signifying danger /
are larger than other legend
lights. '

62. If operator is wearing earphones p/
!

during normal operations, audio
warning signals are directed
to both earphones and work creo.

63. Audio signal action specifies /the nature of the problem (main-
tenance, emergency, health
hazard).

I
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Detailed Design Considerations YES NO N/A Comments
_

64. Audio signals denoting emergen- /
cies are notably different from
routine signals.

6S'. The following types of signals
may not be used as warning

l devices:

l
; a. Modulated or interrupted

tones that resemble naviga-
tion signals or coded radio
transmissions.

b. Steady signals that resemble
hisses, static, or sporadic

| radio signals.

c. Trains of impulses that resem-
ble electrical interference
whether regularly or irregularly
spaced in time.

d. Simple warbles which may
be confused with the type
made by two carriers when
one is being shifted in fre-
quency (beat-frequency-
oscillator effect).

e. Scrambled speech effects
that may be confused with
cross modulation signals
from adjacent channels,

f. Signals that resembie random
noise, periodic pulses, steady
or frequency modulated sim-
pie tones, or any other signals
generated by standard counter-
measure devices (e.g., " bag-
pipes").

g. Signals similar to random
noise generated by air con-
ditioning or any other equip-
ment.
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Detailed Design Considerations YES NO N/A Comments
. _ _

h. Signals that resemble sounds
likely to occur accidentally
under operational conditions.

66. The first 0.5 seconds of an
audio signal is discriminable
from the first 0.5 second of
any other signal. The length
of the worning is a minimum
of I/2 second until corrective
action is taken.

67. The audio device and circuit
design preclude false alarms.

68. The height to width ratio of /oil labeling is acceptable for
fast and accurate reading.

69. Counters are horizontally posi-
tioned.

70. The same numerical progression t[
is used on all scales of combined
displays.

71. In sequential displays, the se- /
quence progresses from left to
right.

72. Scale values and their indexes /
are consistent in directions of
increase or decrease.

73. 'The display can be read quickly /in the manner desired (quantito-
tive, qualitative, or check reading).
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DESIGN CHECKLIST
10

WORKSPACE

Test Title M Sforj t e A h ,/ _ 9,+-e/ t/
. _ _ _

Test Project No. Date

Detailed Design Considerations YES NO N/A COMMENTS

1. Design and sizing insures accom- /
modation, compatibility, opera-
bility and maintainability by
at least 90 percent of the user
population (a range from the
5th percentile to the 95th per-
centile for single dimensions).

2. Cabinets, consoles, and work /surfaces that require on operator
to stand or sit close to their
front surfaces contain a kick
space at the base at least 4
inches (100 mm) deep and 4
inches (100 mm) high to allow
for protective or speciclized
apparel.

3. Panel Dimensions - seated -
with vision over top.

a) Seat height 18"(460 mm)
from floor
writing surface-25.5"(650
mm) above the floor

vertical dimension of panel-
22"(56 mm) above writing
surface

maximum console width -
44" (1.120 m)

b) Seat height 23"(580 mm)

writing surface - 32"(810
mm)

vertical dimension of panel
- 22"(560 mm)

'

YES = Adequate NO = Inadequate N/A = Not Applicable'
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Detailed Design Considerations YES NO N/A Comments

maximum console width -
44" (1.120 m)

c) Seat height 28.5" (725 mm)

writing surface - 36" (910
mm)
vertical dimension of panel
22"(560 mm)

Maximum console width -
44" (1.120 m)

4. Panel Dimensions - seated -
without vision over top.

a) Seat height - 18"(460 mm)

writing surface 25.5"(650
mm)

vertical dimension of panel
26" (660 mm)

maximum console width 36"
(910 mm)

b) Seat height - 23"(580 mm)

writing surface - 32"(810
mm)

vertical dimension of panel
26" (660 mm)

maximum console width 36"
(910 mm)

c) Seat height - 28.5"(720 mm)

writing surface - 36"(910
mm)

vertical dimension of panel
26" (660 mm)

maximum console width -
36" (910 mm)

5. Panel Dimensions - seated or
standing with standing vision
over top.

seat height - 28.5" (720 mm)

'

,
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Detailed Design Considerations YES NO N/A Comments

writing surface - 36"(910 mm)

vertical dimension of panel 26"
(660 mm)

maximum console width 36"
(910 mm)

6. Panel Dimensions - standing with !
vision over top.

s

writing surface - 36"(910 mm)

vertical dimension of panels
26" (660 mm)

maximum console width - 44"
(l.120 m)

.

7. Panel Dimensions - standing /
(without vision over top).

writing surface - 36"(910 mm)

vertical dimension of panel -
36"(910 mm)

maximum console width - 36"
(910 mm)

8. Consoles have at least 4 feet [
(1.220 m) of free floor space
in front whenever feasible.

9. The seated operator has free [
pedal access and use of foot
pedals. j

10. Compartment design allows /
equipment sharing and good

|

CommVOICation. !

11. Workspace allows ease of weapon /
handling, aiming, loading, firing,
and field stripping.

12. User is oriented to work site. /

C-55
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Detailed Design Considerations YES|NO N/A Comments

13. Crane controls are easily reached
and offord load visibility.

!14. Display reading location is identi-
fled.

15. Equipment is designed and in- /
stalled with workspace require-
ments in mind.

16. Armrests are at least 2 inches /
(50 mm) wide and 8 inches (200
mm) long.

I 7. Knee and foot room should exceed [
the following dimensions beneath
work surfaces:

a) Height: 25 inches (640
mm)

b) Width: 20 inches (510
mm)

c) Depth: 18 inches (460
mm)

18. Back and seat of chair have
1" minimum podeng.

#19. Lateral work space is 30" wide
x 16" deep; writing space is 24"
wide x 16" deep.

20. Armrests do not interfere with
work, egress or emergency pro-
cedures.

21. Vertical seat adjustments are /
| 15-21"(16-21" for male use

exclusively) in i inch maximum
inctements.

#22. Th eat backrest reclines 103-
lI and supports the torso so
that the operator's eyes are
within 3" of the " eye-line."
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Detailed Design Considerations YES|NO N/A Comments

23. Rotating seats have 8 locking
positions minimum and support
250 lbs. The seat adjusts fore
and oft at least 4" minimum.

/
24. The operator does not have to

lift self to adjust the seat.

25. Easy access is provided to and
from a station.

26. Equipment rocks requiring main-
tenance have space available,
when feasible, as follows:

a) Minimum distance from the
front of the rock to the
opposite surface or obstacle
is 42 inches (1.070 m).

b) Minimum lateral workspace
for rocks having drawers:

1) With drawers weighing
less than 45 pounds (20.4
kg); 18 inches (460 mm) ,

on one side and 4 inches
(100 mm) on the other.

2) With drawers weighing
over 45 pounds (20.4 kg)
18 inches on each side.

9'
27. , Allowances are made for heavy /

clothing and protective equipment.

28. A loader can comfortably sit
in the closed hatch mode or
stand in the open hatch mode.

|29. Workspace provides head, arm
and body clearance at any wecpon j

!position.

30. User space is not encroached [
upon by others.

C 51
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Detailed Design Considerations YES NO N/A Comments

!31. Reflection of instn;ments or

console in windows or windshields
is avoided. ,

/
32. Right-left viewing angle for

a wr@-cround console is l# :

maximum. |

33. The, forward field of view is
180 minimum.

34. Minimum illumination levels / ,

!for different work areas and
types of work are os follows
in Footcandles (LUX):

Console surface 30 (325)

Dials 30 (325)

Emergency lighting 3 (30)

Gauges 30 (325)

Meters 30 (325)

Missiles:
Repair / Service 60 (640)
Storage areas 10 (I 10)
General inspection 30
(325)

Panels:
Front 30 (325)
Rear 10 (110)

Passageways 10 (I 10)

Reading
Large print 10 (I 10)
News print 30 (325)
Pencil reports 50 (540)
Small type 50 (540)
Prolonged recaing 50
(540)

Recording 50 (540)

Repair work:
General 30 (325)
Instrument 100 (l075)

C-58
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Detailed Design Considerations YES|NOiN/A Comments

35. Visors, etc., reduce external /
glare.

36. Transparent areas are free from
color, distortion, etc.

37. Multireflections from multilayered
windows are minimized.

38. Windgcreen angle of incidence
is 60 maximum to undistorted
vision.

39. Windows or canopies have optimum
unobstructed vision.

40. Instrument reflection is avoided. /
41. If possible there is a direct view /of work.

42. Distortion is avoided in windows.

43. Door posts or wiper motors do
not obscure vision.

/
44. Loader can see outside while

operating in close hatch mode.

45. Provisions for auxiliary power !
and lighting are provided. '

46. Seating is compatible with con- !
sole.

47. Heating and air conditioning speci- [
fications for rrobile detail work t

areas - 50 F to 85 F. For perma- |

nent details work crecs - 65 F
to 85 F.

48. Air conditioning systems do
not discharge cold air directly
on personnel.

49. Adequate ventilation is provided
by a minimum of 30 cubic ft.
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Detailed Design Considerations YES NO N/A Comments

per minute per man minimum.
Air is moved past the operator
at a velocity of not more thar
100 feet (30 m) per minute -
65 feet (20 m) per minute if
possible.

50. The effective temperature within [
enclosures for exjendegperiods
is at or below 85 F (29 C).

51. The acoustical environment /
does not degrade system effec-
tiveness.

52. The average room sound absorp-
tion coefficient is at least 0.20.

53. Facilities and equipment are ,!designed to control the trans-
mission of whole body vibration
to levels permitting safe opera-
tion and maintenance.

54. Test stands are part of the equip- /
ment.

55. Handles are provided on units /
which are removed or carried.

56. Vehicles have a minimum tem-
perature of 68 F'(20 C)(unless
wearing cold regions clothing
and exposure less than 3 hours).

57. Fresh air is provided at a minimum /
of 20 cu. ft. (0.43 cu m)/ minute /,

person; in a hot climate, air
' flow rates should be between

150 and 200 cu. ft. (4.25 and
5.66 cu m) / min./ person.

58. Protective padding is used. /
59. Mirrors are braced against vibra- f

tion. V

t
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Detailed Design Considerations |YES NOlN/A Comments
_

60. Ventilation or other protective
measures are provided within
limits.

61. Intakes for ventilation systems !
are located so os to minimize
the introduction of contaminated
air from exhaust pipes, etc.

62. Cars have seat belts.

63. Windshields and windows are [
shatterproof and do not distort
vision.

/
64. Hazard alerting devices are

provided.

65. Illumination is adequate, glare /
'

is reduced and capability for
dimming is provided.

/
66. Maintenance workspace is free

of obstructions which could cause
injury.

67. Equipment is guarded if tempera- /
ture exceeds 140 F (120 F if
handled).

68. Exposed edges are rounded and /
have a .04" minimum radius.
Exposed corners are also rounded
and have a 0.5" minimum radius.

69. Guards are provided on moving /
parts.

70. Radiation hazards are minimized. /
71. Padding is non-abrasive and

non-toxic.

72. Exhausts are directed away from
compartments.

C-d i
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Detailed Design Considerations YES NO N/A Comments

73. Adequate and suitable storage !
is provided for manuals, work-
sheets, etc.

74. Standees have work surfaces /
provided to support manuals,
etc.

75, Conspicuous placards are adjacent
to equipment which is hazardous
to the user.

#76. Areas requiring special equipment
and/or clothing are specifically
identified.

77. Any structure which con be
chopped through in an emergency
is clearly marked, oxes provided.

78. Emergency procedures are detailed

79. Instructions are kept simple. /

!80. Push-out escape windows are
marked.

81. Equipment is located so that
awkward working positions are
unnecessary.

82. Sufficient space is provided /
to use test equipment and other
tools required during checkout.

83. Controls (switches, knobs, etc.)
are easily reached from the
working position.

84. Components are located so that /
physical interference among

,

operators working on the same
j areas is lessened.

85. The lines of sight to a display t/
are not obscured by poor arrange-

|
I ment of people or equipment.
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| Detailed Design Considerations YES ' NO|N/A Comments

"/86. Traffie flow between areas is
( efficient.

87. Auditory alerting and warning /'

signals are loud enough to be
heard above environmental
noise.

88. Equipment is secured in order /
to prevent shifting or overturning
accidentally.

C-63
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Detailed Design Considerations YES NO N/A Comments

|
|

|

!

<
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DESIGN CHECKLIST
20

MEASURES

hMSS o v,2 w % ha l - :P/ws l 'lTest Title. -_

/

Test Project No. Date

Detailed Design Considerations YES NO N/A COMMENTS

1. Displays are located so they /
can be read to the required ,

accuracy.

2. Display arrcngement is consis- / I
tent from one cpplication to
another.

3. Measuring marks on opaque #
containers are piaced inside.

4. Display viewing distance: 13-
28".

5. Minimum number of measuring
devices is used.

!6. Canteen cup is useable as stand-
ard or emergency measuring
device for field use.

7. Item container used for measuring /
where possible.

8. Measurement marks raised.

9.. Containers allow for full hand,
finger, clearance when using open-
ing tool.

10. Reflections minimized. !
.

I 1. Display precision, response is /
consistent with that of system.

12. Scales: linear, start at 0, use /
whole numbers, 2 pointers max,
numerals oriented upright.

YES = Adequate NO = Inadequate N/A = Not Applicable
;
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Detailed Design Considerations YES NO N/A Comments

13. Field items are non-corrosive,
easily cleaned or disposed.

[14. Information limited to that neces-
sary to take action.

|

15. Information is directly useable. [
16. Specified measuring amounts are /

consistent with measuring device.

!17. Measures clearly detailed.

18. For group use: multiple of food /
; components or general formula
| for computation given.

|
t

|

|
|

|
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DESIGN CHECKLIST
|

LABELS, MANUALS, MARKINGS

Test Title a d CoM to | / hue / M-

Test Project No. Date |

Detailed Design Considerations YES NO N/A COMMENTS

1. Controls, displays and other items [ CRDM Group ind. - 2 meters -
of equipment are clearly marl <ed no labels
and labeled except in cases where
use is obvious to the operator.

2. Labels are on or near the item / ;*
~ to be identified. l

3. Labels do not cover any other [information and are not located
behind controls. They can be
seen ecsily by the operator and
are not obscured by the operator's
hand activating a control.

4. Labels qre located in the same /
manner throughout the equipment
and system.

5. Labels are not covered by other /equipment and are located on
the flattest, least cluttered
and cleanest surface available.

1

6. Labels are mounted so that they. /
cannot be accidentally damaged

!or removed.

7. Where instructions are lettered
on hinged door, lettering is set
so that it con be read when the

idcor is open. '

8. Labels are graduated in size. fGroup label characters are at v
least 25% larger than those of
individual controls and displays.

3

YES = Adequate NO = Inadequate N/A = Not Applicable
|

'
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|

Detailed Design Considerations |YES NO|N/A Comments

:

Control and display characters,
in turn, are at least 2S% larger
than those identifying control
positions.

9. Spacing between characters /is a minimum of one stroke;
, between words is a minimum
| of one character.

10. Abbrevisiions are capital letters, /
periods being omitted except
when there is a possibility of

|
misinterpretaion.

I 1. Extended copy (instructions) /
is in lower case letters.

12. Label characteristics are deter- g Engraved labels on diamond
mined by illumination level panel

nnd color.

13. Labels are easily read at opera- Worn - poor contrast
tional reading distances with
vibration / motion and lighting
levels taken into consideration.

! INo .14. Labels are sharp with high con-
trast.

15. With illumination less than I / '

ft-C, white, white florescent,
or torch-lighted characters on

| a dark background are used.
!

16. With illumination above I ft- / Dark silver or light
;

C, black letters against a light
background are used.

17. For dark adoptation, letters /
are visible and do not interfere
with night vision.

18. When letters, etc., are viewed j
by means of television, they are V
light against a dark background.

C-4
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Detailed Design Considerations YES|NO N/A Comments

19. Labels on production equipment /
are as durable as the equipment.

/20. Labels for prototype equipment
cre easily affixed, altered and
removed.

21. Markings and tags are as perma- /
nent as the equipment to which
applied and able to withstand
environmental and cleaning
conditions.

22. Labels are accessible and visible /
during maintenance.

23. Load capacity is marked on lift-
ing equipment.

24. Roman numerals are not used,
if possible.

/25. Vertical labels are used only
when the labels are not critical
for personal safety and perform-
ance, and space is limited.

/26. Electrical receptacles are clearly
marked with voltage, phase and
frequency characteristics.

'

27. Pipe, hose, and tube lines are
clearly labeled as to contents,
pressure, temperature, and
hazards.

28. Warning placards are weil illu- [
minated.

,

i,

29. Warning notices are elecr and / ,

direct. Characters are 25% |
larger than any following in- !

structions. 1

30. Placards are placed adjacent
to hazards.

C-5
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Detailed Design Considerations YES NO N/A Comments

31. Circuit breakers are labeled /
and easily accessible.

32. Trade names and other irrelevant /
information do not appear on
labeling.

33. Labels are concise with a mini- / Group position indication select
mum of repetitive information.

34. An abstract symbol is used only / *

if meaningful.

35. Each assembly, component, and / Scale labeled in 2 10% - no
part is labeled with a visible other label
and meaningful name, number,
and symbol.'

!36. Printed information is directly
useable with a minimum of de-
coding and interpolation.

37. Labels do not describe the enoi-' /neering characteristics or nornen-
clature of the piece of equipment,
if at all possible.

38. Lcbels are etched, embossed, / Engroned
or engraved into the component
or chassir,.

C-6
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DESIGN CHECKLIST
6

CONTROLS

Test Title ,d Go~bi - #4~.e.I #
Test Project No. Date

Detailed Design Considerations YES NO N/A COMMENTS

1. Control relationship to its display /
is apparent.

2. Functionally related controls /
and displays are grouped together.

3. Control groups, sequential opera- [
tions have left-to-right order
of use or top-to-bottom order
of use.

4. Controls in functional groups /
are located in accordance with
operational sequence and/or
function.

5. Lifting equipment controls are /
within easy reach with the load
visible.

6. Controls are located so that /
they cannot be accidentally
moved.

7. Groups with similar functions
are similar throughout the system.

8. Controls are marked to indicate /
in which direction to operate
the control.

9. Control / display groups used !
only for maintenance are not
located in prime operating space.

10. Controls used most often are
located in the best position for
ease of reaching and grasping.

YES = Adequate NO = Inadequate N/A = Not Applicable

C 21
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Detailed Design Considerations YES NO N/A Comments

i 1. Controls operated without visual /
reference are located in front
rather than to the side or behind
the operator.

12. Internally mounted controls /
are located away from dangerous
voltcge.

13. Sensitive adjustments are located /
or guarded to prevent accidental
activation.

14. Controls used for same function
on different types of equipment
are of the same size and shape.

[15. Rotary Control
DIMENSIONS: .

Length
min 1.0 inches (25mm)
max 4.0 inches (100mm)

Width
max 1.0 inches (25mm)

Depth
min 0.625 inches (16mm)
max 3.0 inches (75mm)

RESISTANCE
min 1.0 inch-Ib (I 13 rrN-
m)
max 6.0 inch-Ib (678mN-
m)

DISPLACEMENT
For facilitating performance

min 30 degrees
max 90 degrees

SEPARATION
One Hand Random

min 1.0 inches (25 mm)
| preferred 2.0 in. (50 mm)
l Two-Hond Operation

min 3.0 inches (75 mm):

l preferred 5.0 in. (125 mm)

16. Key Operated Switch /
DISPLACEMENT

min 80 degrees

C-22

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



20 Dectmber 1977 TOP l-2-510

Detailed Design Considerations YES NO N/A Comments

max 90 degrees
HEIGHT

min 0.5 inches (13mm)
max 3.0 inches (75mm)

RESISTANCE
min I in/lb (I13 mNm)
max 6 in/lb (678 mNm)

17. Discrete Thumbwheel Control
DIMENSIONS:
Diameter

min 1.5 in. (38mm)
max 2.5 in. (65 mm)

Trough
min 0.45 inches (1 i mm)

Distance
max 0.75 inches (19 mm)

Width
min 0.1 inches (3 mm)

Depth
min 0.125 inches (3 mm)
max 0.5 inches (13 mm)

Separation
min 0.4 inches (10 mm)

RESISTANCE:
min 6 oz. (165 mN)
max 20 oz. (560 mM)

18. Continuous Adjustment Rotary /
Knobs
DIMENSIONS:
Fingertip Grasp Height

min 0.5 inches (13 mm)
max 1.0 inches (25 mm)

Diameter
min 0.375 inches (10 mm)
max 4.0 inches (100 mm)

Thumb and Finger Encircled
Diameter

min 1.0 inches (25 mm)
max 3.0 inches (75mm)

Palm Groso
Diameter

min 1.5 inches (38 mm)
max 3.0 inches (75 mm)

C-23
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Detailed Design Considerations YES NO N/A Comments

Length
min 3.0 inches (75 mm)

TORQUE:
Height

max 4.5 in-oz (32 mN-m)
Diameter

max 6.0 in-oz (42 mN-m)
SEPARATION:
One Hand Individually

min 1.0 inches (25 mm)
max 2.0 inches (50 mm)

Two Hands Simultaneously
min 2.0 inches (50 mm)
max 5.0 inches (125 mm)

19. Cranks
DIMENSIONS:
Handle
Diometer (rpm-dia)
none - 1.0 inches (25 mm)
175 - 1.0 inches (25 mm)
275 - 0.5 inches (13 mm)
Length (rpm-length)
none - 3.75 inches (95 mm)
175 - 3.75 inches (95 mm)
275 - 1.5 inches (38 mm)
Radius (rpm-radius)
none - min 9.0 in. (230 mm)

max 16.0 in. (410 mm)
I75 - min 5.0 in. (125 mm)

max 8.0 in. (200 mm)
275 - min 0.5 in. (13 mm)

max 4.5 in. (I 15 mm)
RESISTANCE: (rpm-resistance)
none - min 2.0 lb (9N)

max 50 lb. (220N)
175 - min 6.0 lb. (27N)

max 15 lb (67N),

275 - min 2.0 lb (9N)'

| max 5 lb (22N)
! SEPARATION: (rpm-separation)
'

none - min 3.0 inches (75mm)
I 75 - min 3.0 inches (75mm)
275 - min 3.0 inches (75mm)

|
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Detailed Design Considerations |YES| NO|N/A| Comments

20. Hcndwheels
DIMENSIONS:
Wheel Diameter
One Mond

min 2.0 inches (50 mm)
max 4.25 inches (I 10 mm)

Two Hands
min 7.0 inches (180 mm)
max 21.0 inches (530 mm)

Rim Diameter:
min 0.75 inches (19mm)
max 2.0 inches (50 mm)

RESISTANCE:
One Hand

min 5 lb. (22N)
max 30 lb. (133N)

Two Hcnds
min 5 lb (22 N)
mcx 50 lb. (220 N)

DISPLACEMENT:
Two Hcnds

max 120 deg.
SEPARATION:
Two Hands - Simultaneously

min 3.0 inches (75 mm)
max 5.0 inches (125 mm)

21. Pushbuttons (Finger or Hand /
Operater2
DIMENSIONS:
Diameter
Fincertio Coerotion

min 0.385 incnes (10 mm)
mcx 0.75 inches (19 mm)

Thumb or Heel of Hand Operation
min 0.75 inches (19 mm)

RESISTANCE:
Finger Ooerotion .

min t o oz. (2.8N)
max 40 oz. (I 1.0N)

Little Finger Operation
min 5 oz. (1.4N)
max 20 oz. (5.6N)

DISPLACEMENT:
Thumb or Finger Operation

min 0.125 inches (3 mm)
mox 1.5 inches (38 mm)

|
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Detailed Design Considerations |YES| NO|N/A: Comments

| Numeric
| min 3.5.oz. (IN)
; max I4.0 oz. (4N)

AIphanumeric' -

min 0.9 oz. (250 mN)
max 5.3 oz. (1.5 N)

Dual Function i
min 0.9 oz. (250 mN)
max 5.3 oz. (1.5N)

DISPLACEMENT:
Numeric

min 0.03 inches (0.8 mm)
max 0.19 inches 4.8 mm)

Alphanumeric
min 0.05 inches (1.3 mm)
max 0.25 inches (6.3 mm)

Dual Function
min 0.03 inches (0.8 mm)
max 0.19 inches (4.8 mm)

SEPARATION:
Between odiacent key tops

min 0.25 inches (6.4 mm)
preferred 0.25 in. (6.4 mm)

24. Toggle Switches
DIMENSIONS:
Arm Length (Bare finger)

min 0.5 inches (13 mm)
max 2.0 inches (50 mm)

Arm Length (Gloved finger)
min 1.5 inches (38 mm)
max 2.0 inches (50 mm)

Control Tip
min 0.125 inches (3 mm)
max 1.0 inches (25 mm)

RESISTANCE:
|Small Switch ,

^

min 10 oz. (2.8N)
max I6 oz. (4.5N)

Large Switch
|

min 10 oz. (2.8N)
max 40 oz. (I IN) |

DISPLACEMENT:
'

2 Position
min 30 deg
max 120 deg. I

C-27
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Detailed Design Considerations YES NO N/A Comments

3 Position
min 18 deg.
max 60 deg.
desired 25 deg.

SEPARATION:
Single Finger Operation

min 0.75 inches (19 mm)
optimum 2.0 in. (50 mm)

Single Finger Operation-lever
lock toggle switch

min 1.0 inches (25 mm)
optimum 1.0 in. (50 mm)

Simultaneous Operation by Dif-
ferent Finger

min 0.625 inches (16 mm)
optimum 0.75 in. (19 mm)

!25. Legend Switch
DIMENSIONS:

min 0.75 inches (19 mm)
max 1.5 inches (38 mm)

DISPLACEMENT:
min 0.125 inches (3 mm)
max 0.250 inches (6 mm)
positive position switch 3/16
in. (5 mm)

BARRIERS:
Barrier Width

min 0.125 inches (3 mm)
max 0.250 inches (6 mm)

Barrier Depth
min 0.88 inches (5 mm)
max 0.250 inches (6 mm)

RESISTANCE
min 10 oz (280 mN)
max 40 oz. (I IN)

26. Lever j
DIMENSIONS: V _

Diameter
Finger Grasp

min 0.5 inches (13 men)
max 3.0 inches (75 mm)

Hand Grosp
-min 1.5 inches (38 mm)
max 3.0 inches (75 mm)

C-28

_



.____- . ._ __-____ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

20 Dectmber 1977 TOP l-2-6iO

Detailed Design Considerations YES NO N/A Comments

RESISTANCE:
One Hand (d-l)

min 2 lb. (9N)
max 30 lb. (135N)

Two Hands
min 2 lb. (9N) !
max 50 lb. (220N)

One Hand (d-2)
min 2 lb. (9N)
max 20 lb. (90N)

Two Hands
min 2 lb. (9N)
max 30 lb. (135N)

DISPLACEMENT:
Forverd (d-l)

max 14.0 inches (360 mm)
Lateral (d-2)

max 38.0 inches (970 mm)
SEPARATlON:
One Hand Random I

'

min 3.0 inches (75 mm)
preferred 5.0 in. (125 mm)

27. Pedals
OlMENSIONS:

|Height
min 10 inches (25 mm)

Width
min 3.0 inches (75 mm)

DISPLACEMENT:
Normal Operation

min 0.5 inches (13 mm)
i

max 2.5 inches (65 mm)
|iAnkle Flexion

min 1.0 inches (25 mm) i
max 2.5 inches (65 mm) |

Total Leo Movement
min 1.0 inches (25 mm)
max 7.0 inches (180 mm)

RESISTANCE:
Foot Not Resting on Pedal

min 4 lb. (18 N)
max 20 lb. (90 N)

Foot Resting on Pedal
min 10 lb. (45 N)
max 20 lb. (90N)

C-29
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Detailed Design Considerations YES NO N/A. Comments

Ankle Flexion Only
max 10 lb. (45 N)

Total Leg Movement
min 10 lb. (45 N)
max I80 lb. (800 N)

SEPARATION:
One Foot Random

min 4.0 inches (100 mm)
preferred 6.0 in. (150 mm)

One Foot Sequential
min 2.0 inches (50 mm)
preferred 4.0 in. (100 mm)

28. Adequate control response feed- [ Out limit, control on, in limit
back is provided. by group - safety and regulating

29. Rotary valves open counterclock- /
wise.

30. Control movement conforms /
with corresponding related dis-
play.

31. Rotary controls turn to the right /
(clockwise) to increase, and
left (counterclockwise) to
decrease.

32. Stops are provided at the begin- /
ning and end of the control
movement travel.

33. In right-hand operations, knobs /
are placed below or to the right
of displays.

34. For left-hand operations knobs /are placed below or to the left
of displays.

35. Controls meant to have a limited /
degree of motion have adequate
mechanical stops.

[| 36. Controls are labeled as to func-
tion and method of operation
by means of arrows and appro-
priate leaends.
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Detailed Design Considerations YES| NO|N/A| Comments

37. Selector switches have sufficient /
spring loading to keep from stop-
ping between detents.

38. Range of control action does /
not interfere with other controls.

39. Shape coded controls are visually [
and tactually identifiable.

40. Control color has hig's contrast Push button - poor contrast
with background.

41. Ambient light color determines !
useable control colors.

42. Switch legend is legible with !
or without internal illumination.

43. Legend switch lamps are replace- /
able from the front of the panel
by hand and the legends or covers
are keyed to prevent the possibil-
ity of interchanging the legend

)Covers.

44. Controls are selected and dis- /
tributed so that none of the
operator's limbs are overburdened.

45. Coding is uniform throughout
the system.

46. Controls are useable in the time f.

required despite inadvertent V

operation protection (guards).

47. Controls are not adversely of- /
fected by distortion, shock and
vibration.

48. Control motion is minimized, /
not cycled through ON/OFF |

unnecessarily.

49. Latches on levers do not come
,

jdelay in operation.

|
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Detailed Design Considerations YES NO N/A Comments

50. Minimum use made of horizontal /
or 3 position toggle switches.

Sl. Shape coded controls are free
of sham edges.

52. Critical controls are designed [ Gear shif t on diamond panel
and located so that they are
not susceptible to being moved
accidentally.

53. If there is a possiblity of inad- /
vertent activation causing a
hazardous condition, controls
are recessed or shielded by a
physical barrier.

54. " Dead man" controls are used /
when operator inc@acity can
produce a critical condition.

55. The main power ON/OFF switch /
cuts all power to the complete
equipment.

56. Main Power switch is labeled. /
57. Failure of power steering does /

not inemacitate steering.

58. Resistance is built in so that !
definite or sustained effort. is
required for activation.

59. Controls are black or gray. / Reactor trip is red - guarded

60. Controls are labeled with basic /information for proper identi-
fication, utilization, actuation,
or manipulation of the element.

!61. Operating instructions are pro-
vided except where use is obvious.

62. Diagrams are used wherever
,

| possible.
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Detailed Design Considerations YES NO N/A Comments

63. Calibration ins ructions are /
placed as close to the calibrating
control as possible.

64. Adjustment controls are easy
to set and lock.

65. All controls have appropriate [
scales or indexing.

66. If red lighting is used, red is [not used for codir.g. Use black
and yellow striping.
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|

|

|
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DESIGN CHECKLIST
8

DISPLAYS
r

Test Title i d Coubl - [A ur l 'l
Test Project No. Date

Detailed Design Considerations YES NO N/A COMMENTS

1. Relationship between the display / 8 green lights
and its associated controls is 14 white
unmistakable in terms of: 10 amber

8 red
a) The proper control to use.
b) Direction of movement of

the control.
c) Rate and limits of movement

of the control.

2. Controls are located adjacent /to (either under or to right of)
associated displays.

3. Functionally related units are /grouped together and are similar
f rom panel to panel.

4. Displays in groups are located 1/
from left-to-right and/or top-
to-bottom order of use.

5. Displays used in system checkout / Cannot red labels behind
are located so they can be ob- protruding lights on diamond
served from one position. panel

6. All displays are arranged in the /sequence in which they are
used.

7. Meters, dials, and instruments are / 4 scales are log scales
so sized / arranged that they can
be read from the normal operat-
ing position.

YES = Adequate NO = Inadequate N/A = Not Applicable
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Detailed Design Considerations YES NO N/A Comments
1

8. In standing positions, the most / Tove - low
frequently used displays are
located approximately at the
eye level of the operator.

9. Frequently used displays are /
grouped together.

10. Displays are located where they [ ]

can be read to the required degree )
of accuracy.

I 1. If on separate panels, positions / )
of related controls ond. displays
correspond and the panels do
not face each other.

12. Control display groups for main- /
tenance use only are not located
in prime operating space.

13. Display arrangement is consistent /
from one situation to another.

14. Unusual aids such as ladders, /
extra lighting, etc., are not
needed to read or gain access
to a display.

15. Display scales are limited to /
only information needed to make
a decision or take action. All
needed information is presented.

16. Information is presented in such / Meaning of lights - in limit -
form that no interpretation or out limit, etc.
decoding is necessary.

17. Information for different types /
of activities is not combined
unless the activities rNuire
the same information.

18. Failure in the unit is clearly [ Light bulbs
shown or the operator is other-
wise warned.

|
!

|
.
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Detailed Design Considerations YES NO|N/A Comments

19. Trademarks, company names, /
and other unnecessary informa-
tion are not on the panel face.

20. Job aids (graphic overlays) are !
provided when a plotter operator
is required to interpret grcphic
data.

21. On units having operator displays, /
maintenance displays are located
behind access doors on the opera-
tor's panel.

22. On units without operator panel, /
maintenance displays are located
on one face accessible in normal
installation.

23. Viewing distance from the eye ! = 40"
to the displays located close
to controls is 28 inches (710mm)
maximum and 13 inches (510mm)
minimum.

24. The display pointer extends to /
but does not obscure the index
mark width.

25. Display pointer is mounted as /
close as possible to dial face
to eliminate parallax and shadows.

26. Counters and flags are mounted !
.close to the panel surface.

27. CRT target visual angle exceeds !
2.0 minutes and 10 lines of reso-
lution; viewing distance is 16
inches (10 in. minimum).

28. Illumination is uniform.

29. Multiple displays grouped together [will have brightness uniformity
across the range of full "ON"
to full "OFF."

(
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Detailed Design Considerations YES NO N/A Comments

30. Thg display face is not les s than / Diamond displays - less than 45*
45 from the operator's nc.-nl
line of sight.

31. There is a high degree of contrast / Diamond
between the scale face and mark-
ings.

32. Frequently used displays are
grouped together and are placed
in the optimal visual zone. Limits
are as follows:
Eye Rotation Alone
Horizontal Plane

35 maximum
15 optimum

Vertical Plane
Horizgntal Line of Sight

40, maximum
15 optimum

Normgl Line of Sight
20 maximum
15 optimum

Head Rotation Alone
Horiz tal Plane

6 maximum
0 optirnum

Vertical Plane
Horizontal Line of Sight

65 maximum
Normal Line of Sight

35 maximum
Head and Eye Rotation
'Horizqntal Plane

95'' maximum
15 optimum

Vertical Plane
90 maximum
15 optimum

Normal Line of Sight
15 optimum

33. Clare does not interfere with [reccability of the display at
a location.

C-42
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Detailed Design Considerations YES NO N/A Comments

34. Indicator lights show equipment /response, not merely control
position; are used sparingly and
only show information needed
for effective system operation.

35. Luminance contrast exceeds /
50 %

36. Flashing lights have a flash rate
of 3 to 5 flashes per second; /
in case of flasher failure, the
light illuminates and burns steadily.

37. Color coding is used where pos-
sible; unused scales are covered. j

38. Indicators used at night are dim- !
moble (0.02-l.0 ft-L).

39. If faint signal detection is required /
and ambient illumination is above
0.25 ft-C (2-7 lux) the CRT is
hooded, shielded, or recessed. '

40. Printed motter is visible. If [
ambient illumination inadequate,
matter is illuminated by the
printer. Plotted matter is also
readily visible.

41. Projection display rates for group /
viewing are as follows:

FACTOR?iewing distance
Ratio of

screen diagonal
OPTIMUM:

4
PREFERRED LIMITS:

| 3-6
i ACCEPTABLE LIMTS:

2-8

| FACTOR:
Angle off centerline
OPTIMUM:

0
i
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Detailed Design Considerations YES NO N/A Comments ,

PREFERRED LIMITS:
20

ACCEPTABLE LIMITS:
30

FACTOR:
Image luminance (no film in oper-
ating projector) (for still projec-
tions higher values may be used)
OPTIMUM:

210 ft-L (34 cd/m )
PREFERRED LIMITS:

28-14 ft-L (27-48 cd/m )
ACCEPTABLE LIMITS: 2

S-20 ft-L (17-69 cd/m )

FACTOR:
Luminance variation across'

screen (ratio of maximum to
minimum luminance)
OPTIMUM:

1

PREFERRED LIMITS:
1.S

ACCEPTABLE LIMITS:
3.0

FACTOR:
Luminance variations as a func-
tion of viewing location (ratio
of maximum to minimum lumi-
nonce)
OPTIMUM:

1

PREFERRED LIMITS:
2.0

ACCEPTABLE LIMITS:
4.0

FACTOR: mbient lightRatio of bright part of image
OPTIMUM:

0
PREFERRED LIMITS: i

'

0.002-0.01
ACCEPTABLE LIMITS:i

i 0.1 max
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Detailed Design Considerations lhd5 NO'N/A Comments
_,- 2 291

For presentation not involving I

gray scale or color (e.g., line
drawings, tables) 0.2 may be
used.

42. Supplemental viewing system [
is provided for remote handling
situations.

43. LED are red only and not near
red warning lights. Dimming
is compatible.

44. Critical warning lights are iso- /lated from other less important
lights for best effectiveness.

45. Internal instmment lighting /
is provided where effective.

46. Indicator lights are immediately
and unavoidably associated with
the proper control.

47. Legend lights are used in prefer- / 40 single lights on diamond
ence to simple instructor lights.

48. Indicator lights are capable of /providing flashing red for emer-
gency or malfunction conditions.

49. The information displayed is / lights on diamond
clear, specific, and useable.
It is not redundant or degraded
'by vibration. It is at a level
of accuracy required for the
operator's action or decision.

50. The provision of the display /
presentation is consistent with
system precision.

51. The display indicator ceases
to move after the control move- !
ment stops.

4

i

I
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Detailed Design Considerations |YES| NO N/A! Comments

52. Dispicys whis.N cannot or may /
not be watchea continuously, ,

but need continuous monitoring, '

have a suitable auditory or visual
warning backup.

!53. Counter numbers change by
snap action, follow each other
not faster than 2 per second
if read consecutively, increase
with clockwise rotation of the
reset knob, and automatically
reset sequencing as well as
having a manual reset.

54. Material in printer is easily
changed and indicates remaining
supply of printing materials.

55. Failure of a display circuit is Light
immediately apparent.

56. Failure of the display circuit /does not affect display equipment.

Diamond lights too low o!so 1057. Most important displays are .f
V legend lightsplaced in the optimum visual

Zone.

58. A signal obsence does not denote ["go chead," " ready," etc., only
a power off condition.

59. Transiliuminated, LED and incon-
descent displays conform to
the fellowing color code, except
that training equipment colors
can be approximate:

/a. Flashing red denotes only
eraergency ccnditions which
require operator action with-
out undue delay to avert

| personnel injury and/or equip-
| ment damage.
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Cetailed Design Considerations - YES NO N/A Comments

b. Red alerts an operator that / Red means: )
a system or any of its parts out limit - 8 ;

is inoperative or that a suc- auto - I
cessful mission is not possible
unless corrective action is 1

Itaken.

c. Yellow advises an operator / Yellow means:
of a marginal condition or 10 failure modes - diamond
cierts him to situations of
caution, recheck or unex- White means:
pected delay. I hand

6 post supply status,

/ 8 control ond. Green indicates that moni-
tored equipment is in toler-
ance or that a state of readi- Green means:
ness exists. 8 in limit

e. White shows system conditions /
that do not have "right" or

;
" wrong" implicatons such I

as alternating functions
except that white is not used
in aircraft flight stations.

[f. Blue is used for advisory i

lights only, except that blue i

is not used in aircraft flight
stations.

60. Flashing lights are used only /to call the operator's attention
to a condition requiring action.

61. Legend lights signifying danger /are larger than other legend
lights.

52. If operator is wearing earphones [during normal operations, audio
warning signals are directed l
to both earphones and work area.

|
/ |63. Audio signal action specifies ,/ |the nature of the problem (main- V

tenance, emergency, health
hazard).
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Detailed Design Considerations YES NO N/A Comments

64. Audio signals denoting emergen- /
cies are notably different from
routine signals.

6S. The following types of signals
may not be used as warning
devices:

a. Modulated or interrupted
tones that resemble naviga-
tion signe|s or coded radio
transmissions.

b. Steady signals that resemble
hisses, static, or sporadic
radio signals.

c. Trains of impulses that resem-
ble electrical interference
whether regularly or irregularly
spaced in time.

d. Sirnple warbles which may
be cc-fused with the type
made by two carriers when
one is being shifted in fre-
quency (beat-frequency-
oscillator effect).

e. Scrambled speech ef fects
that may be confused with
cross modulation signals
from adjacent channels.

f. Signals that resemble random
noise, periodic pulses, steady
or frequency modulated sim-
pie tones, or any other signals
generated by standard counter-
measure devices (e.g., " bag-
pipes").

g. Signals similar to random
noise generated by air con-
ditioning or any other equip-
men t.

C-48
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Detailed Design Considerations YES NO N/A Comments

h. Signals that resemble sounds
likely to occur accidentally
under operational conditions.

66. The first 0.5 seconds of an
audio signal is discriminable
from the first 0.5 second of
any other signal. The length
of the warning is a minimum

I

of 1/2 second until corrective
action is taken.

67. The audio device and circuit /
design preclude false alarms.

68. The height to width ratio of /all labeling is acceptable for
fast and accurate reading.

69. Counters are horizontally posi-
tioned.

70. The some numerical progression /
is used on all scales of combined
displays.

71. In sequential displays, the se- [
quence progresses from left to
right.

72. Scale values and their indexes /are consistent in directions of
increase or decrease.

73.. 'The display can be read quickly
in the manner desired (quantita- [tive, qualitative, or cneck reading).

.

|
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i
t

.

!

L.
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DESIGN CHECKLIST
10

WORKSPACE
!

Test Title a2 Cebol - 94-4/ I-/ __

Test Project No. Date |

Detailed Design Considerations YES NO N/A COMMENTS
.__

l. Design and sizing insures accom- /
modation, compatibi!ity, opera- |

bility and maintainability by
at least 90 percent of the user
population (a range from the
5th percentile to the 95th per-
centile for single dimensions).

l

2. Cabinets, consoles, and work /surfaces that require on operator
to stand or sit close to their
front surfaces contain a kick
space at the base at least 4
inches (100 mm) deep and 4
inches (100 mm) high to allow
for protective or specialized
apparel.

3. Panel Dimensions - seated -
with vision over top.

a) Seat height 18"(460 mm)
from floor
writing surface-25.5"(650
mm) above the floor

vertical dimension of panel-
22"(56 mm) above writing
surface

maximum console width -
44" (l .120 m)

! b) Seat height 23"(580 mm)
| writing surface - 32" (810

mm)

vertical dimension of panel,

- 22" (560 mm)t

i

YES = Adequate NO = Inadequate N/A = Not Applicable
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Detailed Design Considerofloru YES NO N/A Comments

maximum console width -
44" (1.120 m)

c) Seat height 28.5" (725 mm)

writing surface - 36" (910
mm)
vertical dimension of panel
22" (560 mm)

Maximum console width -
44" (1.120 m)

4. Panel Dimensions - seated -
without vision over top.

a) Seat height - 18"(460 mm)

writing surface 25.5"(650
mm)

vertical dimension of panel
26" (660 mm)

maximum console width 36"
(910 mm)

b) Seat height - 23"(580 mm)

writing surface - 32"(810
mm)

vertical dimension of panel
26" (660 mm)

maximum console width 36"
(910 mm)

c) Seat height - 28.5"(720 mm)

writing surface - 36"(910
mm)

vertical dimension of panel
26" (660 mm)

maximum console width -
36" (910 mm)

!5. Panel Dimensions - seated or
| standing with standing vision
' over top.

seat height - 28.5"(720 mm)
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Detailed Design Considerations YES| NO- N/A Comments

writing surface - 36"(910 mm)

vertical dimension of panel 26"
(660 mm)

maximum console width 36"
(910 mm)

6. Panel Dimensions - standing with !
vision over top.

writing surface - 36"(910 mm)

vertical dimension of panels
26"(660 mm)

maximum console width - 44"
(1.120 m)

7. Panel Dimensions - standing
(without vision over top).

writing surface - 36" (910 mm)

vertical dimension of panel -
36"(910 mm)

maximum console width - 36"
(910 mm)

8. Consoles have at least 4 feet [
(1.220 m) of free floor space
in front whenever feasible.

9. The seated operator has free [
pedal access and use of foot

:

pedals.

10. Compartment design allows /
equipment sharing cnd good
communication.

I 1. Workspace allows ease of weapon /
handling, aiming, loading, firing,
and field stripping.

12. User is oriented to work site. /

!

!
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Detailed Design Considerations LYES NO N/A Comments

13. Crane controls are easily recched
and afford load visibility.

!14. Display reading locatior,is identi-
fled.

15. Equipment is designed and in- /
stalled with workspace require-
ments in mind.

16. Armrests are at least 2 inches /
(50 mm) wide and 8 inches (200
mm) long.

17. Knee and foot room should exceed [
the following dimensions beneath
work surfaces:

a) Height: 25 inches (640
mm)

b) Width: 20 inches (510
mm)

c) Depth: 18 inches (460
mm)

18. Back and seat of chair have
1" minimum padding.

#19. Lateral work space is 30" wide
x 16" deep; writing space is 24"
wide x 16d deep.

20. Armrests do not interfere with
work, egress or emergency pro-
cedures.

21. Vertical seat adjustments are t/

15-21"(16-21" for male use
exclusively) ir I inch maximum
increments.

#22. Th eat back :st reclines 103-
i 15 and supr es ts the torso so

,

that the oper: f or's eyes are'

within 3" of Il s " eye-line."
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Detailed Design Considerations YES NO N/A| Comments __

23. Rotating seats have 8 locking
positions minimum and support
250 lbs. The seat adjusts fore
and oft at least 4" minimum.

/
24. The operator does not have to

lift self to adjust the seat.

25. Easy access is provided to and
from a station.

26. Equipment rocks requiring main-
tenance have space available,
when feasible, as follows:

a) Minimum distance from the
front of the rock to the
opposite surface or obstacle
is 42 inches (1.070 m).

b) Minimum lateral workspace
for racks having drawers:

1) With drawers weighing
less than 45 pounds (20.4
kg); 18 inches (460 mm)
on one side end 4 inches
(100 mm) on the other.

2) With drawers weighing
over 45 pounds (20.4 kg)
18 inches on each side.

27. Allowances are made for heavy /
clothing and protective equipment.

28. A loader can comfortably sit
in the closed hatch mode or
stand in the open hatch mode.

29. Workspace provides head, arm
and body clearance at any weapon
position.

30. User space is not encroached [
upon by others.

|
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Detailed Design Considerations YES NO N/A Comments

31. Reflection of instn>ments or !
console in windows or windshields
is avoided. ,

W
32. Right-left viewing angle for

a wrap-around console is 190
maximum.

33. The forward field of view is
180 minimum.

34. Minimum illumination levels /
for different work areas and
types of work are as follows
in Footcondies (LUX):

Console surface 30 (325)

Dials 30 (325)

Emergency lighting 3 (30)

Gauges 30 (325)

Meters 30 (325)

Missiles:
Repair / Service 60 (640)
Storage areas 10 (I 10)
General inspection 30
(325)

Panels:
Front 30 (325)
Rear 10 (110)

Passageways 10 (110)

Reading
Large print 10(I10)
News print 30 (325)
Pencil reports 50 (540)
Small type 50 (540),

'

Prolonged reading 50
(540)

Recording 50 (540)

Repair work:
General 30 (325)
Instrumen t 100 (1075)

,

,

i
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Detailed Design Considerations YES| NO N/A Comments

j 35. Visors, etc., reduce external /
glare.

'

36. Transparent creas are free from
color, distortion, etc.

37. Multireflections from multilayered
windows are minimized.

38. Windgereen angle of incidence
is 60 maximum to undistorted j

vision.

39. Windows or canopies have optimum
unobstn>cted vision.

40. Instrument reflection is avoided. /
41. If possible there is a direct view y/

of work.

42. Distortion is avoided in windows.

43. Door posts or wiper motors do
not obscure vision.

/
44. Loader can see outside while

operating in close hatch mode.

45. Provisions for auxiliary power !
and lighting are provided.

!46. Seating is compatible with con-
. sole.

47. Heating and air conditioning speci- [
f: cations for mobile detail work
areas - 50 F to 85 F. For perma-
nent details work areas - 65 F
to 85 F.

48. Air conditioning systems do
not discharge cold air directly
on personnel.

49. Adequate ventilation is provided
by a minimum of 30 cubic ft.

C-59
,

i

i

|



TOP l-2-610 20 December 1977

Detailed Design Considerations YE5 NO N/A Comments

per rr. nute per man minimum.
Air is moved past the operator
at a velocity of not more than
100 feet (30 m) per minute -
65 feet (20 m) per minute if
possible.

50. The effective temperature within [
enclosures for exjendeg periods
is at or below 85 F (29 C).

51. The acoustical environment /
does not degrade system effec-
tiveness.

52. The overage room sound absorp-
tion coefficient is at least 0.20.

53. Facilities and equipment are !designed to control the trans-
mission of whole body vibration
to levels permitting safe opera-
tion and maintenance.

54. Test stands are part of the equip- /
men t.

55. Handles are provided on units- /
which are removed or carried.

56. Vehicles have minimum tem-
perature of 68 F'(20 C)(unless I
wearing cold regions clothing
and exposure less than 3 hours).

| 57. Fresh air is provided at a minimum /
of 20 cu. ft. (0.43 cu m)/ minute /
person; in a hot climate, air

! flow rates should be between
150 and 200 cu. ft. (4.25 and

| 5.66 cu m) / min./ person.

58. Protective padding is used. g/

59. Mirrors are braced against vibra- j
tion. v

C-60
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Detailed Design Considerations |YES NO|N/A Comments

60. Ventilation or other protective
measures are provided within
limits.

!61. Intakes for ventilation systems
cre located so os to minimize
the introduction of contaminated
air from exhaust pipes, etc.

62. Cars have seat belts. |

63. Windshields and windows are /
shatterproof and do not distort
vision.

/
64. Hazard cierting devices are

provided.

65. Illumination is adequate, glare /
is reduced and capability for
dimming is provided.

tl
66. Maintenance workspace is free

of obstructions which could cause
injury.

67. Equipment is guarded if tempero- /
ture exceeds 140 F (120 F if
handled).

68. Exposed edges are rounded and /
have a .04" minimum radius.
Exposed corners are also rounded
and have a 0.5" minimum radius.

69. Guards are provided on moving !
parts.

70. Radiation hazards are minimized. /
71. Padding is non-abrasive and

non-toxic.

72, Exhcusts are directed away from
compartments.

!
!
| C-61
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TOP l-2-610 20 Dec mber 1977

Detailed Design Considerations YES NO N/A Comments

73. Adequate and suitable storage /
is provided for manuals, work-
sheets, etc.

74. Standees have work surfaces /
provided to support manuals,
etc.

75. Conspicuous piccards are adjacent
to equipment which is hazardous
to the user.

76. Arecs requiring special equipment #
and/or clothing are specifically
identified.

77. Any structure which can be
chopped through in an emergency
is clearly marked, axes provided.

78. Emergency procedures are detailed.

79. Instructions are kept simple. /

80. Push-out escape windows are !
murked.

81. Equipment is located so that
awkward working positions are
unnecessary.

82. Sufficient space is provided /
to use test equipment and other
tools required during checkout.

83. Controls (switches, knobs, etc.)
are easily reached from the
working position.

84. Components are located so that /
physical interference among
operators working on the same
areas is lessened.

85. The lines of sight to a display /
are not abscured by poor arrange-
ment of people or equipment.

C-62



20 Dec:mber 1977 TOP l-2-(310

Detailed Design Considerations YES| NO N/A Comments

86. Traffic flow between areas is
efficient.

87. Auditory alerting and warning /
signals are loud enough to be
heard above environmental
noise.

88. Equipment is secured in order /
to prevent shifting or overturning
accidentally.

1

1
i
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Detailed Design Considerations YESI NO N/A Comments
l

|
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20 Dec:mber 1977 TOP l-2-610

I

DESIGN CHECKLIST '

20
MEASURES

Test Title. .To c!. Coy N |_ g[Apel Y |

Test Project No. Date _

Detailed Design Considerations YES NO N/A COMMENTS

1. Displays are located so they /
can be read to the required
accuracy.

2. Display arrangement is consis- t/
tent from one application to
another,

#3. Measuring marks on opaque
containers are placed inside.

4. Display viewing distance: 13-
28".

S. Minimum number of measuring
devices is used.

!6. Canteen cup is useable as stand-
ard or emergency measuring
device for field use.

/7. Item container used for measuring
where possible.

8. Measurement marks raised.

9. Containers allow for full hand,
finger, clearance when using open-
ing tool.

!10. Reflections minimized.

I1. Display precision, response is /
consistent with that of system.

12. Scales: linear, start at 0, use /
whole numbers, 2 pointers max,
numerals oriented upright.

YES = Adequate NO = Inadequate N/A = Not Applicable

C-101
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TOP l-2-610 20 Dec:mber 1977

Detailed Design Considerations YES NO N/A| Comments

13. Field items are non-corrosive,
easily cleaned or disposed.

14. Information limited to that neces- !
sary to take action.

15. Information is directly useable. /
I6. Specified measuring amounts are /

consistent with measuring device.

17. Meosures clearly detailed.

18. For group use: multiple of food /components or general formula
for computation given.

C-102
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SURVEY OF COLOR MEANINGS (LIGHTS)

Red Color Coding ,CC OC TMI

Raise
X

Danger
X

Trouble
X

Normal Operation
X

Fault
X

Rods Out X X X

On X X X

Stop
X

Start
X

Open X X X

Auto
X

Manual X X

Trip
X

High X X

Running X

Alerm in and acknowledged X

-

m -



__ . . . . .

SURVEY OF COLOR MEANINGS (LIGHTS)>

Green Color Coding CC OC TMI

Lower X

O.K. X

Fall X

Normal X

Rods in X X X

Off X X X
'

Start X

XStop

Close X X X

Manual X'

Auto X

Alarm Clear X

.

|

.
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|

SURVEY OF COLOR MEANINGS (LIGHTS)

|

'- Amber Color Coding CC OC TMI

Off -X

Auto X X

Alert X
'

Fault - (droppeu rod) X X X

Test X

Reset X

Manual X(soft) X

Operate Here X

Lockout X

Slow Speed X

En:rgized (Busses) Operating X

Power On _x

Load Problem / Breaker Problem X
.

Load OK x

Valve Position X

Motor Fault X

|

|

'

|
,

|

|
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SURV5Y OF COLOR MEANINGS (LIGHTS)

|
,

O TMIJBlue Color Coding CC
,

Auto X X X

Manual X

Trip X

Shutdown Rods Below Exercise Limit X

Normal (Lockout Relays) X

Power On X

1

I

*
;

a

|

I
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SURVEY OF COLOR MEANINGS (LIGHTS) |

i

Black Color Coding CC OC TMI
iTcst X
;

1Start X ;

IRcset X

Close X

|

|

.

|

|

|
,



. . - -.

SURVEY OF COLOR MEANINGS (LIGHTS)

White Color Coding CC OC TMI

Power (On) X X

Control On X
,

Reset X

ES Position X

Annuciators (Alarm) X X X

Most Other Legend Switches (BWST Level Not Low) X

Close X

Auto X

Manual X

Mimic Normal Operating Range X

|

|

.

f
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SELECTION CRITERIA
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OPERATOR SELECTION CRITERIA, GUIDES, REQUIREMENTS AND
RECOMMENDED PRACTICES

NUMBER TYPE REFERENCE T W. M M.

OR RECOMMENDED PRACTICE AGftEEMENT7 SOURCE NOTES

CrH-5.1 Criterion 10 CFF - Energy Par t 3) - Operators' Licenses, 5erabei 31.11 Yes Menuwarmhen CfH.S |
Regarements for slee Aggwoval of Appli- of M.]
cations, guge 410. Ross - Met.

The i iysical cawwlitsun asut clic general Isralth of * IP(a) d ' 'the applicant are not samts as ani$t cause oper.#
aliarul nrars esid.anges ing put>lec health and
safety.
(1) Epelepsy, insanity, dealwtes, hypertesision, "E

cardeac diwaw, f amting spells, defective
hearing tw vision or any oliser physical or
mental condition whitti might cause
impared valgmesis or enator courdinat.1
may consistute sulficient rauw for denial of
an apsdiratson.

(2) If an applorant's visi.ui, hearang arut geswral
physical conditics du not snect tise monstrumn
standards normally considered successar y,
the Cosnmission may apps ove the appli.
cathwi aruj inchade cmdissons in sta tarense
to accommodate tin physical defect. Tiu-
Commission will consider tree recom-
enendatinns of the f acitaty licensee or hnider
of an authorii.athm and of etw* esamaning
physician era Form NRC.396 in arriving as
its decision.

5T D.5.1 Requirement AN51.4/AN58 N)% 5ecthui S. lleattle Hegurements and ths9plif yi.ig Yes Mennwarwkun
Medical Certificasson Corulitiosis 3.2 General pcquirements, page 2. of M.]
and Mosutor mig al " * " ' *3.2.8 Cys3 The cumnesre stall denanstrateI""""'I N #T"""E stabihty aGl'caparity iss all of the following: Ed. Ikscripthe
D *''' l'# #""' 'I b** I"(1) Ment.al .iler ancss arvi enmt hmui statmlit yI" "*'# " ' ' '# 'E(2) Acessly of senws .mut abolity of engwession toU'"" and/w terriMallow rapid, ar rawate rosnmesiireishm by siden,

written, and ottuv .swlihic, vesible, or t.ar e de '"E
sigruls

(1) Ptsysi9se, mot <w gewer, r.neige of mothm. .uxi
elenterit y to allow s carty .so ess to asul safe
encruthm ol auigtuxi thetics.

NOTE: SEE LIST OF MOIES ATTACalED.

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



_ - _ - - _ _ _ - - _ _ _ _

OPERATOR SELECTION CRITERIA, GUIDES, REQUIREMENTS AND
RECOMMENDED PRACTICES

n H N. DE, REWIREf. LENT MET. N W SOURCE WOIES
NUMSER TYPE ILEFERENCE OR RECOMMENDED PRACTICE AGREEMENT 7

WD-5.2 Regaresnent ANS 3.4/AN58 N146 Sn tem 5. Ilealth Elegarements mul Disguistymg Yes Meinorasukan STI).S.2

Medical Certilication Curwhames S.2 General He9mrements, page 2. of M. ),
N*"~"'''and Mtwang of 5.2.2 Freedom froen incapacity. Tie cuammec shall E*'" 'P''"

I'''''""d W'I"E be free of any nTWlollowieng casulitiisis wl.ach are "I * I"
Operator Liccone for consiered by the designated eselecal es.amper as ** '"'E
N'" I''' N*" N'"'S ugnilir.uitly prediyosing to inrapacity for dutyt ,g,

(1) Mcutal a physacal empairesents N'E(2) Any snedical, sisgical, or otler gwofessimal
treatment

(1) Any otler source or ine of treatmeset, drugs,
(lesnicals, dacts.,or ollus agents

(4) Any conditismi, laatut, or geactice which miglit
resu.t in sinkiesi or unespected incaparstation*

STD-5.) Regarement ANS 3.4/AN53 N146 Sec than 5. Ilealth Rc9macinesits and Das9salilying No STB).t i

Medical Certilication Conditions 3.3 Discluahtying Condetsons, page 2.

and MwQ of A history or other indacation of any disgehtying
I N "E condation shall be cunsidered dnqualilfing udess ade-

qsute siq9 emental findmgs demosutrate slut no dis-l
g, g p, qualilyuy etoutstim entsts. 5 nle demonstratient slull
I''"I' intlude at w st the specalic siarrative entries by tie

desegruled nedical examiner aest relevant averts of
medical l astur y and physical enameeutatui. . . The
presenre of any of the following e.orwtitsosis shall
disqiulsf y.

5.3.8 Re9erator y

S.1.2 Cardiovascular
5.3.1 Didorruse, Nutriti.wul or Metabalac
S.).4 L.seginnentary
5.1.5 llematoponctic Dyslinictum
3. 3.6 Malignant Neoplasans
3.1.7 Neurological
3.1.8 Mental
3.1.9 Medicatim

NOTE:SEE LIST OF NOTES AllACllED.

-



OPERATOR SELECTION CRITERIA, GUIDES, REQUIREMENTS AND
RECOMMENDED PRACTICES

NT W. M WNUMBER TYPE REFERENCE . .

SOURCE NOTESOR RECOMMENDED PRACTICE AGREEMENi?

51tM.4 Criterim AN5 3.4/AN5t N546 Sec teun 1. ilcarth Re ynrenee nts .wxt thsayehtymg Nu STI)-5.6
Medical Certiltcatim Ctwwfa tiuns 5.4 Specifer Manimum Capac ities
arwl Monitori"C 01 He'P' ired Ior Meshcal Qinatificatuvis, page 4.
Personnel Hequirmg

5.4.1
Ilead, l' ace, Neck,Tave use ut person.il pro-

scalp. Configuraskus suit-@atw W enses able fo7r sting anfeffecfor Nuclear Power ,,C,,,, ,m,;p ,c ,,,
51 ants

1.4.2 Noase. Atailaty to detect edw of prambacts of
coanimastiori and of tracer ur marher gases.

1.4. 3 Mouth and Throat. Capacity for cicar spece h.

3.4.4 Ears. f%sretone aistiosneeric tlwestnad average
better iFGn 10 df) (Aenericasi Nat avul St.vutard
Specification for Aimbometers,1969) er 10 di) (Inter-
rul6eral Organization f or Stasut.udizathm, statulard
Refererne 0 is Cahtsatuwe of Pure Tone Audeo-
sueters,15ds, nr 20 din (Aanerican Star.d.ard specifi-
catio for Asafxwneters for General thagsinstec f%w.
poses, 1951), for speeds fregenres 500, 1000,
2000 liz in better ear. If audiometric srcres are
amiacceptable, gaahlication may be based upon nn-
site demonstration to the. satisf action of the facility
operatur of tie emaininee's abolity to safely detect,
intergwet, and resgxwul to speech and other aiutatory
signals.

Qualificatiun should be consadered if a terareng anlis
ee<psired to meet hearing re<parcenents.

3.4.5 E esy
(4) Near asul dest. ant visu.al .icuety 20/40 ki trater

eye, correrted or enerorrected.

(2) Paigderal visual feelets by confrontatinn to 120"
or greater.

(3) Color visiurs ark quate to shstinguish aninng red,
green, asui urange-yellow sagsial lasnps, aewt any
ottar rewhng re< pared few sale opsvation of tir
par ticular facility as defurd by tir larihty
opera tor.

(4) Adegaate depth genceptinui, caller by secrcopsis
or secusulary clirs as ek-sesonstratril in*gw.irsical
test.

NOTE: SEE LIST OF MOTES ATTACHED.

- - - _ _ _ - _ - - - _ _ _ _ _ _ -
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OPERATOR SELECTION CRITERIA, GUIDES, REQUIREMENTS AND
RECOMMENDED PRACTICES

LANGUAGE OF CReiER80N. Gut 0E, REQUIREMENT ASET. EO IN SOURCE NOTESNUMSER TYPE REFERENCE OR RECOMMENDED PRACTICE AGREEMENi?

Sec tion 5. Ilealth Reysitemesits and thstpublying
Corwletions 5.4 Specific Mansnien Capacities
Hegared for Medical Qiuliticatims, guge 4 (s m-
tinuedL

5.4.6 R_c giratogr. Capacity mul reserve to perlism
strnususas pseysscal exertion he einer geenc.ecs, and
atmhty to utilire respiratusy protective filters and aer
supply snasks. (M pahnostary fisictional stashes wl.irti
inichste a forced vital capacity asul f.c.v. I scrimul
would be leipfid to ele enaenining physician in deter.
mis ' the randidates atmisty to prviewees assegrw d
wor k

5.4.7 Cardiovascular. Normal configinatim and
linsclion, capacity Es emettaen drang emergmcies,
and pdse rate telween "A a wl 100 bpen, segidar.
Resting pese rate ouessde thes range snust he specifi-
cally noted by tie e manninang physician to te saw mal or
of no clinic al significance. I uit syuune.e kal pdses
in entremities and ecck. Nursnoterisive (160/100 <w
less) with tolerance to rapid postural clunges. If the
esasnination reveals signaficant cardiac arthyttunia,
nourinia, untreasel hypertensson (over 160/100), car.
diar enlargement or oliser evidmre of cardeovasodar
atmuwmahty, a report of an evaliuthm by a gdiysirimi
gwoficient in rardiovascular evaliutims stull arcoen-
p.eny tie snedwat examinatam repwt. Tlas rensid-
tatiivi stull ini.hele, taet L sase hmated to, an intergwe-
tatim of mi ECG aret cher k u. ray

1.4.8 Atxkwness .u.J Visresa. It hernia es press 1st, it
seeisst le aakyutely supported by apgwogreate devere
or suJt te of sas h suliere as to isiter fere wath tie
perfosmaru:e of assignert shty or present signiferant
potential for incapacety.
3.4.9 Miswulo-skelet.d. Fernial syeomess er.al stris..
sure, range olTsotim .witi power, if may knpurment
esists, sie agydicant slull denumstrate alahty to
clin nively cornplete all cupw ted rhtees.

1.4.80 %in. Capebehty to tolerate me of persvul
(weitri. tid [atutfieng ansesl divusagaenetuthdi gwsw .NIof es.

HOIE: SEE LIST OF NOTES AII ACHED.

_ _ _ _ _ _
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OPERATOR SELECTION CRITERIA, GUIDES, REQUIREMENTS AND
RECOMMEllDED PRACTICES

DE. REOWREMENT MR ED INNUMBER TYPE REFERENCE .

OR RECOMMENDED PHACTICE AGREEMENT 7 SOURCE NOTES

Ses tuss' S. Ileattli Re<lisercenceits eund Des <pulelying
Ctswhti<uts 5.4 S ecific Mmunion Capacitiesl
Recymred for Medical Qiuhlis atims, page 4 (cors-
tumsed).

S.4.11 Esufore one/Nuerieson/Mc:almisc. t+w anal.
Ability to t-lunge sGde or elVeneals wittwnst
luite. tsal iticapacity.
3.4.12 llematopoietir. t*wmal Itair. tim.

5.4.f 3 L mphatsc. Notenal listsaan.J
3.4.14 Neurological. Nor snal reentral and pcv si 'e'dld
aser voias sys:can %W taan. Tac tile desavisnisaation
(Stereogru>sas) suf ficient to distingisisti anww g various
slupes of rositrol keiotn .uwt fundles by toutta.

5.4.15 14yt hiatric. Nininal snental statiss iew swhng
susentatson. AGisty to fism teon in emes gerwies and
tsussual enveruse.cnts surh ass ronheed or crowded
spares, alorie, we d.ukness, sui elevations, aus open
snetal grids, and tai ladders. This atmlity is to be
determined by the rhnical heigment of the eaa.nining
physician.

1.4.16 Latxwatory
(1) Noirnal tiemglobm, white blood rf count, arul

dallerential.
(2) In urinalysis, atneere of proteens arul glyco swia

esiless the atnerre of a das<pulif ying sys.emic sw
genitor-twisury cruwistion tus been denwnstrated.

(H Nosmal clererorardeogram (E.CG)

(4) Any other enedie.at investigatsve po ort sha cs.
iswinisug e best u. ray, w het h lie &sigsuted
medical enaeniner rousiders esecessary few .ide-
spute ent*lical evabutioni slull le t owntur ted.

NOTE: SEE LIST OF NOTES ATT ACllED.

_ _ . _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ - . - -
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OPERATOR SELECTION C llTERIA, GUIDES, REQUIREMENTS AND
RECOiJ AENDED PRACTICES

* SOURCE NOTES
MuttSER TYPE REFERENCE OR RECOULtEND"ED PRACTICE AGREEMENi?

%II).5.1 Regareenpnt ANS 3.4 sec teini 4. Quhlscatinsis, page 3. Yes l~senal Salesy
^"*I 'N "'3" 'TAina an Natmal 4.1 Genesal. Nierlear power pimit persussiel sMll '"" I *IStasulard liv Sclec. have a rewnbenathms of enhecansam, experienre, healtli, ""am and Traineng of mal skills commemeerate with tiest lism:tional level *I "Nierlear power Plant of responnibility wieich provides reasunalde assinarwe N *" '""'I that decisions and actimes dring surrnal mut atwwwmal

* ''P' "canaditions will be such tinal the plant is operated in a * I"
sale and ellecient samener.

azul/ar recrust
ing

51I1-5.6 Regerement ANS 3.1 5ection 4. Qaalificathms 4.1 Supsvisors, page 1. Yes Final Safety
Anal Ns RepwaFAmericant M oonal 4.1. 8 &mervisors Regarang NRC Liremes. At the 5'C8'"" II I I IStaewlard far Selec. tune ofinitial care loadmg er appomament to the

tu and Training of posation, wl hever is later, a sigevisor in this
* * ' *"8 category shall hold mg approgriate NRC license med

have a high school deptoma er egaivalent, asui loir
years of power plant emperierre. A manunima of two
years power plant emperierue inay be fulfilled by
academic or related terlmiral training on a ene. tor.
one tune bases. Two yeJrs shall be suwicar power
plant empaiess e. At least seu annaths of tiw niricar
pown plant empericewe shall be at Elv pimit for
eleich lie seeks a litense tedess ses-to experserwe is
acrymred on a similar esist.

Sill-5.7 Reqiarement AN5 ).I Sco tion 4. Qiahlications 4.) opera tor- ruial Safety

American National Terlenical-Maintenance Persuewiel.Page 3. Analysis Repori
5ccam5tandas d for Selec. 4.5.1 gn a tors. At the tiene of stue initial rnre II I I*I Iti in Training of loading nr appointmeset to tie pmition, whichever is &lenaranean'' **' '"8 later, operators to be licensed by the NRC shall have "I M*I-'"""*I a leigh srlinal diplaina er craivaleses, two years of R"'S * "'8 -

power gdant eurwicnice mid slauaid lessee a liagpa I'd. Ikscription
degoce of seeans at deatnity asus snature poigment. of thases for
Oer year shallle susclear pusier gdant eugnacnce. At ''I'C 8"4least sin eiwanel.:.of tie snarlear capsiciere shall be at and/or secrut -
tiu gdant law wherh lue seeks a terreise ardess has "'Esustlear engmeenre was a rpared on a simal.ar inut.
Siv neceiths cre sit snay he gr.unted towards stic experi-
ca.e seeyarcoin at I.m aestavsouls wlmne relatel scris-
skal traenung r relevait cuprviciere anay w.urasit
senh trefit.

NOTE: SEE LIST OF NOTES ATTACelED.
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OPERATOR SELECTION CRITERIA, GUIDES, REQUIREMENTS AND
RECOMMENDED PRACTICES

NUABSER TYPE MFEMNCE * *

SOURCE NOTESOR MC04040EMOED PRACTICE AGMEttENTT

R G-5. 5 Recanisnevided proposed Revision 2 Sectkn C. Regislatory lbsithm, guge 7. Yes Memoraruhmi
Wactke so Regulatmy *I "*

C** I'3 '"""'I At the tbne of enstial core loadhg a appohnt.3.
N'' '*ment to the position, whichever is later, the Ed. ' *tion Tra n ,;,g ,,,, q,,,,,g;c,,p,,, g,, ,,,,,,, p,,g,,,,;,g ,g

the functions ol aanl6 censed operators, ottier thase
in a trasning stasias, slundd 4esclude a lungh scisool ,,g,C , g,4

" ' " ' ' ' 'diploma or espaivalent and asse year of power
plant emperiesice. At least 6 months of the N
power plant emperienre shrmed be at the plant to
whkti the indiveskaal will be assigned or at a
simelar imiit. The enidividiaal should also possess
a high * gree of snassual desterity mul maswe
judgment.

RG-5.2 Guide Regulatory Guide 1.3 5ection C. Regidatory Ibsition, page 1. Yes l'isul Safeti
Pasaw s tiaan

TraMig The criteria for the scinteen mal trauung of nurica, fss RePor
"" Ipower plant persoscel contained les ANil Nf 3.1 1971, *

* Selection ar.d Training of Nuclear power Plant Per.
sonnel,"1 are gener.=lly acceptalde and provide an
adequate basis for the scintiori and training of
nurlear power plant personnel enrept for tic positiens
Supavisor - Radiation Protection.

RG-5.3 Criterion Regulator y Guide 5ccekwa A. Introdtst tiori, page 4. Yes Messtor asuhan' RG-5.
8. m scal Evabo *I M'39 31.15 of to Cl R Para 13 states that an applsraskun

* '* 'I lor'mt initial or renewal operator or sensur operator Ed. W W'""' "
leccesse wall be approved si, among otlier thisgs, the"'I 'NE playsical corulitsun mal general healtle of tase applicant *I- I*

"'" 'C''" ** "Eare samt surh as enight casse operatiornal errors
" ' " ' ' " 'erwl.uigerang gushler Isealth asui s.nlety.

NOTE: SEE LIST OF NOTES ATTACHED.

|
_ ___ _ ___ ___ _ _ _
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OPERATOR SELECTION CRITERIA, GUIDES, REQUIREMEl4TS AND
RECOf4T1 ENDED PRACTICES

.

N 1 N. IDE, REQUIRmmi MET. G W
SOURCE NOTESNUMBER TYPE REFERENCE OR RECOMMENDED PRACTICE AGREEMENi?

H G-5.4 Gende Hegulator y Giude 'ec tam n. Divussi<ui, page 8. Yes Menaar erwhms
'3.134 Medical Evalu- Working Groiq AN5-1.4 of Sutxommittce ANS- 1, * * * " ' ' '' ' " " *I N "I''' Itcac tor Olavatoms, of tfic American Nm-Icar kriety

has developed a stasmLud ps escr atus.g maniemma
- 8 8Pt8"**'U'"'I''''"*

"'I NM"N'E D* ec<parements twessar y to determien tlut tie physical "'"' E*'" "*' condition asul general Iwaltle el susclear operators are # '"' '
not sem h as msght tauw opesatirseal errors. ,

RG-5.1 Guide Regulator y Guide 5cc e ksi 11. thsoassion, page 2. No HG-51
1.134 Medical Eval * Paragrapi 3).lliaNI) spersiscs, in part, stut any
"' N" *I " I''' physical comist umi stut neigtit rasawmental or
*" II'"' E'''** impaired jimigment er motor coordination enay cmsti.

"I W' E D* tute sullecima cause for denial of an operator lerense
'" '""' applicatiors.

NOTE: SEE LIST OF NOTES AliACHEO.

,
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OPERATOR SELECTION NOTES

CFR-S.1 - Met. Ed. requires " normal health, physique and use of senses including color
perception as indicated by passing the physical examination given by a company physician
when required" and " strength adequate to perform the duties" without specifically
requiring freedom from epilepsy, insanity, etc.

STD-5.2 - Met. Ed. requires " normal health" and passing of medical examinations wit..out
stipulating specific standards.

STD-S.3 - Met. Ed. does not stipulate disqualifying health conditions.

STD-5.4 - Met. Ed. does not stipulate disqualifying anthropometric considerations.

RG-S.3 - Met. Ed. requires " normal health. . . [and] passing the physical examination of
a company physician when required."

RG-S.5 - Met. Ed. requires " normal health. . . [and] passing the physical examination of
a company physician when required" but does not stipulate disqualifying conditions.

I
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OPERATOR TRAINING CRITERIA, GUIDES, REQUIREMENTS AND
RECOMMENDED PRACTICES

.

| L ANGUAGE OF CRITERION, GtNDE. REOutREMENT MET. ED IN SOURCE NOTESMUMSER TYPE REFERENCE OR RECOMMENDED PRACitCE AGREEMENT 7

C FR . T.I Rc9mseinent 10 CI'R - Ener gy P.er t 11. Operaloes' Lkemes, Agyrvul1x A lie 9ulili- Yes I'mial klety

catsosi 14agrams l<w Licemed Operators of Prods" tense Asulyds Re.
and litalizalbn far ihties, gage 411. Por I, Sec en wi

11.2.2
Lorensed operators asui sensor operators of gwoesctun fra ,f;dasui utilization f acilities wtus have tren actively asul g, g,, ,g
entensively engaged as operators or as senior oper. Met. Ld. Co.4
atos slull participate in regaalification programs ggg4 g g
meetmg the re9erements of that a ppende s. Indi. ,,
v edials wie snaintant operator or senaar operator
Ikenses for alie pinpose of gwovidinf,la.xkep capalmtasy
to tie operating stait shall participate in tie requali-
ficatian gwograms escept to the entent that their
suvenal easies prediale the need fur specific retraanang
in particidat meas. Licemed operators or senaar

operators wliose Iscemes are rondateorwd to perms,
snanipidanneri of spctilic <nitsois only steall partecipate
in thme porsiam of ele acqiulitication gwngram appro-
gwiate to ele duties they perform.

CFR-T.2 Recoenmended 10 CI7R - Energy Pa t SS - Operators' Licenses, Appendia A Rc9uhli- Yes Insul Safety

Practice ration 14ograms f or Licensed Operators of Prods. tion Asulysis Re-
aewlIJailaratson facilities, page 411. por e,5cc tion

The regiatilitation program reydrements involving
. 2

manipislatieri of controls anay he performed on the I *I
f arshly for which alie operator is inensed. Ilowever, ",'
tiv arse of a simulatta as specilaed in Paragraphs le TMI.2 h sM
and 4d of this appemha is permassible arut ses h me es p
enronwaged.

NOTE: SEE LIST OF NOTES ATTACHED.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____
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OPERATOR TRAINING CRITERIA, GUIDES, REQUIREMENTS AND
RECOMMENDED PRACTICES

LANGUAGE OF CRiiEntON. GUGOE. REOutREteENT asET. ED IN SOURCE NOTE 5NUe00ER TYPE REFERENCE OR RECOtsa8EN0E0 PAACitCE AGREftsEN17

CFR.T.) Re<psireneent 10 CFR - Energy Para 31. Operators' Licenses Appendix A Re<puleli- Yes final 5afety CI'R. T.1
catiori Prograens for Licensed Operators of 14eertion Analysis Re-
and utdaration rac616 ties,page 415. por t. 5ection

"" * * I
Reguliikation Prograsa Regdresnents

1. Sc hedule. Tlie reganlificasiasi progam shall be
conected far a contanese period not to exceed
two years, and esport conchasion shall be proonptly
followed, pursuant to a consisummas schedule, by
sistccuive regaalification prograns,

C FR-T.4 Requirement 10 CFR - Energy Par $5 - Operators' Licernes, Appendia A Regulafi- Yes Final Safety
ration Programs for Licensed Operators of Production Analysis Re.
and titallzatinn Fas ilieles, page 416. paw a, Sec tson

11.2.2.2.8
2. Lectises. The re<pulification geopam stull

EWpreplasuerd lectines on a regular asul cari.
tiniang basis tiroughout the license period in
those areas wtere asuwial operator and senior
operator written esanirulenns inderate slut
esuplusis in scope asul depth of coverage is needed
in stie Iollowing subjectst

Theory med principles of operation,a.
b. General and specific plant operating charac-

teristics
c. 81 ant instrianentation and control systems.
d. l1 ant grotecenni systems.

Enginected salesy systeens.c.

f. Nuranal, alwwwanal, ased esa 'gesq operating
pruccewes.

g. Radiati<si comtrol asul safet,
h. Tecluiical specifirasissa,
l. Alyticable gxs tions of Title 10, (1 apter 1

Code of Federal Regulatums.

Oilert training scrimi9ses includang fihns, video.
tapes and otta effectsve training aeds may also
be insed.

bidevieul stisfy on the part of each operator stealt
te enrenwaged, llowever, a requalitaration pro-
grani tused solely egmwi time see of falms, video-
tapes asut/or isuteusesal study is not an acceptatde
sadntitute for a lecteme series.

NOTE: SEE LIST OF NOTES ATT ACliED.
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OPERATOR TRAINING CRITERIA, GulDES, REQUIREMENTS AND
RECOMMENDED PRACTICES

LANGUAGE OF CRITER80N. GUtOE. REQUIREMENT MET. ED IN SOURCE NOTESMUMsER TYPE REFERENCE OR RECOMMENOED PRACTICE AGREEMENTT

C F H -T.5 Regarement 10 CFR - Energy Pat SS - Operators' Licenses, Agyendnu A Regulafi- Yes final 5alety

cation Programs for Litemed Operators of Proertion Analysas Re.
and af talitation Facilities,page 416. por t, Section

i 2.2.)
L On.tle. nob training. Tise regiatification proe,vam

sidllinclude on-the.bb trauung so thats

a. Earle licensed opssator of a gwoescaiors or
undiration f ac6hty saanipdates the i ant con-d
trols and eacle licemed senior operatur either
manipdates the controls or direc ts the
activities of indivieuls dwing pimit control
ananipdations evang tie term of their
licenses. For reactor operators and senaar
operators, timese enanipdations shall consist .
of at least 40 reactivity control martipsla-
tiens in any cosntasution of reactor startups,
reactor simatdowns or oiler control manipda-
tions whats desnonstrate skill mid/or f amil.
iarity weth seactivity control systems,

b. Each licensed operatur aewt senior operator
las demonstrated satisfactory understandeng
of the omtP. of all apparatus arul mecha.
nisms mal knows tie operatuig psocceres in
eacle area for whnli t.e is licensed.

c. Eacts lacesised egerator and senior operator is
cognizant of f acility desagn changes, pro.
cedures changes, arut larility license changes.

. d. Each licensed agerator asus senhw operator
reviews the contents of all abnormal and
emergens y pror edines on a regid.wly
scheduled tusis,

e. A simulator u.ay be used in necting stee
regiirements of pasagraphs la asul % of the
simulator reproduces ele geseral operatisig
characteristics of flu * farshty involved, and
time arrangement of tism instrennentation and
controls el the sinnulator is sinular to Ilut of
slue f acility isivolved.

.

NOTE: SEE LIST OF NOTES ATTACHED.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - -_-__. _ - _ _ _ _ - _ - - - -
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OPERATOR TRAINING CRITERIA, GUIDES, REQUIREMENTS AND
RECOMMENDED PRACTICES

t.ANGUAGE OF CRITERsON.GUtOE REQUIREMENT MET. ED SN SOURCE NOTESMUMcER TYPE REFERENCE- OR RECOMMENDEO PRACilCE AGREEMENT 7
e

CFR-T.6 Requerement 10 CI~R - f nergy Par t 55 - Ogc ateys' Lic enses, Apgmula A Hegulili- Yes resul Safety
cation l'rograms l<w Licerned Operators of Proesttuws Analysis Re-
and Utdaiation l'acihIies, page 416. por e, Seceenes

13.2.2.8
4. galuatinn. The regulificatkui gwograin stuti

encitW :
a. Aesmeal weitten enamirutions winch determasse

areas in whidi retraining as needed to
upgrade licensed operator and senior operator
knowledge.

b. Written cuaminuti<ws widcts determine
licensed operators' asut senior operaeors'
komswledge of suliert revered in sie regaali-
Isration program asui provide a lusis for
evaluating their knowledge of atwiorinal and
einergenry procedares.
Systeniatic olner vati<mi - J evaluation of tiec.
per f ormance asul <ompetnicy of Isenned
operators and senist operators by sagacevesors
aewl/or training staff enemtsers inclisting
evaluatkus of acti ms taken sw to he taken
dwing actial er simulated atwwwnaal and
einer gency conditions,

d. %nulatim of emes gnicy or atmiorinal runi-
diticns that enay te acroopplistied by using
the control panel of the farality involved or
by using a simulatur. Whese the control
panel of tie fxility is sesed for sinudation,
tie actions takan or to be takesi for the
emergeracy er atnormal casulition shall he
dncused; actual suasugualation of the plant
(mtrols is not re9msed. If a samulator is
ened in meeting the requiseinents of para.
graph 4c, stu- simidator shall acowately
scprochs e ele operating s h.irarteristers of
tie Ian stilF anvo'ved armi tie arrangement of
ala instrianentatismo asut controls of sie simo.

* lator slasil closely p.wallel Ilut of tie facility
isevolved.

e. Provnisms for esti lirensed opnator mul

sensor operativ en particepate en .m acceler.
4ted regulaticatan program wIere perl sm-
mare evaluati<sa rueuks ted gArsitant en pJra-
grapin 4a tlwough 4d elearly indicate Blue
ewr <f

NOTE: SEE LIST OF NOTFS AliACitED.
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OPERATOR TRAINING CRITERIA, GUIDES, REQUIREMENTS AND
RECOMMENDED PRACTICES

LANGUAGE OF CIIITERION. GUIDE.REQUtAEMENT R$ET. ED IN 90 0
I

NUGASER TYPE REFERENCE OR RECEASMENDED pftAcitCE AGREEasENT?
j

CFR-T.7 Re<parement 10 CFR - Diergy I' art 35 - Operators' Licenses, Appreides A Reganiell- Yes I inal Saf ety

cation programs f or Licaned Operators of proesction Analysis Re.

and Utilitathm I arilities, page 416. por 3, Section
II 2 2*I

5. R ecor ds. TraW W
Itecords of the re<pantil6 cation proggrasa slanal Certification ofa.
be snaintasaard for a period of two years froen Met. Ed. Co.4
tie date of the recorded eyes : to docionent M I*2LIC'"*"I
tie participation of eacts licased operator hI
and senior oprvator in the regnatifecation
program. Ilie records shall casitaise copies of
written exasninations adrainistered, the
answers givat by the licensee, results of
evaluations and shscwnentation of any
additional training administered in areas in
whicts an operator or senior operator has
enhebited detsciesicies.

b. Rccords which naast be snaisitained pursuant
to this appeswha snay be the original or a
reprodisred copy w snicrolaien if sea-h repro-
esced copy or anicrofibn is ddy authenti.
cated by aesthorized personsel and the snicro.
filen is capatde el prostering a dear and
legilde copy alter storage for the period
specified by Comminion regidations.

c. It thrre is a cmilect between the Coen-
missions regidations in this part,licone con-
dition, or other written Commission approval
w aistharization pertainsng to the retensiosi ,

persed for else sanne type of record, ele !

retentlem pniod specilsed an the regadations
in this part for sah receu ds shall apply madess
else Conmeission, guarstaant to i 35.7, lias
granted a specific exemption f roni the record
retention reepsirements spect! ed in the regu-
latacuts in this part.

NOTE: SEE LIST OF NOTES ATT ACHED.

_-_-___ - ______ _ _ _ _ .-- _ _ _ _ __ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ - -- - _ - ____ - -_ __
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OPERATOR TRAINING CRITERIA, GUIDES, REQUIREMENTS AND
RECOMMENDED PRACTICES

LANGUAGE OF CRitERtON. GUIDE. REOutREMENT MET. ED IN SOURCE NOTESNUMBER TYPE REFERENCE
-

OR RECOMMENDED PRACitCE AGREEMENi?

i

CFR-T.8 Criterion 10 CFR - Energy Par t 55 - Operators' L6ersnes, A guseds: A Re<paalif 6 Yes renaI 5af ety
6

cation Programs tw Lkensed Operators of Praesctiers Analysis Re.
and Iitilizatmin racihties, page 416. por t, 'ier teon

7. App 4katulity to researt.h and test seactors mui
*

i

non-reac w Iacilaties. To acc-. ".te special-'

ITed modes of operaskun asul differences in con-
trad, e<pangenent, and operatar sl661ts and know-
lestge, tie re<psalaiscatiori program fur earls
licensed operatur asui scruar operatur of a
research a test reactor or of a runweactar
lacshey stull "cuniorns generally test need not be
identkal to the regnalefication program onethned
in paragraphs I alvough 6 of this appesmies. Ilow-
ever, segrulicant steviations frorn tic regarcinents
of this appenalia shall be permitted ordy el sup-
pwted by written pastification arut approved by
tie Coenmissiwi.

CFR -T.9 Geside 10 CFR - Erwrgy Pari SS - Operatws* Lu.cnses. Aginulix A Regaahli- yes Final safet y
cation Programs f or Liccined Operatws at Prceartion Analyses pe.
asul titilizassan racilities, page til. port Section

2 2s 11.28 ::<witent of operator written enamenation.

The operatw wastien examarution, to the extent appli- Cestification of
cable to the f aciisty, willinclinte gestsans on: Met. Ed. Co.4

TMI-2 Lkensed(a) Fusulamentals of reactor theory,inrludeng lissinn
P"5**"'I

process, neutrari nudsiplicatann, sansce ef fects,
control rod elf ects, and creticality isslocations.

(b) General design Icatwes of tfe crue, inclimieng
cave strascture, f uel encinents, control ends, rare
imtrumentatinen, aswi roolant flow.

(r) Mechanical design featives ol the reac tar gesmary
system.

(d) Ausdiary systems wheria alicct als f arstity.

(c) General oprvating riura ter btecs, asw limimg
raines arul effects of temperature, preswwe and
reactivity cl.miges, clints of la.ul clus ges, and
operating limitations assi re.asons Ior thein.

(1) Eksign, coeng=sws.ts and fisictuais of reactivity
control mes h.snisms and instrwnentation.

NO1E: SEE LIST OF NOTES ATTACHED.
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OPERATOR TRAINING CRITERIA, GUIDES, REQUIREMENTS AND
RECOMMENDED PRACTICES

LANGUAGE OF CRITFR80N. GUIDE. REQU6REMENT MET. ED IN SOU NOTESNUMBER TYPE REFERENCE OR RECOMMENDED PRACTICE AGREEMENT 7

Pat SS - Operators' Licenses, Apgwwdis A Regulifi.
cation Programs Irv Lkmsed Operators of Proesclion
and tiestiratitut racilieles, page 411 (cmtneum d).

(g) Ibign, comguwients and fisveims of safety sys-
trans, inctistung instrinnentation, signals, inter-
for ks, .mitomatic and snarusal feattwes.

Oil "Comfxwwets, cap.icity asul fisictions of reserve
asui emes gency systems.

(s) Shielding, isolation and cmtairunent desigri lea-
tenes, including access leanisattorn.

(j) Standard and emergency operating procedures for
else facility and plant.

(k) Pimpose and operation of radiation snonitoring
system,includeng alarm avut sinvey equipment.

(l) Radiological safety principles asad gwocedures.

CrR-T.10 Guide to CFR . Ener gy Pat 11 - Operators' Licenses. Appendia A Re9salali- yes rinal Safety
catiosi BYograms for Licensed Operalors of Pr >ducthm Analysis Re.
asui tlailization Facilities, page 411. port, Section

5 11.22 Content of senior operator wr;9en exams- I;2 *I*I
" ' * * Certification of
The senior operator written examin.atim, to stue extent Met. Ed. Co.*s
appliuble to alwr f acility, will inclinic 9 sessions on the TMI-2 Licensed
items specified ici 5 11.21 asul en additim ori the Personnel
followings
(a) Casulitions arwt limitations in the f acility license.

(b) twsign and operating lamstations in the technical
specihrations for alm facility.

(c) racility leccessee proccchwes regured to obtam
matlawily few design ami operatia.g clawiges in the
f acih t y.

(d) Radiation hazards which snay arise during the
per few manr.e of experiments, shiciding alter-
atoms, maintenasw e activitics neut varinus con-
eamirutim cuiuhtions.

I

!
-.-

NOTE: SEE LIST OF NOTES ATTACHED.
l
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OPERATOR TRAINING CRITERIA, GUIDES, REQUIREMENTS AND
RECOMMENDED PRACTICES

LANGUAGE OF CRITERION. GunOE. REQUtAEMENT MET. ED IN SOURCE NOTESMUMBER TYPE REFERENCE OR RECOMMENDED pRAcitCE AGREEMENT?

Par 1 51 - Operators' I.irenses, Appendia A Retraalifi-
cation Programs fpr Licaned Operators of Proikartion
arul litilizatien rarilities, page 4II (continuard).

(e) Reartor tiicory, Arulemteng detads of fiss6cn gro-
cess, neutron nudtipleration, so see eflects, con-
trol rod etlects, and crsticality indicatksis..

(f) Sperific operatits cfiaracteristscs,inrluding cool.
ant cheinistry and cannes aret effects of tempera-
time, pressure and reactiv6ty ctianges.

(g) Proceshnes and lanitalians involved in initial core
tomhng, alterations an core configiarateen, control
rod propanwning, detersnaration of various inter-
naf and esternal eifeces en core reactivety.

Oil Fiael handling iarilities and gwocedures.

(s) Proredures mal espaipment availatde for piandimg
armi desposal of radniactive materials arul ef fite-
ents.

+ TR-T.11 Guide 10 CfR - Energy Part 31. Operatrws' Licenses, Appenden A Rc9ealiti- Yes Fenal Safety
-

cation INograms f or Licensed Operators of Prochs-tion Analyses ite-
and litslizaiman facili ies, page e12. pora Sectaan

11.2.8
ile operating tests adrainistered to appiscants for
operator arid seniew operator licesses are generally ['* ,
sometar isi scope. The operating test, to the extent
appincatde so the facility requires the appiacant to

* g

desnesistrate aro understanding of:

La) IYe start ign proccchwes f ar the facility, including
asvwiated plant erragenent whach condal af f ect
r eac tavit y.

(h) Herpaired use.angadati se of coessnie controls to
lumg tise f arsisty f ren- slest-d>on to desagruted
g=wrer levels.

(<. ) The soisce and signsleraeu e of assusersator segnals
and a nswh s umi-erutecating sigsals and remedial
ac ism aesponsive thereso.

68) Tin sastrias.ei tatuva systeias and afie soinre and
segnelocasue of reactor instrinnesat readmgs.

NOTE: SEE LIST OF NOTES ATTACitED.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ .
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OPERAIGR TRAINING CRITERIA, GUIDES, REQUIREMENTS AND
( RECOMMENDED PRACTICES
'

LANGUAGE OF CRl1ER10N,GutDE,REQUtREMENT MET. ED IN y
N8JMBER TYPE REFERENCE OR RECOMMENDED PitACTICE AGREE ME NT?

Par t SS - Operators' Licenses, Apgusidis A perpaahli-
cation Programs for Licmsed ogwrators of Proaction
azul BJtsl64titui farilities, page 412 (contivum d).

(c) Time lehaveur cfiaracterheics of the f arihty.

(1) The control ananisadatiini ac< pared to obtain
4 sired nperating results duing ruvenal, almurenal
arw! cmcrgesicy sitientions.

(g) Tlie operatiosi of the facility 4 heat removal sys-
tems,inclamieng gwknary coolant, einergency red-
ant, asid decay heat reinoval systems, anti time
relatiori of tie proper operation of flese systems
to the operatian of ste f acility.

(h) Tte operation of the f acility's auniliary systems
which could af f er.t reactivity.

(a) The use and* funclinsi of time f acihty's radiation
anonitoring systems, including fixed radiation
monitors and alarms, gustatde sirvey instrianents,
and persosswl monitoring egeigwnent.

(j) The significante ni radiation liazards, inchsfing
permnsihac levels of radiation, levels in excess of
stu>se asattuarized and procedsres to redisce exces.
sive levels of ratiation and to gtsard against
per sonwwI e upnsis e.

(k) The emergenry plant inr the f acility, incliedirig
the operators ur senior operator's responsitulity
to decide wiselher the plant stundo te esecuted
navi the esties assigned inder the plan.

(l) Tie necessit y for a careful approarle to ele
responsitulity associated with sie safe operation
of alie f acility.

NOTE:SEE LIST OF NOTES ATTACitED.

_ _ _ _ _ _ _ _ - _ _ _ _ - . - _ . - ______ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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OPERATOR TRAINING CRITERIA, GUIDES, REQUIREMENTS AND
RECOMMENDED PRACTICES

LANGUAGE OF CRIIERtON, GUIDE.HEOutREMENT MET. ED IN N TE
NUMBER TYPE REFERENCE OR RECOMMENDED PRACitCE AGREEMENTT

H G. T.I H ecinnenervted Hegulator y Guide Paragrapie 2.1.4 Tr asning. luge 1.808-14. Yes resul Safety
Analysis Re.

Prac tice 1.101 Dnergency ,,, g, ,g #' ''Plannsng lur Nurlear siculd be dursenented in tie Icarn of sdeedes and "AI wa Nann lessai plarn or lesson astlines. Tie progran slumsid
iswliede eraining for tiresned einpinyces and Ier olisite
Nganizatioses arvi persouvel wie are to prov6de seggiort
in else einergesacy resgxume. Yte training for offsite
persorwici ole may be reepaired to enter the site sleuld
typecally inuttiale lasnilaarization with the site and
inseric' ions on site procedsres necessary for their
safety and for their eficctive interfare with onsite
persor=wl. Oilsite perscrawl training snay inrliste
emergency absimeter issue proceezes, fire main con-
nection locations, vehicle access roastes, and plant
alarms.
Training simuld inrieste &lineation of snelleds to
evaluate its effectiveness asul to correct weak areas
elseigth icedtuck with empliasis on sdeedules, lessori
pimis, practical eraining, and periodsc examinatiorn.

R G- T.2 Recommended Regida tor y aide Paragraph 2.1.5 Tests and Drills.page l.101.It. Yes renal safety
^"*8''' *~EPractice 1.108 Erner gency IVucedures should provie for practice drlEs that use P"" ' '

5"E I" I''' detailed scesaarlos to test hoth specific preredures and ^ 'E"
" M *"" smplementation of the matar awes of the emergency g*

plan. The scenar 6os samuH be plansied sianulatirem of
emergesacy situations, azul they sleuld Ise approved by
plant enarugement af ter they have been reviewed for
scope and adequacy.

The procedures stamed consider the utilsty of testing
on both an asunounced and esurmeisired bases. Tisey
sluiuld re<psite time use of an olnerver staff during tie
coswhact of test driss and slumed cositain provisions for
appropriate checklists or criticyse sleets to be used by
ale cinctver staff.

|

|

NOTE: SEE LIST OF NOTES Ali ACHED.

|
,.



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

4

OPERATOR TRAINING CRITERIA, GUIDES, REQUIREMENTS AND
RECOMMENDED PRACTICES

LANGUAGE OF CRITEREON. GUIDE. REOUIRE ASENT MET. ED INNU48FER TYPE REFERENCE SOURCE NOTES
OR RECOteMENDED PRACilCE AGREEMENT?

R G- T.3 Recommended Regulator y Genite 5ccthm C Regidator y lbsition, page I.78 3. No RG-T.)
Practice 8.78 Asstanptions few Each operatw slumiki le ta ight to destinguish the

Evalua% the IN smells of hazardius rheenicals peculiar to tie area.
abahy of a Nurlear Inseria-tiosi shnidd include a periodec sefresher course.

I'*f 14actice drills should lie conducted to ensare slut"

Personnel can est tweattiing apparatus within twosidaed llararem ' " " ' " ' ' ' '
Chemscal Rescase

RG-T.4 Guide Regulator y Guide $cction n thsciassion, page 3.114-I. Yes Trainens and
I.H4 On Certificatiori of

The operator at the controls of a nur. lear power plant
has many respcmisiedlities, which include lius are ret "''' 2 LicensedO'I"E D* '" O'

TMI-
.

The Conernis of A lisnited w (1) adlierisig to else pland's tMst will. "Ihim Pown Mant catirmis, plant operating procedures, and NRC regu-
lationsi (2) reviewing aperating data, including data
logging and review, in order to enswe safe operation
of tie planti and O) lieing able to mariually isdtiate
engineered safety feattres ewing various transient
asal accidesd conditions.

RG-T.3 Guide Regulator y Gende Section C Regulatory Ibsitian,page 1.114 2. Yes TIwee Mile
"I). Administrative procedures should be estaldished 5 tat 6on Ae"nini,1.884 Guidance On

O wratw Atheug l to define aswl outlane (preferahly with sketches) strative ho-the Controls of a specilic areas witten the control rocen where the '''''I*" " *"' operator at the control sleidd reinain. The pro-
Tedures steedd define the serveillance area and 8'",,
time areas Blut may be entered,in alue event of an
eenergency affecting tlie safety of oprvations, by
the operatur at the rentrols to verify receipt of
ass asumanriatew alwen or moitiate currec tive
action.

,
"G- T.4 Guide Regulator y Guidr Sectites C Reg'datory Ibsition, page 1.184.2. yes yiece ag;te

I*II' U"d'"" 1538'd kl"
! 4. Itur to assesning resennsebelity ler teuig ornator

SE* 8 i""
^*"I'".*O*'"E "'" O' at tism rensenis, stie relict operator siswald lel

strative EYoN* -Casittnis of a properly In efed us Hic plasd stata in wder w reene 1012" " ' " ' ' einawe stat prever relee f occurs, mensnistrative '

58.if t Rehef amlprnredires sinnedd be ersteen to describe wiut is
regsired. The me inistrative psmedares st=>dd LDE E8'8'i'S
isw lude, as a minismen, a definiticus of proper
relici (e.g., what information is reepaired to te
passed on anat ar kiinwledged between the two
nuu r, e.e i

NOTE: SEE LIST OF NOTES ATTACHED.

_ _____________--__ _ _
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OPERATOR TRAINING CRITERIA, GUIDES, REQUIREMENTS AND
RECOMMENDED PRACTICES

LANGUAGE OF CRITERION.GutDE, REQUIREMENT MET. ED INNUMBER TYPE REFERENCE SOURCE NOTES
OR RECOMIAENDED PRAC18CE AGREE MENT?

Sill-T.I Regaremcast ANS 3.2/ AN58 5n tim 3.4 Ornite Opnating Organizatim - 1.4.2 Yes Traisung mul

His.1 - Musi6strative He<parements for the Onr.ite Operating organizatson, certification of *

Controls anel Qisaht) p. ige 4. Met. Ed. Co.'s
O""'''** I" ' ' " L'##"'

initial striunbents or repixesacnes icw enemtwrs of the I" '"""'IOP"' * ' N"'I "' tetisiical
mute operating avganizatim,,arul oilsst.eNurlear Power Plants , , 3,, ggg g ,

cure, traisiing armi retraisung to assive that sacressary
r osnpeteswe is snaintained in arrowdass e with slic
provtsions of Aannican National 5tmulard its Selec-
teori amt Training of Nuilcar Powcr llant Pessosweet,
N t8.l-1971. (4) ,

Silb T.2 Regairement AN5 3.1 - Niricar 5cclem 3.1 Simulator Capabilitics - 3.1.8 Normal Yes Training and

Power Blant Siinula Plant Evolutions, page 2. Cer tificatiosi of
Met. Ed., Co.'sI"' I" **D 1he niininnan evolutions that shall be perfrwened m I"4W Training sie simulator,using orily operator action ruwmal to the

' ""'I
reference plant, are defined in the following list.

liant startup - cold (refierling rcuulatsms of tempera-
tuse asul pressure) to hot seasutby.

Nin-lear starsup,lm>t standtsy to 100% lull power.

linhine startup arul generator synciaroniiatiose.

l'ower escalatim to 100% power.

Reactor trip followeil by recovery to 100% power.

Operations at Init staentby.

Power systein in.ul c hanges (m wusal aewt automatic
rentrol).
Ibwer operations with less tii.nn full reactor coolant
flow.
plant shutdown asal eooktown to cold (refincling) ron-
da t 8afis.

-

NOIE: SEE LIST OF NOTES ATTACllED.
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OPERATOR TRAINING CRITERIA, GUIDES, REQUIREPAENTS AND
RECOMMENDED PRACTICES

LANGUAGE OF CR11ERION. GUIDE . REOutREMENT MET. ED IN SOURCE NOTES
NUM8ER TYPE REFERENCE OR RECOMMENDED PR/.CitCE AGREEMENT?

5 TD- T.' sterparcinent ANS L1. Newlear %cctim 11 Samut.ittw Capabehties . Lt.2 l'lant Mal. Yes Ibbctw k and
Wstros New icar1%wer I'lant Simula- linw tiom. page l.
I'* E *

' " I'* ' I'* "" D the simulator sault be capabic of unndating in seal #'' '''ativ Trau.ung time a menineten ci seventy-five (JS) ainiormal mwl
einergency unutitions resulting troen anallisu tions to
dennonstrate isdierent plant resporrse asul lisxtioning
of autoenatic plant ronervis,
The atzwwmal arut emergency (ondissons hsted below
shall le inrtieled, as applicabic, to the type of acac tor.

Loss of reactiv roulant (large armi small).

Loss of instrinnent air.
Loss el electracal power (or degraded power sources,
or botti).

Loss of reactor coolant flow.

Loss of corwiemer variaan.
Loss ut ser vice (rtuding) water.

Loss of simstdown roolmg.

I nss of roenponent ronhng (umhysihul components or
antal systein).
Ln s of feedwater or feedwater system f ailtwe.

Loss el swutron them isuleration.

Mispositimed rnntant rod or rods (sncituluig rod drops).

leubihty to drive onw tw snare control rods.

Coeulitions respdring me of backtip reactor slest<kiwn
systeens,

l'uct alackhng f aihwc or liigh activity in reartor cool.
anttw ott gas.

Tintdne tri n.i
Itailise of automatw reactivity (nntrol systems.

t

Strano generator tube leak.

% cam leak (scler ted seres) enside mut onstside . m-

nient .

NOTE: SEE LIST OF NOTES ATTACHED.
|

)
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OPERATOR TRAINING CRITERIA, GUIDES, REQUIREMENTS AND ,

RECOMMENDED PRACTICES

LANGUAGE OF CRilEptON. GUIDE REQUIREMENT 84ET. ED IN NOTNUMSER IVPE REFERENCE OR RECOMMENDED PRACTICE AGREEMENT 7

5ection 3.1 Seenulator Capatniities - 3.1.2 liant Mai-
fiscticsis, page 2 (continued).

f aalure of penise centrol systems.
Geserator trign.

Reartor trips.

5Tli-T.4 llegairement ANS ).1 - American 5cctia* ' Tsaining, page 6. Yes renal %fety S II)- T.4
W 555 Re-FNassosial Standard fo' 3.1 ( wral AspecIs. A training prograni and sdeed-

une slull be establedad fur each nuclear power plant I"" ' ' I
e and Tram- " ' 'I"E "I " I" *" to initially develop and maintain an or anization fiellys

synalified to tue responsilde tw operation, maintenance, f' I'"' ""I
;

, and eccludcal aspects of the smeric.a power plant Met * Ed* Co.4
involved. Tlie program shall be larmulated to provide
tric regsred trainweg based on indivihaal einployee f''"
espersecue and inteoused position. The training pro-
gram slull he such slut fully trained asul apaalified
operating, snaintenance, professional, and Gerhnical
siqq=ws personnel are avaitalde in the successary cuan-
hers wlen feart loadmg conwnences. Di all cases, the
oa4cctive of trainug programs shall be to cinese safe
arwi ef ficient operation of tise faceeity. Traaning
psograms shall be kept op to dite to reflect plant
enodifications and (twnges in prurceares. A contmuing
prograno slealt be ened alter gdant startip for training
of replacement personnel and for reguli!acation traen-
ing nec essary to emwe slut persoewel remain geo-
f u sent.

HOIE: SEE LIST OF NOTES ATTACitED.

__. _ _ _ _ _ _ _ _ _ _ _



OPERATOR TRAINING CRITERIA, GUIDES, REQUIREMENTS AND
RECOMMENDED PRACTICES

L ANGUAGE OF CRIIERION. GUIDE REQUIREMENT MET. ED IN NOTENUMBER TYPE REFERENCE OR RECOMMENDED PRACTICE AGREEMENT 7

SII)-T.5 He9mrement AN5 3.1 - Amn acas Seclias 5. Tsanning guge 6. Yes Firul 5.ifety 5ft)-T.1
^" Y'''Natemal Standard la

Tramming goals rumsteent weiTaiiCn%.g slic NRC.
5.2 Traning of lbsonnel to he Licensed I 8""b ##Scintim arul Train ng ec9mre. I *Iing of Newlcar powc' encnts sliali te establistied fee gui seumiel in slese

'"' ****I ra tegories. I'reparatim of training programs shall ,g
take into accoisit the previnnes esperinu.e and traisung Met. Ed. Co.4
of tramces. Suth trainisig programs stull cover slac TMM MM
sidsect snatter listed in slic following saesectems to g,crsosinel
Blie essent nnessary In anure that asutavstbaals sneet
the re9arements of 4.2.1, 4.2.2, 4.5.1, or 4.5.1.

5 II)- T.6 Heguremesis ANS L1 - American 5cctiun 5. Training.page 6. Yes Fanal Safety 5181-T.4

Y ' N.''N^"Nateoeial 5taseat.u d f*= 5.2.1 Training of Candidates for NHC Cold Emaini-
satacens lEfie InsliaRhis at a Site. If sw>t already 'II'* * ' * " ~ ~

*ing ot hlm Wwn cG@e by espesienre .snd psevious training, cands- Training andM*"I N '***I dates f or NHC cold exammations si all be gaalafied by Cnt i of
a casubinatiori of participatory assigrunents at operat- gg
ing reactors or suitaide reacter simulators, partici-
patem in gwcogerathmal or startigi actsvitees at the TMI-2 m, nsed
ma lcar power plant involved, arul related tecistical
traimog.
Applicants fier cold examinations shall have had enten-
save nperateng espetitswe at a reactor fwslaty wKh as
gesicrally riassifical as coenparable in cosnplemity arul
operaleng characscriseks to elic rusticar power plant at
whirls the cuasninatituis are to be rerguested.

f II)- T.7 Hegsirement ANS 5.1 - American Wei vi 5. Tsaining, page 7. Yes Final safety Sil)-T./
^"'IN' #'NatM 5tanhd la

Helated Tevisiscal Trai[ns. Training programs I"" b ' ' "5.2.2
5electim armi Train- e a:Unilates f ar NHCen maminatsms at thelaw

[,I '', reactor operator level stull cover the following side- g" * * ''
g

(1) ps mciples of rear-tor operation '',','I ,",'[g

(2) ik sagii featim es at the susticar power i ant TMI-2 Licensedd
"

(1) gesseral operating slearacecrestics of Ilse enacicar
power plant

H) isisteinnentatim and r ontrol systrens

O) s.nlety ased emergciwy systems <

l

NOTE: SEE LIST OF NOIES ATTACHED.

I
;

I

)
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OPERATOR TRAINING CRITERIA, GUIDES, REQUIREMENTS AND
RECOMMENDED PRACTICES

L ANGU AGE OF CRtIERSON, GUIDE, REQUIREMENT MET. ED IN
NUMBER TYPE REFERENCE OR RECOMMENDED PRACitCE AGREEMENi?

W ti.wi 5. Teaining, guge 7 l< nntusin-d).

(f.) stasidard and einergesd y oper ating pros c<bnes

(7) r4Jeation ramtsof and salesy provisl<wis

in a.hhtion to lie above subjects, related tedviical
training la casul> Lites fw N6tC nild emaininations at
sie sensur reacaw operating level al-II iswlivie the
initowsng sid>jec ts:

(8) reartor theor y -

(9) landling arut disgwnal of, aswl letards assorlated
with, radioactive suaterials

(10) specific operating dwacteristics of the ruarlear
power plant

(ll) liet haewtling asul roi. paranieters
(12) adeninistrative procedewes, condelions, and lisnita-

teos s

The coisse roentent stall lie threrIly related to the
plant Iw whide le seeks a licenne. be addition, the
applicant stumaid he engagest in the day to-day activi.
ties of procedme pseparatiswa asui verificatiori, ron-
straattinn cliecle out aiul pocoperational testing at the
sul>ies.t f acility f or a period of approxienately one year

| (vior to f uel loading. Tius tiene snay vary depesuting
sqxne the empftserne of the apphcant. Ilowever, the
enininuun tsme sinalt be sin anonths on site tedess an
etyeivalent anunuit of experience was obtained on a
sienelar iniit,

NOTE: SEE LIST OF NOTES ATTACHEO.
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OPERATOR TRAINING CRITERIA, GUIDES, REQUIREMENTS AND
RECOMMENDED PRACTICES

LANGUAGE OF CR4TERlON. GUIDE. REOtMREMENT 3AET. ED IN SOURCE NOTESNUMSER TYPE REFERENCE OR f4ECOMMENDED PRACilCE AGREEMENT 7

5Tii- T.8 Requirement ANS 3.1 - An.erican Sectumi 3. Traisung luge 8. Yes ranal 5alet y Ulb i.8
^"'I "' N'"5thd im I3.2.4 Ilot Esammatkais, il sent already eligit4e Isy

tun an Train- PWie Mmexperience arul previoiss traaning, candedates for NHC " *II"S *I N"'I''' N**' let cuaminaticais saiali complete related ter:Imical Tra"ining and"'"' N '"""'I tr ining in tiu sidiocct areas identified in 3.2.2. In

h",'.2 RM
* * *Iachtstim, sistle raem16 dates shall participate in a pro-

gram of on-slie lob training whnh involves mangmata. TWtam of the naricar power plant runtrols during day-to- p g
day operation and shwang at least two trainisig startups
and sleutdowns of tise reactort aruf infamal programs
of self-stisfy armi coiarselmg Irtun more experienced
persosmel to f acilitate tie caswiidates' asiderstandang
of overall plant operating claracteristics, plant sys-
tem periarmam e aliarerteristics, and operaeing pro-

' ecchwes.

S TD- T.9 Hequirement ANS 3.1 - Amereran ser tion 3. Training, page 8. Yes finai&nf et y STib T.9
^"'I S'S R * *National standar I fir Y3.4 General Employee Training. All persons regularly Pm 8. htionSelectam ami Train- . ployed in alie rum-lear gewer plant shall be eranned in II'2*Ie

f ,Ni allowing areas conunensura te witti the6r joba wn

Gemval Descriptim of Plant asul Facilities
. Job Related Procedures and Instruetices
R:%ologecal llcattle and Saf ety Program
Stasinen Emesgency Plans
leyhsses s.nl Salesy Prograen
17 ire l'rotec tion liograen
Screwit y 14ograni
Oseality Assirance Program

i

NOTE:SEE LIST OF NOTES ATTACllED.
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OPERATOR TRAINING CRITERIA, GUIDES, REQUIREMENTS AND
RECOMMENDED PRACTICES

LANGUAGE OF CRiiERsON. Gut 0E, REOutREMENT MET. ED IN
NUMBER TYPE REFEHENCE OR RECOMMENDED PRACilCE AGREEMENT 7

STD- T.10 Recynirement AN51.1 - Amerscan Sn tim S. Traimng, page 9. Yes 17snal Safety sTD-T.lfi

' ''
8 '" G fitr a og a a a ''E "I N* I''' "" tasies the gwofirimry ud tie operating reganiratim I' * *""I ''M''d I"*""#I tlwo..gh perialec traineng e xer cnes, instruc tius Cer td a em of

perimis, and reviews rovering afune items and evap- ,* '
onceit utdrie relate to safe operation of the f acility and y gg,y Lirensed

timewigh special trainang sewiosis fur replacement per- g
sessiel to encet the ac<purements of $ccesun 4,"Quah-
Ikatoms." In deterensning sie stall cnmpicarent, the
f arihty snanagement shall recognire the important
relatsmsleep tiie training program has to fle maante-
nasce el operatiorul safety by (a) providmg experi-
essced and knowledgeable personnel to develop and
awtet the training program as well as seewe as training
program instrir tors arul (b) provide sulficient person-
set in classilecatims to gemit training and recysalifi-
catsvi w.wk. IIe tr ining program stuli he reviewed
aeul evabutnl at inter vals not eurcedang awo years.

Sil)- T.i t Regurement AN 51. 5 - Amer eme %v tam 5. Trauung. page 9. Yes Farut safety
^"*3 'i'"'"FNational Starukard fc' s.1.1 ite for Licensed oper- por t, Wem,,,,,, 7,gahlicasion erogram,p,g gg;, ,,,,,,,,,;,g p,,g,,,, ,,,,, ;,g ,
11.2.2.2.1Srfec tswi aed Train-

tog of Nurlear Power two year perm st.all isel prepimmed lec times, ors- Training andU*'d N '"""#I the-lob training and operator evaluation on a regidar Certifu ation oi
arul rentienung tusis. Ihm wnentatim of the ahnve Met. Ed. Co.'s
programs slull be suaintassed f or all i.ccmed isuis. 1 6cemed
vidials recymred to fidf all the Tertuiscal Specstaratian
regaremenits of a given lacahty.

|

NOTE:SEE LIST OF NOTES AITACHEO.
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OPERATOR TRAINING CRITERIA, GUIDES, REQUIREMENTS AND
RECOMMENDED PRACTICES

LANGUAGE OF CRiiER60N.GulDE. REQUIREMENT MET. ED $N SO CE NOTENUMBER TYPE REFEGENCE OR RECOMMENDED PRACIICE AGREEMENT?

STI)-T.12 Recosenerwied AN5 3.1 - Amerioise Sectim 3. Training - 1.1.1.1 l.cclures, guge 9. Yes Fanal Safety
snalysis ste-

Prarlice National 5 asutwd Ior 3 ,,g g g ,, , '*
"''.2.2.1Sclei and Train- in any calduWycar sisudd emot be less alun sin, spar:ed 2ig oi Nidcar Nwn alwaugtwust the year and taking into cmsadcrasan

locavy vacatiest leisuls aswa infreepsent ogwratims sir te I.'" E"'"I **'# 0
j",I' ' . ' 'as, reluchng period, faced outages, etc. l.ertures , d

may le deferred ese to asunlicspate.1 slastdowns. IM1-2 Limed
glowever, these lectures shallle conerled as soon as g g

practiratde thereaf ter.

Sill- T.13 Re< pare nent AN5 3.1 - American sertim 1. . Training - 1.5.1.2 On-alie-3ob Tramang, Yes renal Sales y

National sea.wlard liv page 9. Nialysis Re-
'I"

l" ' '. 2. 3ec nn and Train- 1.3.1.2.1 Control Man metat6ari. . llowever , the s 3.2ing of Nm icar l'owcr idimim ga M-Qain a ras.ede
II'"I I"'"*'I tlot each individual stall gwrfam or participate in a

ranhinition of reactivity control mmugudations tused
as the availatulity of plant e<psipment and systems.

OE
(1) Plant or reas tot st.wtips to inrbade a range alias

reactivity feedbark trum sus. lear heat adistini is
notircalde

(2) 11 ant sluit4>wn
(1) Mmunal rnntrol of sacain generalors daring startup

and staatdnwei
(4) Opesatim of turidne omtrols in snanual euing

startep
(5) Ikwation dwing power operatim
(f.) Dilutim ot the reactor ciclant systessi
(7) larliseling nperatims where lurl is noved ies tie

cure
(8) Had drop timheg tests
(9) Any signalicant (> 10%) gewer riunges ies snaemaal

es=lremeral
(10) Marusal rod cuntent prior to asul dwmg geerrator

syew twaniratim
11.uit .uwt scart.w n acratsise that involves eener-(11) s
gency sw transient gam comes where a:tivity is
rianging.

NOTE:SEE LIST OF NOTES AITACHED.
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OPERATOR TRAINING CRITERIA, GUIDES, REQUIREMENTS AND
RECOMMENDED PRACTICES

LANGUAGE OF CRAIEntON.Gul0E, REQUIREMENi MET. ED IN SOURCE NOTESNUMBER TYPE REFERENCE OR RECOMMENDEO PRACTICE AGREEMENT?

STD-T.14 ste<parement AN5 3.1 - Amerkan Sectusi 5. Training, gage 10. Yes Final Safety
^"*8 #'Nat Standird tw 1.1.1.2.) Ksewtedge of racility Design Chantes, Pro- I 'ertum W Traen- edwes Chai es MalIIy License Ch.inges. Ifsi P".2'2.2.8H.I"E *I " *" - ~ilcarly iTwikate the enethods to be

M'"' 8'""#I pograns s
employal to assine carh lirmsert individual is cogid.
zant of tie above.

STn-T.15 Re<parement AN51.1 - Amnirari seclim 1. Training.page 10. Yes final 5atety

^' I''' 8 ''N'' ' "'I b'''"I*' I"" 5.1.1.2.4 Review of Atuwwmal. Emergency and
- Pw s, Moncc6cm and Tram- Scosity BYorcewes. Ile program steell indirte tie D.2.t.6i"E *I '' *" enellumis to be employed to assure eacle Ikensed iridi-

"I vidinal reviews the absmurnal, emergascy asui secwily
procedures. Tlie security pacedires covered shall
<udy incl <mle eluse whicts plant personnel have a need
to kamw as respiired by Americari Nathmal Standard
Irwasserial Security f or Hurlear 1%wer plants, NIS-17-
197) (ANS-3.1), Section 4.2.4 and 4.7 (1).

STI -T.16 Recrarement AN51.1 - Amerkan Sectim 5. Training, page 10. Yes Final Safety
Analyns Re.National standard (w 1.1.1.1. 8 Aruual Examinatims. The recynalefecation p rt. Sect sSelectim asul Teain- programs shall provide Its an assual writteri examina- U*2*2ing ol Nurtw her tim comparable in smpe asui degree of dilIscuity to an

M'"' I" """#I NHC examinaticus consistent wetti the type of license
teld.

Tie prograni si all provide slut a grade of less than Yes final Safety
70% overall revyaires suaswial<wy participat6cn in asi Analysis Re-
accelerated ac<publicathm program. The prograrn part,5cctkui
slull contain a provision tinas are individut enrollal in 13.2.2.4
asi arcelerated recyaaleficatim progsam shall set pn-
f arm licensed estics nuits1 le im siercessfully corn- ''

pleted the prograin.

I

NOTE: SEE LIST OF NOTES ATTACHED.

_ - _ _ - _ _ _ _ _ _ _ _ _ _ _



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

OPERATOR TRAINING CRITERIA, GUIDES, REQUIREMENTS AND
RECOMMENDED PRACTICES

LANGUAGE OF CR4TER8ON. GUIDE. REQUIREMENT MET. ED 4NNUMBER TTPE REFERENCE SOURCE NOTES
OR RECOMMENDEO PRACilCE AGREEMENI?

Sill-T.17 Negairement ANS 3.1 - American %eclim 3. Training, page 11. Yes final %fety
Natiosul St.wwtard ler Analysis He.gg g,3y py; g,g , g g,

swn s. SeclimSelectiime arwt Train- ,,,;,;ggy g ;;;g,4 4,; , , , , , ,
1 2.2.4'"E "I N* ''' I"*" of ele lecture saies. lie program shall provide a

II*"" ''""''I grade criterim that tie isulividual has Icartwd slie
material presented. A grade of sess th.an 80% will
acrymre asiatimal setraineng in that subjec1.

%Tli- T.18 Rc9erenwsit AN5 3.1 - American %rction 1 Training, page 11. Yes final Safety
Analysis Re-Natimul Standasd,im ). 5.1. 3. ? Otact watson. Tle prograrn shall provide to, PW 8, Winnccabi asul Train- systen isic otner va:G and skrumented evaluation of I I'2*2*'ing ol Niricar l%wer . are in lividuals per f ormance arut resupetency in

ant pessonnel ailih tio . ' :te isnmediate segwr visor's nns mal continu-
euss ev.aluation.

Recoenmendesi 9 -h otner vat sms slendd also inicleade evahaations
Practice iwhshng actions taken, or to te talien, dwing actual

or simulated atmusmal and emer gency conditions.

Sil)- T.19 H e<puresnent AN5 3.1 - Arswviran Sectiens 1. Training - 3.1.8.1.4 Accelcrated Recrulifi- Yes final < * ty_

Nat,iosial 5tmulard for ration programs, page 11. nnalysis Re.
Selechs asui Train. put,SectWiIlowever, a grade criterson of 7trV. or greater in any 13.2.2.4I"E *I N#I'"' *" written cuaminati<wn is respused to indicate successful
II'"' E"' ""'I ownpictim of tie accelerated regaalificataosi pro.

gram. As para of the re<paalaficatim program, records ,

imfacative of on-the-lob prolacies.cy and performanece
daall be maintained. Repeated errors indicative of
degraded proficiency shall be reviewed by facility
masugeenent an<l appropraite training or other correc-
tive acIsons slull be initiated.

NOTE: SEE LIST OF NOTES ATTACHED.

e
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OPERATOR TRAINING CRITERIA, GUIDES, REQUIREMENTS AND
RECOMMENDED PRACTICES

L ANGUAGE OF CRITEntON. GulDE. REOutREMENT MET. ED IN j

HUMBER TTPE REFERENCE OR RECOMMENDED PRACilCE AGREEMENi?

Yes finut Safety
Sf t).T.20 R e<paremesit AN51.5 - Amer ac.m W eem ). Training, page 18. ^" I'I' E ''Natsosul 5 andad (ev .%.1. 3. 5 5 tall M, embers. Individisals wlwi m.untam ma, Mon

5eles:tiosi ar d Tram- og ,g ,,,,7,g7, g,, g,, ,,,,, ,,, ,,, ,,, po,, og I L .2.3
ing of Nurica pn=ce penvt long leackup capability to ele esperating * tall shall
M'"'I * ""*I participate hi alw revyaatificatim geogram exe cpt to

tie catent slut gleir euwmal thatics predimic tie need
few sterific retraining in parIicidar areas.

As a inininnan tiese indivianals shalir
(l) pc adsmanistered tie manaal wr6tten cumninatkvi

asma partaripate in the lecteme series lused on the
results tiecreof

(2) Manipulate alw= rnntrol or signervise tie snanipula-
tim of ele controls alwamgh 10 reattivity clunges

(3) Systematically review desi n chmiges, procedured
clunges azul f acility licesse clunges

(4) Systematically review tie contesis of all aluma-
anal, esacrgency aeul secessly proce<bres on a
regidarly schedided basis

(%) tw systeinalecally eval uted regarding actions to
le taken dising sinudated abewwmal ased emer-
gessry stuulitions by a walk-lisough of the pro-
rethwat steps.

S II)-T.21 Requeresecnt ANS 3.1 - Amce nt.an ir' tion 5. Training. guge 11. Yes rinal saf ety
^"* IFS'S R'~Natsiwial standad isw 1.6 -Ikicioncntation. Aishtalde terords of the qinatifi- * 'I"

cc and Train- catiswis, esperience, traisung, retraining and operator I"".8 '.2.513 2N *I I''' *" rc<paalilecation gwogran en.wnitutions for each mem-
" * " " ' ""'I In of the plait organizatim covered by slus standard

shell be enanntained inr as knig as a person performs
wark in gob categ<wics stescrihed in this starutard.

NOTE: SEE LtST OF MOTES ATT ACllEO.

' - - _ _ - - - _ _ _ _ _ _ _ _ _
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OPERATOR TRAINING CRITERIA, GUIDES, REQUIREMENTS AND
RECOMMENDED PRACTICES

LANGUAGE OF CRITEfuON, gut 0E, REQUtREMENT MET. ED ptNUMBER TYPE REFERENCE SOURCE NOTES
OR RECOMMENDEO PRACTICE AGREEMENT?

%R P-T.8 Heroesunended Stasulard Review Sergiun 13.1.1, Management med Technical Suppew Yes Final 5afety
Practice Plan Organization, page 13.1.1 2. Analysis Repor I,

"" II' 'I
2. Preoperational Responsitulities

Usese are liaw tensis MiWssiendd te substantially
accornplasted belose preoperatimal testang tegins
aavi generally before sedmnistal of ste final salesy
analyses repnr 8 (I 5 Aft).

h. Iwvelopnent arul impicenentation of staf f re-
crustug arwt trabung prograins.

5R P-T.2 Guide simulard Reverw 5erti.si I3.1.3, Qualifications of Noticar Plant Person. Yes final Sales y
Plan nel,page 83.8.3-1. Analysis Re-

Por8 hteenII. ACCEPTANCE CRITERIA 13.2.1licidator y Guide ~I.T,7erscourl Selection and
Trainsng," sets forth sie stall positiasi on plant
persoeusel tysahlicatiores and irwiscates that slee
criteria few sciccisosa (qsalslecatirmis) remitained an
ANSI N18.1 1971 are generally acceptabic.

58t P- T.3 Retowsunesulest Simulard Review Sertim 13.2. Trainens, page 13.2 1.
'' ''

l. AREAS OF REVIEW
TE appGcant's idaat ressannel training fragram,
as described in leis saf ety analyses report (SAR) is
reviewed. This sertim of the SAR should contain
tise descriptim asui sc hedideng of the trainmg
gwograni few initial appointees to slie plant staff.
Tlie program ik se riptions stundd sixlimic the fol-
lowing:

for the prelinimary safety analysis report (PSARh

I. Tie proguned sed >lere snatter of ew-le rourse. Yes Pi'eauninar y
else dwatim of alw. e aim sc (approximate nian- Safety Analysis
her of weeks in full tiene attevulance), ele llegxw t, 5cc tion
erganizatam te.v lung tise rourse er sepervis- 12.2.1
ing instrurtitui, and else position titles for
wleun tir rniuse is give.

NOTE: SEE LIST OF NOTES ATTACitED.
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OPERATOR TRAINING CRITERis, GUIDES, REQUIREMENTS AND
RECOMMENDED PRACTICES

E ANGUAGE OF' CRITER40N. OtMDE. REOulREMENT - MET. ED IN SOURCE NOTESNUMtER TYPE REFEftENCE OR RECOMMENDED PftAC11CE AGREEMENT!

Wei.ne 41.2, traisiing p. age 11.2 1 (contusued).

2. Reactor operatiivis espersesste trasning by Yes l'relimisur y
sustlear pown plant sunulatw or assigionent Safety Arulyses
in a sunilar pimit, iertemfing lesigth of tune Repor t, Sec tion
(weeks), arut idesitity of sismdants ased plasit. 12.2.1

1. A corneniernent to corwks t an unsate formal Yes Preinnieur y
trainimig progemn mal on.tle-job trauung Safety Analysis
belos e initial liect loading. Re wwt 5cronwi

i1.2.5

4. Any daf tererw e in alae traisung pograms far Yes Preiunsn.ar y
trulevieuls wie will be seeking lerenses pior Safety Analysis
to criticalaty pusinne to 5cclimi 11.25 o810 Rel=v t, 5& sion
CFR Part 11 tused sus the entent of wevecess 12.2.8t
swericar gunwer pl.mt emperiersre. E xper eerte
groeps sicedd iru 1.uk the followings

a. butividials with se pevious espericite.
b. butividials win leave lud susclear esperi.

ente at f acilities sw*t subject to licens.
Ing.

c.' kwiividnils wie leid, or love held, licen-
ses fit comparalde f ar staties.

1. kicans I.w evalisating sie tramung prograin Yes Pretsmuer y
citertivesiess ik all cenployees. For istesse $agety Arulysis
agplu ants ittas iaw leales flee rascens to be Repw a, 5er taost
employed to s ettif y llant cas h agplacant lus 12,2.8
h.pl entensive du teul operating empersessre
pwsuant to Swtieve 11.2Mb) of 10 Cl R Past
% ).

This pogr.un ik se replieue simwdd also ierliste
a elust to simwr alw s luwbek of c.w-h part of
the tr aisiing psogram f4w car h lissttim ul
pms tscn ides.eshed in SAR Sec ti ma 11.1.2.
The tune slandd be relative to esperted lurt
lomimg asui simiukt alwa display tiae preopera-
timul test pernut, mul sie empersed tune Irv
czamirutiom f or isemsed operatnis pre w to
I anteriter hty.d

NOTE: SEE LIST OF MOTES ATTACHED.
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OPERATOR TRAINING CRITERIA, GUIDES, REQUIREMENTS AND
RECOMMENDED PRACTICES

LANGUAGE OF CRITERSON. GulDE. REQUIREMENT MET. ED INNUMSER TYPE REFERENCE SCURCE NOTESOR RECOMMENDEO PRACllCE AGREEMEHi?

SR P- T.4 Recoerunended Stand.u d 14cview Sc< tim 11.2, Tramuig, pap,e 13.2 2.
'C U" '"

bi tic lanal saf ety analysis report (F5AH h

I. Use swugesed sub ne snatter of ear.h cSwse, the Yes renal Saf et yi
Awatim of ele tr=ww (aggwomhnate runnter of Analyses Re.
weeks in fedi time atterplanare), the organisations pu t, 5er tune
teaclang tir course er sapervising instrursion, asad 13.2.1.1.2 asul
the positam eitles for winun the course is given. 11.2.1.5

2. Itcarfor opera > mis engwyienre traienng by ramlear Yes renal Safet y
power plas.: shuulator or asugewnent to a similar Analysis Re-
gdmit, ha 1 aling lengali of time (weeks), and iden- pw t, Sec tieri
laty of simidater and plant. I 3.2.1.1.2

3. Tir details of time onsite traimng program,includ- Yes final Safety
ing a syllatan or equivateset course descrsplion, Analyses Re-
time dention of the course (appromirnate namnber por t, $cc tion
of wecks in fede tiene attesulmoce), tise orgardza- 11.2.1.1.2
tiusi teacleing star coesse or siq>crvising snstruc-
tiosos, asul tlw' position titles for whir.h the course
is given. The progr.im simuld distingmassh between
classrocen training arwl on-else-lob traming, before
asui alter the initial f urt loadmg.

4. Any d Iferesere in stor training programs Inr isuli- Yes Ihialsafety
vedieals win will le seeking licenses prior to Analysis Re.
triticality perusant to $ct es.w 35.25 of 80 CFR inst. 5ccti.wi
Part 31 based ese tic entent of previous newlear 11.2.1.4
power i ant espasienre. Espericin e groips siculdd
irw:limle else following:

.n. kwtsviduals with sui previous experience,
b. butiviesals wie lave lead nuricar espericisce

at f arihties suit suh c(t to latensing.t
c. butividuals wim tailJ, cv luve licid, lir.enses

f or roenpaalde f.ne-ilities,

i

l

l

NOTE:SEE LIST OF NOTES ATTACHED. *
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OPERATOR TRAINING CRITERIA, GUIDES, REQUIREMENTS AND
RECOMMENDED PRACTICES

LANGUAGE OF CRITEntON.GUtOE REQUIREMENT 00ET. EO IN NOTESNUGISER TYPE REFERENCE OR RECOMMENDED PRACTICE AGREEGBENT2

5n 46twe 8 3.2, Training, page 11.2 2 (contimeed).

Means for evahmating s'me training prograno ellec. Yes final Saf ety3. a

leveness for east employee. l'ar apphcants tw Analysis ite.
licenne esamssutions gruw to criticality, slie par t,5ecesan
means to be essaptoyed to certily that each appli. 8 ).2.8. l.a.
cant has lead estesisive actual operating entwr6 13.2.I.I .2,
ence pawsuant to Sectior 11.2Mb) of 10 CFR, l' art 43.2.8.5
11.

Time program drscriptiori sectiini should alw inwhale a Yes final Saf ety
cliara to show time scheede of eada part of tis trainsng Analyses Re.
program far earle finxtional pmition identified we port 5cctumi
r5AR 5cetion 11.1.2. The time scale shoidd be 85.2.2
relative to espected fuel loading and steuld also
display the preoperatiosial test period, espected time
for esasninatims far firemed operators prior to crit 6
cahey, and e ngw ted time for esarninations for
Ikemed operators af ter criticality (11.2.1.2).

Tic devriptian sleidd delineate e.learly else entent to
wfine h time training prograni leas been accomplished at
sie appromisnate time of sidunistal of the F5AR.
Contingmcy plans for arkhtimal training far isula.
viaaats to be litemed gwior to criticality sleutd be
described in flee event fuel loading is sadysequently
delayed f rom the date indicated in else ISAR.

Tie F5AR steuld descrite tie apphcants plans for
retraining of plant seali persosweel includug requalifi-
catiurn training fcr licensed operators asul senior oper-
aeors (l3.2.2). The deeailed desceiptson of the pro.
posed recpaaleficatumi training prograno sleidd slow
low it will ences the terparements of 10 CFR part 55
Appendis A (l).2.2.1). The F5AR statudd also identif y
clue adrietsanal position rategories ori alun plant stall
few wlu te retraining will he provided, and steukt
evribe llue nature, scope, asul fre<psesw y of suscle
re er aining (l 3.2.2.2).

NOTE: SEE LIST OF NOTES ATTACHED.

i
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OPERATOR TRAINING CRITERIA, GUIDES, REQUIREMENTS AND
RECOMMENDED PRACTICES

LANGUAGE OF CRtIERsON. GutDE. REQUIREMENT MET. ED INNUM8ER TYPE REFERENCE SOURCE NOTES
OR RECOMMENDED PRACTICE AGREEMENT?

Sit P. T.5 Criteria 5:andard iteview *ier tion 11.2, Training, page II.2 3. Yes Preluninary
'" ty AnalyNs

11 . ACCEPTANCE CitITENIA * '' '""The $hft7TsiG3 ~&inanstrate slut the traming
**provided, or to be provided, for each position on pg,,g gg

the plant staff will be aderpute to provide assur- p
ance that all plant staff pessosmiel gealification g;,
regairements will be enet as of the time needed, g 3,y
4.e., gwkw to operator license examinatkais, prior
to fiel loading, or prior to appointment or reap-
pointenent to lle positaan.

Criteria for acceptatuisty are:

1. The training terpairements and gioidarwe s(t forth
in the followsng regidations aevi regidatory gtades
siunal te met or acceptalde alternatives sfumaid
be presented.

10 CFR Para 50 All Employees
10 CIR l' art 19 All employees
Regulatary Guide 1.8 All Employees
10 CI7R Part 33 Licensed Operators

and Senior Operators
AEC L4rensing Gniele, Licensed Ogn ators
M1pera tnes' Licenses," arul Senaar Operators
W A58 8 8094

*

2. f orsnal segments of ele initial trainisg g ogram
sleuld be sekstantially completed when tese pre-
operatsunal test gwograin begins, wills the excep-
tion of a twief formal seiresleer past prior to
operator esaminati<wn.

l. The sunnin of persons fur wlaun training is
pl.uww i in sweparatosi f or senior operatar and
operator cuamemlinin prias to criticality sisudd

, be sulikient to assaare slot agplicatde technical
t
' specifications e ormhtiivis wille respera to alie suun.
I bers of licensed operat<ws on shif t crews ran be I

met froen the same ni initsal fuel loading of the
dirst unas, with er allowance given for exami.i

| na tion contingencses and the need to avoid
plaruwd overtime f or supervisiwy personeel avangI

the statup plasse 6as order to snect sectonaral
spertf oration riumiitsons.

NOTE:SEE LIST OF NOTES ATTACNED.

.
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4 OPERATOR TRAINING CRITERIA, GUIDES, REQUIREMENTS AND
RECOMMENDED PRACTICES

LANGUAGE OF CRITER80N. GUIDE. REQUIREMENT MET. ED IN SOURCE NOTESNUMBER TYPE REFERENCE OR RECOMMENDED PRACilCE AGREEMEMi?

Sec inn 13.2,1 raining, page i1.2 3.

4. The licemed oprvator regnaliti.asion eraining pro-
green sletal ehwpaately sinpleenent the requere-
ments of 10 CrH Pat 11, Agycemfia A.

1. Refresher seminang inr same-licensed personnel Yes/No SR P- T.'

slando le pniadir arul not less thase tuarmual and
sland.1 ina-liste at a minianum retresher instrut tion
oss abninistrative, radiatian protec tion, emer.
gesu y,mul sccinity proredures.

SRP-T.6 Recommesuled Stasulard Review 5crtion ll.), Eenngesicy Plasming, page 13.1 4.
Waceke Man AII plant persosu.cl will receive training ire einergency Yes BYeliminar y

proceshnes ased pasiautic drills will be conducted. 54fety Analysis
R eporI, W tiesi
12.2.4

Final Salety
Analyses Re.
pori, Yr a6.wi
11.3.1

i
SR P-T.7 Recommended Standard Review $rctun 41.3, l'mersency Pimuning, A vesuhu A Dner._ l

Practice Plan gency Pimes for Niu. lear Ibwcr Plants,page 11.3 21.

7.1 O_rganizational Preparestiess Yes Final Safety
Analysis Re-

F.l.1 Training P"'s WThis section slumild incl e a desesiption of '' I ' I 'I
periodic training programs to he given to all
categarecs of emergency personnel. Special-
ired training for else following categories
should be incliuled:

2. PrssonncI responsalde few accident
assessmeset, tra listing control room shita
porwww1.

.

4

e

EtOTE: SEE Lest OF NOTES ATTACHED.
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OPERATOR TRAINING CRITERIA, GUIDES, REQUIREMENTS AND
RECOMMENDED PRACTICESs

.

j L ANGUAGE OF CRITEntON. GUIOE. MEOUIREMENT ME T. ED INMUMSER TYPE REFERENCE SOURCE NOTES
OR RECOMMENDEO PRACTICE AGREEMENT 7

SR P-T.8 Reccenmcouted Standard Review 5cctim 13.3, Ernergmty I1anning. Appenois A Emer. Yes Final Safety
Practice Plan gency I1ans fw Nericar Power Plants, page 8 3.3-22. Analysis Re-

7.2 Review and lapskating of alie 19are and Procedures PW 8;*M8n'''
Provision shoeaM Emade f or an aruunal review of
the emergency plan and for igdating and improv.

1 ing proccastes Inased agon training, drius, and
ctianges onsite w in the environs. Means for

t, enaintaining all coordinate elcanents of alie total
cmergency organizatim informed of revisims to*

the plant nr relevant proceewes should be+
i dewribed.
>

F M P-T.9 Recoerunended Standard Review ser aim 13.3, Plant Proredures, page 83.5 3. Yes Final Safety
^"'I N* N''I D *C 'IC' '" IA generady acceptalde tarpe date for coenpletion of '

E
a&ninistrative procedures and nocrating procedures is g
about six mantles before fuel loading, iruunuch as'

f familiarization with sleese proceewes is an essential
part of the staf f trainsng progreen, including prepara.t

tion for operatur license esaminations prior to criti-
g

; cality.
,.

t

1

i

I,

s

NOTE: SEE LIST OF NOTES ATTACHED.
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NOTES

CFR-T.3 - Met. Ed.'s Requalification Training Program exceeds requirement, with an
annual cycle of requalification program operation of "12 months, not to exceed 15
months."

STD-T.4 - FSAR makes reference to ANSI 18.1-1971, original version of ANS 3.1. )
STD-T.5 - FSAR makes reference to ANSI 18.1-1971, original version of ANS 3.1.

l

STD-T.6 - FSAR makes reference to ANSI 18.1-1971, original version of ANS 3.1. ;

STD-T.7 - FSAR makes reference to ANSI 18.1-1971, original version of ANS 3.1.
,

STD-T.8 - FSAR makes reference to ANSI 18.1-1971, original version of ANS 3.1. '

l

STD-T.9 - FSAR makes reference to ANSI 18.1-1971, original version of ANS 3.1.
1

-

STD-T.10 - FSAR makes reference to ANSI 18.1-1971, original version of ANS 3.1.
I

RG-T.3 - Drills emphasizing the donning of breathing apparatus are not listed as such in
PSAR, FSAR or Program description though may be subsumed under various emergency
drills, i.e., Fire Brigade Drills, etc.

SRP-T.5 - FSAR states "as time permits."

|

!
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APPENDIX H

TRAINING OBJECTIVES
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TRAINING REQUIREMENTS ANALYSIS
Procedures 2022-sa toss of Rc riowlitC Iwnp Trio

~
Perfonnances ases uccision Requirement Knowledges Objectives

I. Verif y auto- o Automatec trip o Aswusatiahs alarm o identily that an automatic o Knowledge of o Operator sleul.1
inatic trip has occurred o RCPlight shove cmtrol erip has occtured display meaning be able to deter-
of RCP swittti gnes from red to o Diagnostic skill mme stat an

ver af scatim RCP has trippedgreess
Dectcase isi allee; sed loop aistomaiirallyo
flow with 100% arrsar-

acy (no eune
limit).

Trip decisam o Trip if motor gui& tearing o Manu:nily trip RCP o Diagnostic skill - o Operatar simwald2. Mamaatly trip o
RCP temperatise > 18F competer when to arip be able to deter-

o Control skill mine staat anpimis by RCl4
o F. tivust bearing tempera. R CP trip is

t, , , 200nr (computer ) necessary and
o Motor statim temperantse trop slie RCP

> 3020F (compater) will 100% accur-
o RCP seal staying water acy (no time

temperattee > I3SaF (com. limi ).
pater)

o Air cooler leak detector
alarens

o hit witmatitm eurceds
- 26 neils for I or 2 RCl4

per laap
- 30 suits Ior ist 4 linews

of I panp per loop oper-
atim

o Seal cavety pressure > 2500
pS88

o Loss of total sealinjectun

and intermediate closed
cooling flow

o Seal staying flow plus leak
flow escceds I.98 gpn

o Loss of conting water to
snotors

o Motsw stand vibratiivi > )
mits

_ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _
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TRAINING REQUIREMENTS ANALYSIS

! PrOCdureg 2202-1.5 Wteon 11 bioperative POR V (RC-R 2)

Inforenation Skillsi Training
Task Decision Reeluirement Perfonnance Knowledges Objectives

I. Determine o PORV f ailed open o RC-R 2 discharge line tempera. o bientily PORY failwes o (Magnostic skdi- o Operator seioedd
i PORY faded twe > 2000 alarm point identif y f ault be able to diag-
[ open o RC presswe e 2205 psig from cues nose a f ailed
; o RC dsain tank presswe and open FORV
l tesaperatwe above normal with 100% arciar-

en tenerel roose rad waste acy 04o time
disposal panel-sA lunit stated).

2. Verif y auto- o Automatic sys- o PreMwiser heater status o Presswiser heater hanks o Diagnostic skul. o Operator shotdd
matic response tem correct? o Reactor status on fidt below 2l05 psig correct responses be able to verif y

o Hl1 status o Reactor trips at 1900 psig at rigPit times the response
or variable presswe/ tempera- of the automatic
twe systeen with

(No eune femat
stated).

3. Complete o When to termi- o Presswizer locater status o Close RC-V2 o Diagnostic skill. o Operatar shnidd
isnmediate nate action o Electromatic relief isolation o Enpare PZR heaters are on verif y heaters be able to respremt
respn.ise valve (RC-V2) stasus below 2103 psig on to an inoperative

PORY witti
100% arcura y
(No tiene limit
stated).

4. Complete o System status o Presswes and temperatwes o Retwn presswes and teenpera- o Knowledge of o Opesator sisould
follow-up actions twes to normal procedures be able to ining

o Reduce ICS rate of change pressure and
to less than 8%/ minute teenperatwe.

hack to twrmal
weth 100% arcur.
acy '.No time
limit stated).

.



__

TRAINING REQUIREMENTS ANALYSIS
Procedures 220L2 2 Twbine Trin

Information skills # Training
PerforenanceTask DecIslon Requirennent Knowledges Ot$ectives

.

1. Recognize o 3migment - o buticatiori that turbine has o Carrectly determine twbine o Perceptual o operaanr should
Autornatic turbene has teipped (asmunciatorI hastripped skill be atde to recog-

Trip tripped o buiscatims slut teshine . read annurici- nize a turbine
throttle, intercept and relocal atars trip immediately
stop valves are riosed - scad displays with 100% arcier-

O buiscatian list gmerator o Knowledge acy b tirne
breakas are opm . symptoins requirement*

o Indication that megawatts of turbine stated). ,

electric = 0 tr sp

o Indscatim that reacter power o Diagrestic skill _
is decreasing badge turbine

o bujicatian that PZR level has tripped
is increasing above 240 indies based on displays

o butacation that steam pres-

sure is increasing above
885 psig

o indication that Tave is increas-
ing above 582*F

.

I

l

i
!

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _



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

TRAINING REQUinEMEtITS ANALYSIS
Proceduro: 220 s-2.2 Turtune Trip

Information Skilist TrainingTask Decision Requirement Perforenance Knowledges Otsiectives
2. Deter ea.ne o Deterenene af o bitegrate infswanation front o Perceptesal skills o Operatar striuld

Ream. t<w instsne trip a suuntw r of sonares and farenia - reading of te able to diag-
Trip is ese to late a derision (no procedure displays nose a tertmene

- gesierator - trip hetirators given for this diagnosis) o Diagewwtac skills tripped situation
erip - Inrmulatieve and identily

- reartor - trip isaleratas s ol hypotlesis tiae canne fsw
trip based are tfc erop with

- tmth feed - both anrmariators lit desplays 100% arturacy
puseps eripped - understasuluig (se resgwusse

- loss of closed - water panp statta of plant status thne resynte-
' cochng water o Knowledges snent stated),.

pas.ps - display loca-
- vaceman - vacumun status tsons

low - displ.ty encan-
- loss of 2 - speed signal statis ing

of 1timinre - display rela-
speed signals taonships

- overspeed - RPM readout - greater - peoredures
than 1998 rpn tar daagruising

- tlwint lear- - 75-80 pseg pressise terbene trip
ing Iaihwe - pr hu-iples
er op of operatism

- low bearing - less th.us 5 to 7 psig
oil pressene
trip

- EllC Ims - Ir. 3meer status
of IX: power

- high vibra- - greater than 14 mais
Iion Scw 10 sec.

I
. - _ - _ _ _ _ _ _ _ - ____--



TRAINING REQUIREMENTS ANALYSIS
Proceduro 2201-2.2 Tinbne Trap

inforynation Skillsi Training
PerforenonceTask DecIslon Requirement Knowledges Objectives

integrate inf amation fror'n e Perceptiaal skill o Ogwwater sinnsido Indicatkais of: o1. Ver et y auto- o, Ikterinane that
snatic respmse correct auto. - sistmew tisotsie stop a susnber of soisces and formu- . reading des- be able to deter-

to trip matic responses vsive closed late a decision that anatornatic plays smne that %e

have been made - govesnur stop valve closed response to trip is correct. o IMagsvatic skill automatic re-
- reheat stop valve closed g g,,) - verification sponse 6s or

- generator tweakers open of autornatic is not correct
- tastuene bypass valves (No guidelines exist concerss- response with 100% accur-

en atu.ospheric relief ing what to de it automatic o Knowledges acy. (No tirne
open system is not responding cor- - desplay loca- regarement

- PZR l'OltY open rerfly) tion stated.)
- IC5 erips to esack - desplay mean-
- ICS rashk 20%/ min. ing
- loss of Fw pengn - em. - desplay relation

back is M%/ men, to 11% shaps

power - decision rides
- emergency feed puenps - principles

start - it both enain feed of operation
punps tripped o Memory skill - ini-

- OT5Gs at minstman level - mediate response
)(y* to trip wittumat

- seat oil backiqi pm p, reierence to
bearing oil fita gamap procedures
arud tien gear oil pump
stut

- entraction valves closed
- euerac tion line drain

valves open

|

|
|



_ _ - _ . _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ -__

TRAltlitle REQUIREFJIEt4TS AtlALYSIS
Proceduro: 220 L 2.2 turtune Trio

Informstlen Stillist TrainingTask histon M *""*"**Requirement Knowledges Objectives

4. Reymrus with o Operator siunsld
irewnedsate be able to re-
actiori spend with ien-

snediate actions
bemediately -
with 100% accu-
racy and witfunst
relcrence to
procesares.

4.5 Total Feed a Decision to o reedback that FW reductim o Control activatiori (no details o Control skill - acti o Opesator stadd
water seesced terminate reest- is isi process cri procedures) control lis vation of control be aHe to seem e
snarmaally to tion o buticatim of IS% ru utron while suonitoring power dis- to achieve IS% feedwaser to
41% neutron power plays neutron power produce a IS%
power GI FW o Memor y skill - inn- neistran power
stations are snedsate respnnse level with 100%
in hand) with rio ref erenre arciarary (no

to procedares tiene lasnit stated)
o Procedural skill

4.2 Run rods in o Decision to o feedback that rod run-in a Control actualion (no details o Control skill - actu o Operaser shoidd
enanually to tereninate rod is in process on procedures) ation of control be abte to con-
15% neueron rist-in o hidicalion of IS% peutross to achieve IS% trel rods to
power Gt dia- power neutron power produce a 11%
enand power o Mennor y skill - ini- neutron power
ur reactor mediate resposse level with 100%
enaster is in with no ecf erence accurary ino
hand) to procedures tiene limit stated)

o Procedural skill



.- .-. - __ _ - _. .

TRAINING DEGuinEFAENTS At3ALYSIS
Procedure: 2m-2.2 Twbme Trip

Information Skills # Training
PerformanceTask Decision Requirement Knowledges Objectives

Operator shoidd4.5 Risitwk ICS o , Decision finat o Contr al set ti g a threase mmunally stae valves o Control skill - ron- o

statime fors stasians are o 5tatus for statiores still en liasui trol of station be aide to csue-

- SL'./reac tor in hand parameter for arbi statenri
demand sea ions in liarwt parameters

. FW demand o Knowledge to simatdown

. Mamor - of controls status with
involved 100% acnwacy.staraup

- of preredines1:w valve
&masut - of system

status- Feed pump
speed

- Reac tor
master

- thmsond
power

Operator stun $t
~

o r5. Respond witte
be aide to deter-follow-w action '" " C'UI'

5.1 Manitor PZR o be limits? 240" o Actual P2R level o Read desplays a Keiowledge of *C" ,''",',level o PZR Icvel lienits o Rc.* *woredines for Inmies luness ,
o Coenpa. , unidays with limits o Perceptisat skill- iri solerarvre

d$ayrping witti 100% acuw.o Diagnoster skill y, g gg,,
* "# "I 5 lisnit stated).

1.2 Morntor RC o be limits? 2155 o Actual RC pressure o same as above o Same as above
pressure psig o RC pressise limits

Actical RC temperatine o same as above o 5ame as almve3.5 Monitor RC o leilisnits? Tave o

temperature 582'' o RC tempivatine hmits

,

i
i

1 .

1

i

f
i

. . . _



_ _ _ _ __ . _ _ _ _
__

TRAltalNG REQUlnSi.lEt1TS AtIALYSIS
Proceduro 2m s-2.2 Twt =ne Trip

information Skillof Training
Task Decision PerformanceRequirement Knowledgos Oldoctives

s.4 Mmator Oi5G o , In tunits? F o OT% levels - acteul Same as above o Same as atmvc-

levels o OTW Bevel lunits
3.5 Monitor steam o inluusts? 885 o Actel steam tradre pesswe o h s s ateve o %wne as atmve

tradce pesswe psig o Steam leader pessime tunits

3.6 Control Tave o Terminate adpat. e Tave 582* o Control PZR heaters and o Kmwledge el e operatar simuld
to 582 RC ment o IC oresswe = 2135 psig spray control (procednes rate of respurne he able to con-0

presswe to 205) o 5:eas header pessise e do not identif y what to do o Control skills trol Tave. RC
psig, and steaen 883 psig it control action des not and I.and-eye presvre, and
leader pessure o Reading veiasims allowalde wo Id coorduiation steaan header
to 881 psig o Irvkastrial skill. presswe with

control tethnique 100% accur.
o thagenst6c skill - acy !? (em tiene

imidcvstanding lunit statc<0.
of what's going
on in the plant

S.7 Cnnerel pes- o Terminate ad mt- o PZR level = 24e' Adysst makeup and letdown flows o Knowledge of o ope-ator sleiddi
Reading variation (error) to control PZR level (procedwes system rate of ta= ate to can-simizcr level ment o

to 240" allowable do ret identif y what to a 68 response trei PZR % vel
PZR level cannot be controlled o Control skill - to 240"*? with .
to 240") hand-eye coordi- 400% accamacy

nasbut ino tan e limit
o hksserial skill- stated).

control sectwnique

1.8 Control OT5G - o Terminate adjust- o OTW levels = W o Adynt feed flow (procedures o Knowledge of o operator shuidd
levels to 10" ment o Precisim teqtarements - do set address what to as system rate el be able to con-

3&* !? il flow cannot be rentrolled) response trol OJM levelso Control skall - to 10"-? with
h.ind-eye cmwdi- 400% accuracy
natim (no tiene lienit

o blustrial skill. stated).
coneral teiini<pse

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

TRAlf31t3G REQUIREMENTS ANALYSIS
Procoduro: 2m-2.2 Timbne Trip

information Skillsi Training
Task Decision PerformanceRequirement Knowledges Objecttwee

o Ver sly o ,5Nanps are stasled o INanp stara ivwleratiswa o Clerk displays a Knowledges- o Operators slinedd
resr.mse o I%snps are deliver- o OTW level indecations rate of resgnme be able to ves siy
of caner- ing water to o OTW input flow indecations o Diagnnstic skill the rewme
gency puenps both OT%s of the panps

with 100% accur-
acy (no time
limit stated).

o Control o initiate cmitrol o OT% level isubcatluns a Cmtrol levels using EF.Vil A o Control skill o Operators should
OTW levels o Terminate cosi- o I' low ate into OT%s and EF-V18B (grot edure should o Diagnostec skill- he able to con-

linw uws-h tolerance WI? note that op. stor sisudd to 6dentily tiie trol O T% levelsto W trol o
esisese blot k valves EF-V12A/B probleen il "'V. using the einer-
are opevi - does not) levels carwwie n-;- 'M

be roestrolled water system.
o f%oteckwal skill to WI? with

100'Ib arrimacy
(na tiene liania
noted).

All Controllleater o Determene if o Low licater <traus tank level o 5 top heater drain panps it o Diagnostic skill o Operator should
Drausf%snps Low Ileater al.wus statin alarm is received o procedural skill be abie to con-

Drain tank level trol heater
alaren received draisi pinnps

with 100% arrur-
acy.

Kl2 Maintaise Vaciman o Vacuinn stattn o belei atiure of vaciman status o Maintaisi vaceman initil the o Diagnostic skill e- Operator should
Indication of eenit sgeed emit coasts doen to appront- o IVocediwat skill be able to enain.o

mately 80% of rated speed o Control skill tain the varaman
(no guidance on liow to enain- eitle 100% arrow.
taisi the varimun) acy.

.



. _ _ _ _ _ . _ _ .

TRAltilflG R20UlHEMEf!TS ANALYSIS

Proceduro: 2205-12 Tw tu,e t rip

Information Skillel TrainingTask Decision PerformanceRequiroment Knowledges Otniectives
5.15 Control drain o . Drain tanks o hulicatoms of smik status o opm tw assise that tanks o Diagrunsec skdl e Operator simudd

tanks open o lemfit atims of metal paris are open te able to keep
avuf pipeng.teruperature drain tanks

opm isntal tw-
bine parts ere
cool.

5.14 Verily engage. o Twning gear o Twning gear control enode o MAsoulate terning gear con- o Diagnostic skill e Operator sleidd
ment of turning control an auto nemiaration trol ss 'ech to aesto - low *.:=ing be able to veraf y

Dig.sgement feedtaack o verif y coegemme of gear - low litt oil engagementgear o Engagement o
o Low learing inderatim indess low toing or low pressure irwts. of twneng gear
o Low hle oil pressure irmli- lit t oil pressise . =ists (no caties with 100% are ur-

catim psoc=ene if yes) o Control skdl acy.

5.85 A4ahtain seal o Seal oil tenipera. o Seal oil temperatire indica. o Marusilly alwottle coolmg o Control skill o operator shnuld
oil temperatwe sure 90-18001: tim wales alwaugh seal oil roolers o Knowle fge of be atdc to maan-

Conhng water tirough seal (5C4 21 or SC-V25) rate of revue tassa seal nelo
est ronier iswficatim tesaperatwe

8aa 90 -Iloor
with 100% accu-
rary.

3.16 Notily itP/ o Notificashwi o indecatwun that a power thange o Notif y llP/cliemistry to sam- o Ds4nostic skill o Operator simuld
clemistry reqiaired of greater than 15% power pie for Dose Equivalent lodme o C nnenisiicatieres be able to deter.
to sample in a me in ur period lias teer.en 2 and 6 twusrs af ter saill enine if a notifi-
RC lesdown orrurred I's pnwer ch.mige catiori of IIP /

riersnisery is
required with
100% accuracy
(no eime limst
stated).

4

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



_ - - - - _ _ .

TRAlt31t!G REQUIREt.1EllTS ANALYSIS
2201.I.1 Loss of Reactor Cantant/IIC5 liesure

Procedesre A. Leak Withm Systna Canat>ility

information SkIIIst Training
MomanceTask Decision Reqisirement Knowledges Objectives

1. Recognize o, Jisogment that symptomsa
leak or rseture a leak leas o initial loss of RC pressure o Monitor pressise and level o fWagruntir skill. o Opnator sht=dd
withan capa- accwred ased decrease he PZR level kneediately (based on what drterniine leak be aide to recog.
belity of systeen tieteening statde af ter short curs? Procedures do not in RC systein nize a leak
operation period of time state display wtwh draws o Knowledge or rtptwe withen

o 5%silde RR higpe radiation operator's attentioriin the of diagnostic tise RC system
asul/ar tesnperature almen first place) cues ased pro- with 100% acru-

o IN>ssitde R8 sianp high level e Receive alarm indicatsorrs cedures racy (No tune
alaans o Knowle%e limit stated).

o Makeup tardt level derreas- of display loca-
ing at one intti av snore in tions, asieanings,
3 surrantes relationships

o 5%sitde snakeiy line higi
flow alaten

1.8 Recognize leak o isolate leak o RB air samgde snonitor alarm o Receive alarm indications o (Magnostic skill- o Opesator should
in Reactor 1%silding to inside Reactor trutications f ault isolation be aide to iso-

Building late leak with
100% arcanaty
(No tbne limit
stated).

l.2 Recognize o isolate leak o Gas monitor alarm on yA. o Receive alarm isufacations o Iwageantic skill.
leak ies OT5G to OT5G tidnes R.748 laids isolation
ladres

I.) Recognize o isolate steam o Low cosidensate storage o Receive alarm indications o Diagnostic skill.

leak in stam lisse tweak tank level alar en f andt isolation
Isar o Asul/<w law letwell level

o I W latch system actination

MU-vi7 opened? o Mt).V17 status o Opened to compensate i<r o Memor y-verily o Opnator steidd2. Ver if y aisto- o
matic action o PZit heaters o PZli iseater statin redisced PZR level willout pro- be aide to verif y

on? o lleaters cm on in response cedires autnenatic respons s

to reduced RC pressure o Diagenstic skill. knmediately,
autonnatic respam - with 100% arcu-

| is correct (or racy and willamat
saat) refereire to

procedures.

I

---_



THAlfilflG HEQUIRET.1EtlTS ANALYSIS
2201-l.5 Loss of Steartnr Celant/84C51'ressere

Proceduro: A. trak wistan system capabihty

I"I"""" '" Skillsi Trainin9Task Decision Requirement Performance Knowledgee Objectives

3. Respond witti
knmediate
ac taan

3.1 Isolate letdown o Determine terpsira - o isolatius vpive MU-v176 o Close MU-Vl16 o knowlolge o Operateur shoidd
ment to start staten o Stara backip MU pany of conpanent be ahle to respnrwbackip MUP o Backip MUP stasin localion manually to
and close let. o Knowledge an ldentified
down isolation of prccedines leak or reptise
valve o Procedewal with reletesse

shill to procedures.*

with 100% acos-
racy (No tuvie
limit stated).

1.2 Proceed with o Load status o Lo.id hwiecaleons o Reduce load at 80% psv sninute o Perceptual
normal shut. o Proceed with normal shutdown skill-load das.
down plays

1.5 Maintain MU o Quantity re< paired o Makeep tank level o Line ey waste transfer punp o Knowledge.
tank level o Termirate action from RC biced holdup tank systesn rate

and pinnp to snakeup tank of reymnse
o Knowledge

of procederes
3.4 Hesp(ved to o Carwoot maintain o Low level setteines o Trip reartor o Diagnostic skill- o Operator sliould

silention where levels in MU o Ac tenal level readings o kiitiate safety inpvtion manu, critical satuation le able to deter.
Bank asul PZR tank and pres. Time re<ysired to elecede ally o Knowledge snine staat levelso
levels cannot striier o Close Mti-v82 of procedines casinos be niain-
be maisitained o Proredural tained asul resport

skill entrectly with
100% arowacy
(No thne limits
sta ted).

-.

_ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ - _ _ _ _ - _m



_ _ _ _ _ _ _ _ _ _ _ _ ._

TRAlt4ING REQUIREMENTS At1N.YJIG
2 ion-i.i toss.,f ne,I. ems.mt/urs nessime

Procedure: A. Leak weihin Sync.n cambilii,

Information Skillsi Training
PerformanceTask Decialon Requiremont Knowledges Otelectives

o clusk hviscatoms o Diagrunlic skill o Operator sinned% Ice y le.jer tim ienteratiores4. flesped with o . Detersnise if o be aide to reyuzmi
follow-ep action safesy injecthwi wolle f.dl<wup

has teen initi- actions leadug
ated to shutanen

with 100%.arru-
racy (Nn Iune
16mit stanco).

o KemiwledgeAsply EP 2/02-3.8 aru! 2l02-4.1 Safety insection o biitiate cool- o

not initiated dawn 1.2 of procedimes

4.2 Saf ety inacctirwt o 5%mps start o Mti punp statin o verif y that psups start satss- o Perceptual

initiated satisf ac torily o Decay feat reinoval punp f ac tar af y skall

staten o Close Atu-V12 and MU-VIS
o Staties ni Mti-V12 arwl MU-

VIS

o Control skill-pypass tie safety inintion4.3 Titontie injec- o when to etwottle o Groep seset puslitwatton status o

tion o slow snurh o Makeep icwel irmlicaticais by depressing tic group reset hand-eye coordi-

o then to stop o Pressisizer 6* vel:22&* pustinettruvs nation
o Throttle Mti-V16A/fVC!s) o Diageantic skill-Floo 8. .s than 2M glwn/tlPlo

flow leg listgement of
amoisit of strot-
t.mg regured

4.4 Monstar MU o Wien to trip a Mtl panp flow tetow 9)y,pn o Marmsally trip MU panps o shagnostir skill

punp flow curess MU punps

4.1 Verily safety o 5 talin of 62 o butirat<ws in wtaite for ESI: o Vie * all 62 huleratars o l'uceptisil
skall

inpectiurs as inderators on positiisi o thagsmatic skill-
in E5F unitaan panels I) andl ' statin of 62

8 indicators

__
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TRAL [31[lG REQUIREF.1EI3TS ANALYSIG
2203-l.3 Loss of Itcas t<w Conlant/ItCs lyemme

Proceduro: A. I cah Wittun systren Cap.ibihty

I"I*""*U*" Skillsi Tralning
PerformanceTask Decision Requirement Knowledges Objectives

4.10 Urottle llPI o . Wisen to elaattle o llPI flow rate o llrottle llPI strings flow a Control skill -

sereng flow o Mt3-V stains rate to at least 500 spin using tirost hng
rate Mti-V16 A/B/C/I)or Mll- o Knowledge

V11 of prcredsmes

4.11 Controt ill'I o When to control o til18 tow rate o Oper:Dil-V7NAl in crossover o Kim>= ledge
flow o When to tereni- line troen string B(A) to llPl of roonpments

nate string IMA) arwi relatimslups
o Relumsitim IIPI flow control anwuig roenpo-

valves (16s) nents

o IIPI flow irrreases due to o C<mierof skill -
irirreased menp suctim control se<rsroutesi

4.12 Shif t to HD o verity autornatic o Irwieratim of treister o When BW5T level decreases o Knowledge
%sup slut t o %srteon valve stat n to F'- Verily auto transfer of procedenes

to RB namnp o thaginatic -
o Verif y open sia tim valve verilication

for string NA)

4.13 ( or tism e nioni- o in tolerance o RC premac . 200 psig o Close [CCS suttim valve o Knowledge o Operator sliould
E o MU-V 16A/p/C/D status o When RC pressere = 200 psig of procedures be able to laang
'*

fZ o Dil-V A/B statens als tale llPI desdearge flow o Knowledge the RC systeen
l o Dil-V128A/B statias o Close MU-V 16A/D/C/D of plant status under control

stop high ressuce injertion o Diagnostic - froen LOCAo Prewinirer level - 220" o I
o L11 flow 1000 - 1300 gpen pianps amuterstarulin6 v Ith 100% acru-

o Close Dil-V7A/B plant configura- racy.
o Tiwottle Del-V128A/n to sian and statin

snaintain PZH level 220" and
Ll'l flow of 3000-1100 rpen

-
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TRAlt3101G REQUIREt/1Et3TS AtlALYGIS
Procedure: 2202-2.2 Loss of Main reedwater

Information Sitillsf TrainingTask Decision Requirement Performance Knowledges Objectives

1. Recognize o . Loss of snaan o Operator sleuld
asul respond feedwater be able to recog-to loss of main
feedwater nire and respond

to a loss of
main feedwater
and determane
immediately
whether loss
is to one or
butis OT5Gs
with 100% arres-
racy.

2. Recognise o }sdgement - o kulication that levels Jecreas- o Correctly determine aiut perceptual skill o Operator simuldloss of main loss of maan ing in teth OT!4;s loss of main feedwater flow - read annuart- le able en recog.feed * a ter feedwater flow o bwteratam that feedwater is to botte OSTGs aturs nize a loss ofto Inth OT5Gs to A&t)OT5Gs flow to both OT%s decreas- - read displays main feedwater
ing Diagnostic skdl flow to both

a hidecation of either feco - hadge loss OSTGs with
purip sinbine speed decreas- of leedwater 100% accinacy
ing or tmth main feed valves to botti OTSGs (rv' time require-
chsing Knowledge ment statedt
Imlicatiosi of teth feed penp - symptomso
tishines eripped (arvusnciator) of loss of

a lawficatkn slut reactur cael- feedwater
ans pressere and tesnperatere - feedwater
hrteasing system prinri-

o frutiration of reactor-terbine pies of oper-
ressback atiori
bulicati.m of tia bine tripo
following teth feed punps
trip

|

|

|
.

,

i

_ _ _ _ _ _ .
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THAltlH4G HEQUIREP.1ENTS ANALYSIS
Procedures 2202-2.2 Loss of Mam reedwaier

information Skillsf Training
Task Decision Performance Knowledges ObjectivesRequirement

o Operator sluvuldbitegrate information and Perceptial %ll
3. Verily auto- o, Determine cause o

matic response. of loss of feed- forrnulate decisim atmut - reading dis- be able to deter.

Determine water flow cause el loss of flow plays mine the came
*E""S U' U "I I*'' *I "*"

C*"" I * o Decisian timat o twieratkun of Reactor / turbine - diagnosis feedwater flowof mam fW. flow loss is er 6p ese to high RC pressure *' **"'*8 ** "* *
****'U** due to loss of o buticatkn of starIngs of einer- : tots lven ial
to both OT%s g.7,p,g7g g,g gp ,,, gg ,

2A/2t) maintaining OT% 9,g , ,,,, % ,
'# U ' *"E' I' I"

I',',' Knowledge displays of status
- symptoms and aestomatic

of loss of ac toons.o Decision that o buiscat6an of ICS erip to
loss of leed- track dae to FW X-limits pianps

water flow - symptoans
of valvesis ese to valves closingclosing Knowledge of deci.

sion rules

o Operatur simuld
4. Respond with be aide to respnrw

immediate with immediate
action

o Memory %sti4.1 Response it a Decision to - immes iatefoss of feed- respusul to con- gg ,

water is due dition of loss respace and withoist
wellmut refer-to loss of both of botta feed ,,, , , ,

etere to gwo- gIced g=enps gunnps
cedures

o Perceptual-Motor
% ell
- actuathus

of reactor
erip cosittof

Control actuathm (no detailso Decision to o Feedtmu k 4 rod staties o

trip teac tor on grocedure)

. _ _. _ _ _ _ _ _ _ _ _ _ _ _ _ . _ . _ _
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TI'IA1011tlG REQuinEMENTS ANALYSIS

Procedure: _L203-2 2 Lass of uain reedwann

Skillsi Training-_ ~ --
information Performance Knowledges ObloctavesTask Docision Requirement

- _ _ _

Stara emergency feed g=wnps o twceptiaal Skilloo . Decision to - readeng das-
start emergency plays
feed guenps o Control Skill
based m a psige-
enent of one

. oper ating
runitrol

av nuwe of: o Diageantec Knowl-
RC teenpera. o imlerations of RC tempera. g,

-

tire and tese asad presume - detersnining

Presum e
, , , , , , , , , , , , , ,

ransma k seeds given
4,p ,,ggmamtaised
inf ormation

Unable to o Indkation of feedwater.

restore feed- Blow
water flow

- HeactoY o trulication of controt rod
erips seatses

o Operator sisoidd
1. Respond witti be atAe to per.

, f,*follow-up action
pestore normal feed to Ot5Gs o Control skill

liepree of repaws cornpleted ao Desereniee repairs a1.1 initiate repairs
to systein reqisited (no

. operate con- ,,,,, g g,,
trols utpwis with

ginde as to 100% arriwacy
P'OC* ' I" go ,,, ,,,,q,,,,,
this determi- ,,,,g,
naticus givent
following repaus,o
restore swwmal
feed to OT5G

1.2 Conidown o Determise neces- o liefer to 2102-3.3 Decay o I A emergnu'y feed system o Knrieledge of

plant,if rerymred sity of plaint lleat itemoval via OT5G for coolrkiwn deres6rwi ruses

cnoldown (sin
guide for deter.
mining reressity
st a ted, osdy
reinesire to
prosedire)

I

|
i

,

1



-

TRAIMIMG REQUIREMENTS AMALYSIS
Proceduref 7207-7.7 tms of ua n reedwair,

Information Skillsl TrainingTask DecIslon Requirement M *""*"** Knowledges Objectives

1.) Irwise OT5G o . thesiun to (No ininumational reepairements o insere OT% steasn aswmeless o IHagewntic skill e ogwwater sien d4
coengenents clwck for water stated) spare and steasn lines are be aide to deter-
ready for start. accuenulatiori drained snine that OTW
ign in OTW compo- rnenewwnts

nents are ready Ior
star tag wit *n
100% arrwacy.

6. Reregnize o Loss of main o buticatisse staat steam gmera- o Read desplays Diagnostic Skill Operator stundo
Ims of snain feed water tor Icvel decreasing in one - determine be aide to reregnize
feedwater flow to OT5G OTM loss of flow a Inns of main feed-
flow to one A cr BIOTW e Indicatkva that feedwater - determine water flow to one
OT5G A or D specific flow to raw OT% decreasang whide OTW OTE with 100%

diagrestic infor. o Iruticatkriof one main feed- af f ec ted arcuracy wetimmt
matinn ret water valve closing f%eceptual Skill refererure to peb-
stased) o kwiscation of RC presswe - reading of lashed guacedires.

and temperatwe increasing desplays
o Indication of lacreasing Systesu Knowledge

temperature dif ferential - esulerstarwling
across RC coldlegs of symptosns

o buleratkun of reactor-tirbine disgdayed
risilhxk

7. Verif y auto. o Veri!y ICS into kwtiration of ICS sn tearkmg o Read displays 5%rceptiaal %sil o Operator shoiddo
snatic action erack - dise enomic o Ver af y ICS in eraceting made - eending dis- be atJe to verif y

to feedwater . liand asuf auto laghts (no procedwe given for failure plays systein auto-
cross limits lit as sent load dennand of automatic system respcsise) System Knowledge matec response

ll/A statiime - determ6nang with haemediary
o Irwhcatim of redur ion in system regend- and 100% arrin.

genesated MWe and reactor ing artwately ary willsout
pn=cr matdiing availaide Proredisat Kamel- referteng to
feedwater flow edge procedines.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - _ - . _ - --
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TRAltIING REQUIREMEtlTG At1ALYSIS
Proceduref 27nt-7.2 toss or uain reedwater

Information Skillsi Training
Pedonnance Knowledges ObjectivesTask DecIslon Requiresnent

8. Respeved with o kuleraskus of MWe and reac. o verity the MWe and reactor Motor %sti e Operator shnidd

isnmediate Ior power (Histlear Instrinnen- power are decreaseng - operation be aide to resporw

mmunal actkwa tation) of exmtrols to loss of feed.
cepted in watn H=

o if OTW level o butecat6<ws of OT% level o Go'to snarmaal on II/A station - re - towON
o hicrease demand to associatedgreater tisan

stW W teR a- 5,,,, ,g',,,,3,og ,d g ,8 *aP
, gg "I " * I~ *CI' *i "'Attempt regain of feedwater ehe refeteau e towater flow e

"" Control $ kill proce<hsres.

o Controls mul desplays of verif y assariated feedwater
FT-V-14 A & 140%/ITA & biork valves are open
17ft/19A & 19fV26A & 26n

o hidicatkun of ICS stations o Risibark ICS stations in hand
in hand

o Operatw shmdd
9. Resposed with be aide en respar=

follow-a, ac tion with appeogs ease
to loss of fred- foHow.<sp actiore
water flow with 100% accur-
to one OTM acy (suo skne

respairements
stated).

o Decisim to o indication of OTW level o Contisuse normal operation Ivereptual %dl
contirmae siormal o indicatkun of FW flow restor- - evaltaa ta<wo

operation if askvi of systeen

I W flow restored statin given
displaysprior to readeng

OTW level Opes atimal Knowl-

of15" edge
decision t s
cneitisuse
operate <wn
lased on
staties shs-
played

__ __ _ _ _ _ _ _ _ _ _ _ _



e
!

==
a e#1

O

ifI i 2 t * 4t, j t!8 Ej -jfs
5 ! .|,3 3 52jf,deill[1}!

3 $
I *,8 G3gl di E

11:[
i*=

3 d21 15 j
,k gi .Is Et o Ei e ?? # | $.i
* * t li a 'i u e -#o El o - .AB ;O

e= s t.e t

l'Ef' a*3' I' ef'
*

e
-Im

|$1-[
=

s. 2. t } .(3_
> 3 4- = s.s

8 * 1 = QH,
J

et E . '| I.< t s.
I =a w_

-

[lr ccE2-
m Loz: e

u1 s u;. 5 :p !
-aac c.< a ist me --2

.

NT [j,nt. i l,l e i l l is $ j E
$ I st

n

.i.i ::![j$355l
itm o

t: .i i. t . 1 , :. s. _ s i- _s -
}a.=is33;q*

-

6 { | E j f {_{,
=

. }.
e.b i WC |Ea m~a.. =.-

U*b o o o o o 0 0
C,.

8o t- 1
t;l

- .m e

12 yi cm g g 3 . .

o je x1 ss *s Em u: 8k- e e
I hA 12 71 727 !

-

E 2E il li ihi '$< 2i
gj! fi~ijI i Li ii

113 It1 21
6 o oo o o 3
s

!
- 2 .

8h!k .! !!N.2,
,

E 8Mk-
.n 1s ess

.!ilsi
n=

; 3 * E )' n ; 't;
'b t 4 I L52 $224 0 B.*

e
* o o o

O
d

,3 *

e
o.

|

- - _ _ _ _ _ - - - _ _ _

|



. ____ . - _ _ _ _ _ _ _ _ - _ _ ___

,

TRAltalNG REQUlllEr.1ENTS AtlALYSIS
2202-1.3 Loss of Reactor Conimit/HC5 Pressime

Procedurel tL Leak to Rupttre of Nr.nsfie ant % ire Norti slut L5F Systeens are Initaated

information skillsi Training
PerformanceTask Decision Requirement Knowledges Objectives

o thagnoster - o Operator stadd1. Detect leak o . Leak or raptare o Hasdd centumung decrease*

or rigtime exists of RC premse detecthwi be atde to & sert
o Ksewledge a leak or suptimeItando cimitumang decreaseo

el pressasirer level of syenptonis with 100% acris-
o thgh radiaticus al. iran in Hn racy (no tiene
o RR amtdent tespperatire tuniti,

alarna
o Ihgh RS seenp level
o thgh Rn pressise

Hapidly decreasing MU tanko
level

o Cowe floort task levels and
psessines det.reasing

o IMagnostic skall o operator shoaddVeraly that a LOCA exists2. Inatiate small o 1.OC A response o 50A5 insliaticri indication a

tweak LOCA is correct a MUI'staties - 5F A5 bestiation and only e Detec tinri el be atde te verif y
one MtlP started LOCA LOCA witidoresponse

- SrA5 hdtiation and loss 2 annsuetes of
of 2-lE or 2-2F isaliatun witti

100% ai ciarary.

2.8 Open MUP o When to open o IMscharge crosscannect o IMscharge AO to open MUP Diagtuistic skill o Operator stedd
crosscorwier ts statirs discharge crossconnect te alde to access

MtJP cross-
connects within'

3 to $ snesastes
with 100% arru-
eacy.

7.2 Proceed to o Valve identeli- o Valve staties o BYoceed to valves a Ksewledge o Operator stundd
MU-V16A/B cation o Valve idesitiliers/ location of valve positiin/ te aide to access

location MU-Vin wittenor C/D, 4.5 enismates
witis 100% accu-
racy.

e

e

.D-

f

.
m
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HUMAi1 EliGINEERING AND HELATED C!IllEHIA AND GUIDES

fielesence: _5tandard Review Plan for t_he atrview of Safety __, _
_

Asialysis, Reports for Nasrlear Power Plants, NitC,1973._
_ . - - - . . -- .-.. ... - - _. - . ~ -

'' '' " Earliest 1(nowei Othee Notes
Nuwl. . e or Cuide L anguage of Csiteston as Culde Peeblicalion Date (t] fletweence (7) (30

5H P-IC-l Instramnentatom m=1 Ser tion 2.1.3 Onsite Meteorological Meas nemes es Programs, page 1973
Control criter kun 2.3.34

The revsewer dctrrenues that stere are Ivovashms inr paper erum.i-
toring of wirut directeosi, warmt speed, asul vestical temperature del-
ference in the control rooin du hig plant operation.

%8tP.lc.2 instrianentathm arwl -5crthwi 2.4.14 TerimicM %periferations armi l'nwrgmry Operation 1973
Conteel Criteriens Rc9eircenents, page ?.4.19 1.

Opera tor /5ystem lnte-
3. Ihr aptwopriate water levels arut rrwwhtions at which acekwi is togration Criterinn g g;,

Set l*-IC-3 Instresnentation and 5cctkn 3.6.8 Plant I)esign for Protection Against thstidates Papwig l973
Control Csiteriose Faihwes ki Flu 6d Systems outside Containenent, page 3.6.1 14.

(4) All available systems,inrhading those artenated by operator actions,
snay he employed to mitigate the cresc9 ences of a postulated
piping fashuc. he judging the availabehty of systems, accusant
slunald he takene of the pmtedated faslere avut its detect creew-
gaciares ww.le as ariit trip arut loss of of fsite p>wer, and of the
assumed sigle active composent fallare and itP. dnect conse-
9sences. The frauhdity of carrying <mst operator actions sheidd be
pulged on tte ba.is of ample amie armi aderpaate arress to egeip-
nweit being available fur alw proposed artinns.

'

5f t P-IC-4 bestrinnentation mut Secticio 1.6.8 l'lant liesign for Protection Agamest Posendated Piping 1973
Control Criterinn railiwes in Fluid %ystems ebeside Contaisunent, page 3.6.1.it.

Control Itoinn Fnviron- The elteras of a postedated gigashwe incl.along enverasunentalr.
costlitims residt'mg lican tG csrape eliriv,itamico fluids, shoidd notment Criterun -

prerhale habitainlity of the control ranm or are ess to surroesuling
ase.es impwtant to else s.ife control of scartor clu ratims reeded to
rope witle alie rewisegaesu es of tic gwping L.mme.

_ . . - . _ s.-._ - _ . _ . _ _ . , _ . _ _ . _ _.

NOle 3:11) 961 os moes secent.
(2)It cheshed, sen last of estavences all.iched.
13)Il checked, see list et notas altached

.
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4

%H P-lC.) bestrisnetelatann arid &ctitui ) 7.4 kowniC bestrienesotatinri, page 1.7.4 2. $97)
"

2. 1. oration arwl Descraptkun of bistrisseentateors
M tin cawistsi%ci pasait review stere Jiould te a reenmitmeset

-

by ate apgdir. int to gwovide tie following (sensensc) instrine. esses at
the g6ven Boratkuess

a. A trianial ten.c history acc elevegregde in the free field or at
sie cont inneent foeswlatinn, with rea4mst in the conteel rcoin.

h. A scisenec swisele on clie contamunesit fansidation, with readout
iri llee (nntrol anoses.

C. A tri. natal respreise spectrisen terwder osa the csuitairmnent
foesida. kwi, wette rea4=st in Else control recen.

SR P. itM instrissientation and secterms 1.F.4 5cisenic bistrienentation, page 1.7.4-1. 197)
Conteof Criter6ari 3, g,n ,,,, ,,,,, g ,,, ,,, g,, ,,3c,,,,,,y

Toh arreptahic, the scisenEswitch kicated at the fomeadation of
the constainsnent slaonaid lie couwwted to event iridecates s tinat are
inrateel be flee cimitrol roosa, so Nial a segnal is geven wiern the
preset threstudd level (Omdi arrelevatinri level) resulting froen the
carstyyneke is escceded. Also both audio and wisenal signals stundd
tw= gwovieled to tise control renen operators ire the evst of an
eartswpeake.

be mklaskui, else trLiaial tiene leistory acceleregragdilorated in afie
roeitaiswneset fneswLition er in the free field slumeld lie corsiected to
the revitrol rewn.

SN P-IC-7 instrianesatalaun arms Set tiori 1.11 Envirurunevital liesign of A4cc hanical .ind Electrical 191)
Control Criterion E<psignar it, page 3.11-1

Control Ronen Fnvirare- g,g ,,,4 ,9 ,, ,,, g, g,,_g ,g* * " ' ' ' " "
* * ' ' 'PY ersatelecati.v. are as indeows. (t) The e<peipment sliall be designed tolieve

,,, , ', Cr l the capabelity af gerfasmuig design safety leeirtions inster all nores.at
i

arut acrident envirosaments.

MOIiS:lil 8967 or messe seceest.
. ~ . . - ._

(2) N checked, see Nst of solesseeces attac.t ed.
(3)It checked, see itst of notes attache.t.
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HUMAN ENGINEERING AND RELATED CRITERIA AND GUIDES

Refe.ence: Jtandard Review Plan for the Rcriew of Salety- . . . . . _ - _ _

_ _ . _ ___ Analysis Reporisfor Nudcat l'owet I4 ants,felC1973. _.

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

Type of Csiterion Eastlesl Known Ossier poetes
88u"'ber ,, g,,gg, Longwege of Critesian as Cuade Patielcateoss Ipate (s| Relosence (2) (38

54t P-M'-8 anserinnentation and 5cctkui 3.Il Esivirosunental th sigen of A4crlinnical and Electrical 1973
Control Critesican Equigenent. pnge 3.16-3.

c. Nntmal and Accidrsit Environsnental Canditions
hoiiitIF normal asus acrisEd esiveroisinMsal cond6tions niisse be
espescitly drianed for each iteen of ecysignment. These definitions
snesse inchete the following gurameters tensperature, pressure,
relative ineairlit y, radiatinn, riersnicals, and vihratkus (sions-
seismk).

SR P-IC-9 Insteunentation asul Sectitui 4.3 Nierlear Design, page 4.1-3. 1971
C'"''d Di'"i"" d.%atw/5ysten bue- CDC 13 respaires provistori of instressiesitatkan and raneroes to
gration Crisanut monitor variables and systems flat can allect the fission process

over ant 6ripated ranges for sunenal operation and arcidesit cim-
ditions, aint to snaintain slicen within guescribed operating eanges.

SR P-IC-10 instrusnentation and $cctkun 4.1 Nuricar Desigre, page 4.3 3. I9IS
.cuural Critab e. CDC 20 requires autosnatic initiatirma of the reactivity control"3"NYS'"" ** systeens to assure that acceptab4e fuel desigpa lesnits are snotgration Criterba escreded as a ressait of anticipated agierational occurrences asul to

assure anatossiatic creatiosi of systeins asul (-- -..ts important,

to safety invier accident canditions.'

5R P-IC-I l histrianentatinn asul Section 4.3 Nia: lear Design, page 4.1-3. 1913
CawurM Criterb g. CDC 26 revyaires that two isulependent reactivity rentrol systesnsOperator /Systesa inte- of different desigse be prov6ded, asut slut each systeen leve the
8'8 C'I'" rapatality to control time rate of reactivity clunges residting freen

(dasuiert, suwmal gw wcr cleanges. Omic of time systems snesst he
capabic of relialdy ranerolling anticipated operaticuwel occurrenres. |
be addition, ruse of ein systeins sensst be c npaide of Isoldung tise i

reactor esse sashcritical nauter cold renutiskwis.

NOI[S: (t) 19st es assose swent.
(2)It checked, see IIst of refesesecos attached.
(3180 checked, see list of esotes attached.

i
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HUMAN ENGINEEltlNG AND ret AlED CRITERIA AND Gull)ES

Rete'eace: Standard Review Plan for the Review of Safety.. . . . . _ . . _ . _ _ .
. __. ... .AnalysitRrpwltfot Nudur Pperr Plants NRC,1975, _. _

_

_ . . . . . . _ . . _ _ - . _ _ . _ . . . _ __ _ _ _ _ -

** st wn er NotesNumbe' t.anguage of Centerion or Guidoor Cu e Publicatiosi Date (tj fielesence (2) (3)

SitP.lC-12 Instrumentation and 5cction 4.) Nieticar ficsign, page 4.1 3. 1971
ntrd Mere h. Gl)C 27 rc<paires that the reactivity canitrol systeens have a* 'I

t
. roenhhrd capability, in r<wijimiction with gnisose addithm by the

emergesiry rare cooling system, of reliably controlhng reactivity
cleanges amuler pnstulated as cident conditions, with approgviate
margin los sturk rods.

58t P-IC-1) Instrinnentathm and Section 4.1 Nuricar lksign, page 4.16. 1971
"' ' " "

It is a br.uxle pisitkun that these tuniting power distributinen snay be
maintained (i.e., sent exceeded) adeninistratively (i.e., not by automatec
scrams), provieled a suitable dennonstration is snade that sullicient,
properly translated inforinatiori and alarms are available troen the
reactor instrianentaticus to keep the operator infosmed.

sit P-IC-14 Instrinnentation and Section 4.1 Nurtear Iksign, page 4.3-6. 1973
C*"''' '''I " Tlie arreptance criteria in ter area of power distribution are that afie

informat6:wn presented slwwdd satisfactorily desnonstrate that:

) (2) A reasonable pentability cuists that in suwmal operatiin the design
liinits will sent be en(ceded, tused on ransbleration of information
rcreived troen tic puwer dntratwatiosi instrinnentation; llie pro-
ressing of tieat intermatiosi, inchating calculatioens involved in time

j gworc9 sings the sc<psiresnents for perindsc tlwsk measswements; the
.errow.,e y of dc4gn cairidations essed en devcinping correlatioens
when grimary variables are swt directly measemed; the inw ertauety
analyses for tie informatines and processing systenig and the
instrinnentatirse alarms for the limits of swwmal operation (e.g.,
of f set limits, roeitrol bank limits) asut for almuwmal situatkun (e.g.,
eilt alarms Int runtrol rod snisaligmnent).

Sl# P-IC-15 Instrispentation and Scr tion .4.1 Nta-Icar liesign, guge 4.1-7. 197)
Control Csiterien g ,, ; ,,3,p,g, g ,,,, g , g g,p

w<w ths inchste:
,

(2) fi<psipnent, nperating limits, arut prnec<hmes arressary to
restrict potesitial rod wortin or reactivity imcrtinn rates
slinuld he stuewn to he rapable of performing slicse timertinin,
it is a Cl*tt pnitiori to rc< pure, wiscre feasible, an alarm whers
any. limit or restriction is violated or is about to be violated.

NOl[S:(t) 8967 or mene secesel.
(?)If checked. see list of soferences attached. '

- 13)It checked, see itsi of notes attached.
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Type of Celteelon Emelless Known Other 14etes
.Numbe' or Guido L anguage of Csiteeion or Guhle Puhtication Date (1) Heseeence (?) pp

__

%H P-IC-16 Instrsane ..aeinsi aeul Sec: ion 5.2.2 Overgvessiniratinn 1*rotection, page 5.2.2.I. 1975
"" I "'

The [ICsn, as described in SNP 1.6, evalisates the adc<piacy of controls
asul isntrienceitaliaan of the overgwessewe gwotertion rosnpossents wilia
regard tu etw re< paired features of automatic actesation, reenote sensing
and iemlicatim, semote enntrol, emergesiry msite power, and con-
su ctams to alie reartar protection system.

SH P.lC-17 Instrumentation and Secsku.5.2.5 HCPn 1 cakage netec tion, page 5.2.5-2. 1975
" "'I"'

5. Systein Sensitivity and Re3mmise Time
, , ' " ", 5ince ic7a~gF~iktatG inctials or systems differ in sensitivity* '''-

,
arul re3xmise time, gwurk nt selectim of detection metliods slioidd
inctiele a sesificinit suuntav of systeens to esisine ef fective seiosil-
toring ening periods wisen sosne detection systeins on.sy be in-
effectivt or inoperabic. Sosne of these systeens slooieht serve as
early alarm systeens which signal tt.e operators that closer esami-
entinsi of allser sieterthus systems is necessary to deteranisse the
eulesit of asey rewrective actime tliat may be tc<piired.

5R P-IC-18 Instrianentation and Sectic.i 1.2.5 RCPI Leakage Detectiosi, gune 5.2.5-5. 1975
"''' '''

7. gesantitative hg~etation of biderators arul Alarms"'' ' It is importasis to he'a6|c to associate a signaIFindication of a
departiere froen the saurmal operating rapiditions with a <psantitative
icakage flow rate. Except for flow rate or level change measswe-
ments frossi tas.ks, sienps, or pumps, sigruls from other leakage
detertion sysicens do emot gwovide information readily convertilde to
a rosn. sun drenwninator. Approximate relationships cawiverting
these signals to imiits of water flow are formestated to assist time
operaint in intergveting signals. The insteisnentation assariated
witti the leak 4 tection systein is reviewed by EIC58 in SitP 7.5
(Ref. 4). Prin cewes for operator evaluatkm of leakage casulitions
.we reviewed by H58.

.

_ . . _ - -- --

NOIL5:(l) 5967 es more seceat.
Q)It checked, see IIst of references attached.
(3110 checknd. see list of notes stfached.
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HUMAN ENGINEElllNG AND RELATED CHITEfilA AND GUIDES

Refeeence: .5tanstard Revier.I'lan for the Keview 98 Salcly _ _ . .
__AnatpisEspottsjpt PeucleacPower Plants NRC._lPD..___ __.

__
_ .._

Pe M Csiterb Ear #est ICnown Ottier MosesNwnber or Guide Lenguage of Callesion se Guide ,g g

SR P-IC-19 Instrinnentation and Section 3.2.5 RCPn Leakage Detection, page 3.2.5 4. 8973
Control Criterion 7, ,,, g g ,,

* I'"**'''
ir~wlEaiiRaVa'Er'Es for each leakage detectinn systesa shoisBd be
gwovided in the snain conteel reorn and proceeares for converting
varinus iiulications to a ranune leakage espaivalent shmaid lui
available to else operators. The calsbratiori of the indacators sfumsid
accoisit for the trulepesutent variables such as, in slee case of an air
particulate monienr, the isotope being snonitored, platenist, and
decay rate. E.vt systein stwiu d le set to alarm on an increase inn

leakage of I gpre ahnve tie backgrmand level deterenheed at the
tune ni catilsatirus.

5p P.lC-20 butrianentation and Sectinri 5.4.7 Resadiaal lleat Removal (RilR) System, page 5.4.7-3. 1975
"'' " "' It seasst be shone that adesysate e9sipnent, control, asul sensing'# 'PP"I N informatums is available to allow time operator to properly esecute any" ' " ' "'"

re<psised snasuaal operathms em ing operation or test.

SR P.IC-21 Instrinnentatinn and Scr inn 3.4.7 Resieaal llent Reinoval (RilR) System, page 5.4.7-4. 197)
Control Criterios

1. Suitable valve positinn irwieration siwwdd he provided for the above
(rierrk) valves en alte comitrol rocen.

SR P.lc.22 Instrumentatinn and Sec tiori 1.4.7 Resnaal lica e Removal (RIIR) system, page 1.4.7-5. 1971
Control Criterion g. LCM is smewecel en ronfiren tiut iswieperwirnt and diverse interiorks

and trips are lwnwided sua any snotar-ogwrated valve eased for over-
psessaare gwntes tinn armi Llut valve posisim isuficatiosiis aderpaate.

SR P.lC-2) Instrinnentaeiius arut 5ereins 1.4.7 ResMial lleat Removal (R11R) System, page 1.4.7-5. 1973
Control Criterion Specifically, Elcm contsams slut autuinasir actaition anel resnote.

anaruut valve runtrols are caguble of perforening clie fium tions re< paired,
avut tlut sensor asul asiosistoring psovisims are ade<pute. Tlic insteinnen-
tatinn .uwt rmtrols of tfie RilR sysicin are to have suf firent tedmularm y
to satisf y the single failure criterenn.

_ _ _ _ _. .__ _

NUILS:1I) 896F os mose secent.
. . _ .-

QIIt checked. see Hst of selevences estached.
(31 at checked. see last of notes attachmL
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5H1'-lC-24 Instrianentatuna aswl Scrtiin 3.4.11 l'rewnizer Relief Tank System, gage 5.4.11-3. 1973Control Criter k
3. liigh temgesatwe, high guesswe, high and low li ud level alarms9

for the presswlier relief tank lave licen gwovided.

5Hl'-IC-21 Instrinnentalism and section 6.2.1.1.A l'wR twy Caritaisunents, Inchssimg %ibatmosgdieric 1915Control Criterion Contaisunesits, page 6.2.1.1.A-3.

10. Instrienentatinn capalde of operating in the gmst-arrhient environ-
ment slwwsid he prcykted to eswmitor the contamunent atniospriere
pressine asul temperatwe asul the sianp water temperature
following an ai rktent. The instrinnentatinsi stundd have adequate
range, acrewary, and response to assure that the atmve parameters
ran tv tracked alwaughout the (s=wse of an acrident. Recording
crysigwnent capable of following the transient shrudd be provided.

5R I'-IC- 26 Instrinnentation and 5erskm 6.2.2 Cositaisunent Ileat Removal Systeens, guge 6.2.2-4. 197)Control Criterioen
9. Instrienentasiese simydd te provided to snonitor connaisunent feat

reinaval systein aswl system romgenent perform.uce esuler normal
.uul as rhient ruiwtitions. The imtrinnesitation shoidd he capable of
detrentining whettier a systeen 6s perfusming its interuled fisu-tiosi,
or a system train er compnnent is malf sittioning and stundd he
isolated. ilw instrinnentation sfioidd le rediswl. wit aswl where
prartical, divetse, asui simadd have readout aswl alarm capability in
the cenitsol enemn.

Sitl'-IC-21 instrianentation and Seetien 6.2.4 Contaiswnent Isilatiori System, page 6.2.4-4. 1975Control Criterkm
For engincesed safety featswe or enginected safety teatiere-related
systems, iv>lation valves in stic lines snay resnaus open or le opened.
The position of an isolation valve in the event of power failure to the
valve operator should be the " sale" position. Nosmally this position
woul.1 Iw the pmt-accidesit valve pmition. All power-operated isolation
valves SIstud I have gmsitiosi isul' -atinsi in tiv enaise remerol roosn. ju

i

I

l
!
,

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

NOlt S. (1) 1967 Os noose secent.
< Ulli chectied, see last of references attached.

I(3) et checkod, see list of noses attachest
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Type of Csitesio*e Eadiest Knowse Otiser NotesNumbe' or Guide E **Juage of Callesion as Guide Putdication Date (lj Reference (M (3)
_

SR P-lC-28 Instrunentathm and Sec skui 6.2.5 Comtmstilde Gas control in Contairunent, page 6.2.5 4. 1973
Control Criteriori

80. Coentmestible gas control system designs shoidd inchute instrinnen-
talidea needed to monitor systeen or component performance tuuler
normst mut accklent cosuhtenns. The instrianent.atson s'ioidd tm
capatde el deterensning that a systern is performing its intended
fierthm, or timt a system train or coenponent is malfunctioning
asui slundd be isolated. The insteinnentation should lave reaekmst and
alarm capaisitity les slee control room.

Sit P-lC-29 bistrimnentatsosi arul Sectkm 6.) Emergens y Core Cooling System, page 6.3 3. 1975
'"* '*'

The swimary nede of actuation for the ECC5 sment be autoenatic, and
'*'* [,' actuation soust be iseitiated by signals of sidtable diversity and acchmi-,

dance. provisions slinukt also he snade for snanual actesation, moni.
tering, and e amorof of time ECC5 from time reactar control room.

9

SR P-IC-10 kntrinnes.tation and 5ccti.m 6.5 I!mergerry Core Cooling System, page 6.1-7. 1975
" ' ' '*' b. Confisen Ilmat steere are snellirient instrumentatkun asul controlsOperator /Systein inte-

available to the reactor operator to provide adeepsate information
I'* I*

in llee cesstrol room to assist in assessing post 40CA coseditions,
ierhuling the snewe significant parameters sim'le as coolant flow,
contant temperatiere, mui contaisunesit gwessure. If ECCS flow is
deverted as a harkign to other safeguards systems, the reviewe-
confirms slot instrinnentation and remtrols are ava6talde to provid'
sullicieset infewsnation in the control roosn to determine stat
adc<pute s:nre raiding is being Geovidad.

SR P-IC-11 Instrinnenta t hm. amt 5cction 6.4 Ilahitatulity Sy, teens, page 6.4-4. 1975
Control Criterion g, e p,g ggg7,,;7,,,y,z-[,, ,,c tHe the rose ina hates the followings

a edine Go,-

a. katrianesotatiwi esa comtrols secressary for a safe slustdown of
tier plant, i.e., tie i entrol room, including the critical skris-
meset refereere file.

.-_ _ --_- _ - - - '

NOt ES:(ll 1985F er suose secent.
(M te checked, see 115% of setesences attached.
(38 le checked, see list of notes altas;hed.
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SR P-IC-12 instrinnentation and Section 7.1 Fngineered Safety Feature Systems, page 7.1-3. 1973
""' The GI)C aswlIEEE Sad 279-1971 set forth regurernents that nouse be

I rnet by.all designs for the E%FAS. h additiori, these are alva used for
eswntial auxiliary seqqmrting systeen instrianentatkus asut rewitrols. One
pwpow of the review is to verify ti6al else applicant has committed to
designing time ESTAS and the essential muniliary m, porting systern
instrinnentation aewt controls in arrardance with these snasulatory

criteria.

5R P-IC-11 Instrinnentation and $cctinn 7.1 Diginected %afety featiwe Systeins, page 7.1-18. 1971

Ce'mily. Comp 'lio8' consists of starting or energizing the toenposwntsI
Oper or/5 tem te. en Ilie E5F system. Verify that once initiated, the protective actiongration Criterion will continue isntil scroninated tay dehberate actions of the operator andj

tlaat operator action rannot prevent the initiation of the protective
action when the ESTAS determanes the need for that actiosi. Eureptiosis
"padl-to-lork" e antant switclies leave been arreptable even alwaugh their
manipulation roned prevent the protective action from going to rosn- j
pietinn.

-

SRI'-IC-34 Instrienentation and section 7.1 Enginected Sa'ety feature Systerns, page 7.3-Il 1975
W Criterion for those protective actions which are initiated solely by marmaal

means,llw re are eso specific criteria to hadge arreptance at present. in
practice, the ac<peircinents of IEEE Sid 279 are applied to all erreipnent
uwd by the nperator to detect the need for the protective action, to
arr oenplisle sin gwntertiori actinn, arwl to confirm coenpletinn of the
protective acti<uis.

I
l

!
|

NOl[S:(tI eM7 or mese secent.
(2, if checked, see IIst of reinsences attached.
(3) 48 checked. See test of notes attaclui<1

_ _ _ _ _ _ _ - _ _ _ _ _ _ . - _ _- - - - - _
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llUMAN ENGitlEERING AtJD HEl.ATED CHl1EHIA AND GUIDES
fiefe*ence: .itasalard Revacw 11st for.the Review of Safety . ._ _ _..___.___

_AnalysitEeportt is RdeatfoweLilanth NitC. 89D.._
__

_ .. ,

-
. . _ . . _ _ . ___ . . _ _ . . _ _ _ _ - - . . - . . _ _ _ - _-

IFPe of Celtesinn< Nurnbe' Eastlest known Other Notesor Guide - L anguage olCsiterian or Guide
Publicatiose Date (ll Refesence (2) (3)

5H l'-lC- 15 Instrianentatiore asul Section 7A %ysteins egsired for Safe %eedown, page 7.4 3. 1975C<witrol Criterion W Wisionwah W mtM systeins W rN Iw ufe sinsWwn ed
arreptable etern it . is deterrneerd that Elese systems satisfy tise
following serpsirementu

l. They leave the sc<psired reenviarw.y.
'

2. Tley nect the single failine criterion.
3. Tley have the re<psired capacity aswt reliability to perform intended

safety huw tinsis cri desnand.

4. Tley are c.eguble of functiiming aning and af ter rettano design
insis events sesch as carthrysakes, arridents, armi anticipated oper-
atkanal nernuteru es.

5 Tlicy are testable euing reactor operaeinn.

5Hl'-IC-% ' Instrinnentaticus arul Secti ws 7.4 Systems llevysired for Safe % t43wn,page 7.4 8.' 1975
Control Criterion gg gg,, ,, g ,.,gg g,g.,

2. Vgswatime of attu.iting switcles in roeitrol pancis for redurwkuit
safety.related crysigwnnit such as inimard asmi outhnard isolation
valves, coolant gmenps, diesel. generator sets, etc.

SHP.lC.17 Instrumentation asul $cctinn 7.5 Nifety.Helated Display Instrianentatiori, page 7.5 7. 1975
Centrol Criterion II. ACCI PTANCE CRITERIA

Tlw safety.rci.ited display instrianentation design is acceptable
etwn il ran he coewbpled tlwit it etmforms to the criteria listed en
Tat 4c 7-1 avid that the operator will im gwovided witti sufficient

4 infossn-4tum to perform regaired snaemial safety leanctions slumlig
seu h artswi tie ses.essary. Spcrific points wille regard to these
rsiteri.e are detailed helow.

NOIE S:(t) t967 os mose recnnt.
(2) si checked. 56e 1851 -9 setosences attached
(31It cheche'd, sea last os notes attached
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llUMAN ENGINEERING AND HELA 1ED CRITERIA AND GUIDES

fleference: _ Standard Review Plan lur_the Review of.bicly ._. _ . . . _ . _ _ . .

___ _.__hainit Hef=wtt(orJMk.ar.PowerJLants. NRC. IHA

Type of Csitesion karliest Known Ottier Notes
Musube' or Guide tamguage of Celle ion or Guide Publ6 cation Date (t| Rescrence (78 (31

Secekwi 7.1 Silcty.Related f)isplay histrinnentation, page 7.52
(continnset0.

1. The SRDS simudd cover approgn late variables, consistent with
the awanptions for accident analyses asul witti the infor-
.natirwi needs of the operate rs in ruwsnal, translent, and
accidesis rauwlitions. The desigsi nf the SRDI shrasid conform to
the recommemtations of Prasw e Tedsiical Positime EBC58) 21.
Tlie accinacy asid rmige of hedicating instrinnesitation stundd
he em 4steset with tlee assiasytinns of the accident asialyses.
Any exceptions to these resy Arements will be referred to the
approprlate *wanch for resoluti.ui sus an individual case basis.

2. All sannitoring channels slicedd be reesutant, to assive that
wrawg hulication ese to device malliesctiori will nne cause
false action or inaction on afie part of time operat w. Identili.
catiivi unalfamictioses can tw- identified by cross checking
betweesi reensdant chasviels.

1. Reesutant chawiels of isodicating isistrurnesitatinsi should be
isolated physically and ciertrically lo assime that a sirgie
faibase will not result be complete loss of information ahnut a
smmienred v.wlable. Single faibwes miglat inchede sierh possible
laidts as sharting or npening circidts or bitercosuwcting signal
nr power rahles. It also isertemics single credilde niallisections
or evensts tinat enight raisse a smar.her of subscepsent rnenposeent,
snortde, nr chasviel f aihves. The post. accident 5HDI should be
cagsible nf operating froen ensite power. If sipuis frawn thei
gwist-arc 6& sit esionitoring e<psipmeest are isned for control, the
rc<psired isniat6cn devices will he classilled as pare of the post-
arrida. smanitarisig instrinnentalian. No credible talksre at
the contgues of an isolatitui device shoisid gwevent the associated
sannitoring clussiel froen meeting saininuma perforenance re-
epairemesets resisidered be slic desigst bases.

4. Cap,dulity sinusid be provided for clierking, witti a liig@ destree
of confidesire, the nyeratinnat availahility ni cach systesa
input seeiner earmig reactor operation. Asa arreptahle way of
accomgdishing tids would he byt

a. Pertierhating slic suonitored variable and observing the
rewdtisig iswtications.

i

i
_.- _ _ _ -

NOf f.S: (ll 8967 or sesore seceed.
121It checked. see test of seterences attached.
(35 et checked, see list of notes attached
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IlUMAN ENGINEEHING AND RELATED CRITEnlA AND GUIDr?.

Refeeence: 5tandard Review 11ari for_Ilic Review of Selely . _ . _ _ _ . . - .
.- . -._ __._hstrsideporta lw_HixkarArcr l'lants, NcR,_191A ..

- - . . _ _ _ _ _ _ _ _ . . .
__ . _ _ . . - . . --

'N'' Eastiesa 1(nown Ottier peolesNumber or Guide Language el Csiterion or Guide
Pesblicallore Date (l] Reference (7) (4

Sectinsi 7.5 Safety-Related Display Instrinnentation, page 7.5-2
(contin sed).

b. Intro &aring asul varying a substitute input to the sensor of
the saene nature as the encasured varlalde.

r. Cross cliecking between clusueels that bear a imown
relationship to each other aruf staat have readouts avail-
able,

l'or channels which monitor a suwenally static parameter,
gwavisinne stumed te snade to allow periodic testing an accord-
anre with Regidatory Guide 1.22, aliereby verifying cleannel
operability.

SR P-IC- 38 Instrienentatiemi and Sectiin 7.6 All Otties Instrinnentatinn Systeins Re9 sired for Safety, 1975
Control Criterinn page 7.6-2.

5. On-line testability of the systeins asul indication of bypassed or
inoperable status of the systems reqidred for safety are provided.

SitP-IC-19 Instrumentation and 5creiosi 7.6 All other instrianentat6an Systems Revysired for Safety, 1975
Controf Criterion suge 7.6-7.

b. Seguration of actiuting switches in control pancIs for reemulant
safety-related etynpenent sam h as mihnard wf cuttmurd isolation
valves, rmt. int gwunps, diesel.generatur sets, e

Sill'-lC. 'O Instrinnentatiivi aruf Sectieve 7.7 C wits 08 Systems Not Revysired for %fety, guge 7.7-2. 1975
Control Criterion I. Cmias c witti C.fW ll W M r-nm 'm W Witrol

laegsiremenas
EEttdiGiiiiiii.wi slundd he gwovieled to erweiitor variables .uul sys.
tesus over their anticiguted ranges for sawmal ogu ration asui for
anteriguted operati uul nrrimicrres as apgangwnate to suinimize
clulles.ges to salcty systems. Appsogviate rentsols slwmJd he
gwnwi<ted to maintain these variables .uut systems withne gwewrsluxi
ogeraanig ranges.

NOt t S- (1) 1967 or mose secent.
(7)lt checked, see list of setosences attached.
(M ti chechest. See list et noens attachoct.

__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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HUMAN ENGINEERING AND REl ATED CRITERIA AND GUIDES
8te8e'eace _Standatd Reywwflen fettin Hevice.pl34fear--------_-

_._AnabWt Essed119ttiudeeLEnwstihnA tdRC, J77A_ .-

. . _
_

Tyfse of Celsesie
- - - -

88"'nber ,, g,gg, &angesage of Critetton or Cuide Esement Known Otoner peetes
Publicallose Date M fleference (2) (3p

54t P-IC-49 Instrwnentation asut Apperulax7A tirauch Tectunical Positions (EIC58), paae FA-32. 4973Cantrd Mtwien
2. When a protecti e fisictinn of a stared systens can be bypassed,

, indication of tii et bypass condition slaoedd be provided ki the
control rouen of e arh af fected eseit.

SRP-IC-10 Instrunnentation asuf Appe,wfis 7A pranc's Techn6 cal INesitions ICIC58), page 1A-32. 1973' 'I'"
1. A4eans ley wid.h taw operatar casi cancel erroneness bypass indi-

cations, il pr evided, shoidet be pestified by desnonstrating that the
pnstidated .ases of errosecoass indications cannot be clienkiated by
another pactical design.

54t P-IC-11 bistrusnentatim and A,spendiu 1A eraev h Terhnical Positions (CIC5h), page 7A-14. 1973Crltab
n. lutANCll TEC11NICAL PO51 TIM 4

The saleT'teiated display instrinnentation for post-accident snoni-
Inring and safe shutdown should be

I. Reebswtant, with indicators in the control rooni fpr botte
cf.aruwls arid with at least one c.hansiel recorded.

5R P-IC-32 bistrunnentation and Section 8.2 ofIsite Power Sysicin, page 8.2-2. 1973"
4. The histresnesitation reepaired for ernanitoring ased indecatsng the

statoes of tise prefctred power systein is reviewed to assesre tlaat any
cleange bi tie g reserved power systens which would prevent it froen
pertarsning its inscruled finirtinri will he imanedi.stely identified by
the rentr..I toosse op. gator. Also, all inserinnesitaticui for biitiating
salcly actions associated with the preferrred power system is
reviewest.

|

|
4

t

i
t

i NOtf S;(1) 8967 os snore secent. _. _ _ - . . _ _ _ -

_ _ _ - -

| (2)lt chectied see last of solesences attached.
(31 si checke<f, see 8t*,8 of sootes attached.

_ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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llUMAN ENGINEERING AND HELATED CHITEHIA AND GUIDES

83'8e"ac e' 5tarviaril Rcricw.I'last Jor.tle Iteview of Sa!cty . _ . , _ _

a L. .. Ondf 515 !IU"'ll I0f.d5 *ff PO*ff Eldnis NltC, H73.l 3 s

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

Type of Csitesion Eadiest 1(nown other Notes
Number or Guide tonguage of Criterion os Guide Publication Date (11 fletercnce (7) (3)

Sit l'-lC- 11 leistnanentatiin and 5ccsom R.2 OfIsite Power System, page 8.2 2. 1975
Control Cratcrion gg , gg, g ,, g gy

prefeated power system instrienentatiin gwavided to nwmitor vari.
ahles and systeens over anticigssted ranges for surmal operation,
mitirigwted atmuirmal orriarrences, asui accident conditions shnidd
tw identified Aweng the electric,al schematic and systesa descrip.
tion review. It slaoidd he ascertained that these instnanents
present status informathm that can he used to determine the
cawwhtion of tir prefersed power system at all times. Iteview of
the ciertrical schematics Aoidd determM that controls (auto.
snatic asul marm.it) are provi4 d to maintain these variables and
systems within twescrited operating ranges. It siwnald also be
determieicd dusing the review of alie electrical schematics that
single f aihwes of these runtrols and instrinnents will riot violate
the sevysirements of GlW.17.

54t t' IC.54 Instruuntation and Section 8.1.1 A.C l'ower Systems (Onsite), page 8.1.1 1. 1973

"' " 6. Vitapiggms tindystems
The unenenentatum, i:rmtrol circuits, anxi power renewenions of
vital supportang systems are reviewed to determine that they are
designed to slic saine criteria as those for the Class IE loads arwi
power systems that they support. This will include an cuaminathm
of tle vital supgwwting system cuenposseset reannt.unryg power feed
assigtunent to enstrinnentation, controls, azul loadst initiatung rer.
cnits; inad c haracteristics; espoi anent 6.tentileration srleme; armil
design crstersa asul bases for the installatiosi of reeuwtant cables.

54tr.ic.11 Instrinnentation asul - 5cctinn it.).2 I) C Power Systeins (Onsite), page 2.1.2 5. 1973

"I "b"
5. Wetal %_sppwting SyMems

time westrionentatum, runtrols, arul electrical c<tioi unceit few tienset

suppulu+g systesns identified as vital to the proper fiaw tionang of
flic salcty-sciated systems are acc eptable il the design rimhwnes

'
s

to the saene e riterna as for the safety.rciated system suppwted.

I.

- -.._ .-- . __.. ---..- . -

..-...y....,.

NOILS:(1) IS67 or mose secent.
(2)Il checked.,see Inst of references attached.
(3) te checke.g. see list et notes attactned
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Type of Celtesion
Nuenbe' Emellest Known Other Notenor Guide Language of Criterion or Guide

Pashlication Ihte (Il Referent.e F) (31

W P.lC-62 bistrianentatirmi asul Sectam 9.1.4 CIsemir.at and Volume Control Systern (PWR) (includang 1971Control Criterion 1% won Recovery Systein), page 9.1.4-2.

1he IEC5fl evaluates the cruitrols, instrianentatiusi, arul power sources
with rept to rapability, capacity, and reliabelity to perform safety.
related finirtions during suwanal and e nergency resulitions.

W P.lC.61 Instrumentation and 5cciiun 9.4.1 Control Room Area ventilatirmi System, page 9.4.1 1. 1971ont Crher'ona

(t) The systein Pilys show monitors located in else system intakes that
are capable of detecting radiation, smoke, and toxic rheenicals.
The sawmiltors shoubt actisate alarens in the conerel room.

WP-IC 64 Instrumentation aswl Secticri 9.4.1 Auxiliary and Radwaste Area Ventilation System, page 1971Control Criteriosi 9.4.32.
a. 1tu rapability to detere and monitor radiation levels.

W P.1C-61 Instrinnentation asul . Sectiosi 9.1.1 l' ire Prnternion System, page 9.1.1-19. 8911Cmtrol Meh
(b) Fire desertinen systesns stundd give a.edMe and visesal alarm and

asuuririatinsiin alm control tornn. Lor al aurlMe alarms shoidd also
sasand at the inratim of the fire.

(c) 1 ire alarms slaandd tw distinctive asul isnirlise. They slumsid not he
rapabic of being ronfused with any oiler plant working systeen.

E'P8E .alen.Qate,g.3en,,tI ,

Serasin 9.1.1 Fire lYoteriinn Systein, luge 9.4.1 85.

SitP.lc.66 Instrunentation asul Section 9.1.1 l' ire Proter sinn System, page 9.1.1 47 1971Control Criterion
M ''*' 'PP d I'3*P - Fire detecekm systems sinndd alatin asyl asummariate in alw rantrol.

sonm. Tirse systems stuwM usitize eletection and luration most'"*"' '' I""
suitable to the gurtecidar type of fire empersed frorn alv- identified
luntard. A gwimasy rantauunent general area fire detecthm capatulity
shn sl.1 te provided as h.se kup int the almve desceshed Iward detecekm.
To accomplish this, suitable smoke detertion (e.g., visual ulnrewation,
light scattesing, asul p,wtiric rosenting) stand.1 he installed in the air
ter-irculatices system atrad of any filters.

_ . ,. .. -....... ,... .-... ----. ..- - - ~ -. .-- - -- -- ..n - - - -

N0 f ES: (111967 or naose secent.
17)il checked, see list et setesences attached.
138 81 checked, see list os notes attactu d

e

- - - - _ _ - - - -
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Type of Csiteeiori Emellesi Known Ottier Notes
Number os Guide L anguage of Calleelon ce Guide Publ6 cation Date (1) Relesence (21 (3)

$R I'. lC- 71 histrimnentation and 5cctim 9 11 1 ire riotcctien System.page 9.5.8 57. 1973
Cmtrot Cs Hern H adwaste lbaildm14.

TE ri.TGWiddmg ss=wd<| te segwwated Isom otfer areas of the
plant by fire barriers leaving at least tlwee-tuus ratings. Auto-
mater sguinkicrs slawdd in- used in all areas where comlantible
matreials . ire l.wated. Autornasse fire dcoca tien shnsdd be provsded
to mwvra 6 ate mut alarm in tie c<uitrol room aewt al.wm locally.

5HP.lC-12 lustrinnentatim aswf Section 9.5.1 Fire INoteclim Systern, page 9.5.l-58. 1973
Control Criterim g 3, g ,,,3,, ;, g,,,

lla- des uedimieuthwi areas stundd te separated from other arcas of
-

the plant by fire barriers having at least three-hour ratings. These
areas stu>idd be gwotected by autoenatic sprisalers. Automatic fire
detectem simndd te provided to assuuriate arut alaren in the cuntrol
rmwn mwl alarm locally.

SRI'-lC-7) kntrinnentat kui mui her tisei 9.5.2 Comnumiiratims Systems, page 9.5.2 1. 1973
Control Crituim Tiere are sw> gencial design criteria <w regulattwy guides slut dircrtly

et F-rel4WPnfwne regurennents fw stie cmumn.Y8 e
at m t ia ,

, ,
Operator Pruce<hwe Crs,-
terim

5H l'. lC-14 huerernentatim arul Scr tim 9.5.6 rmergeswy tiersci f.ngier Starsing Systeen, page 9.5.6-1. 1975
Control Crittsim c. Al.wms siwndd le gwovid d whi.h alert operating gwestuvel il tie

air rec eivn pressure f aris telow the eninnmen allowable value.

SH P.lC-7) hatrinnentatusi and 5cclim 10.2 Turbine Genera tor, page 10.2 1. 1977
C"I'*' C'U"I"

Operator Procedure Cri- Main sac,am ,stop and control va,,lves aewt reheat stop azu,l intercept
b.

,g 3 ,4 g, ,,,;,g ,, ,, ,,, , g g , , , , ,
'"I" valve mut otscrying by alie valve gwnithwi irulicas.ir aliat it enovcs

smonthly to a infly riosed positim. At least roue a emmtle, this
cuamientim slanuld le snade by dires e otscrvatime of ele valve

| moti.wo.
i

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

NO f f S:(1) 1967 os sinose secant.
12) 80 checked, see Best of selusences attached.
(3)la checked, see list of notes attachwel.

. _ _ _ _
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Type of Celterion
Numf>e' Emeliese Known Other Notesor Culate L anguage of Criteelon or Guide

Put>tication Date (t) Reference (2) (1)
5ttP lc.76 Instrinnentariisi arul serthwi 60.4.2 MaisiCoeulemer Evarisation Systeni page 10.4.2 2. l975

~- -

" ' ' #
4. Provisions to control muf sunnitor releases of radioactivity to the

envirosunent fr<wn alie MCES mmt conform to General Design
Criteria 60 and 64 (llet. l).

SNP-IC-77 Instrianentatkm and Sectaan 10.4.5 Carridating Water System, page 10.4.3 1. 1973Cett CrherW
Piovisions for instrinnentatiers to permit operational testing of thec

system and to anrusadate atmormal arut isnale operating con.
ditions.

SitP-lC.78 Instrinnentatkwi arel Section to.4.5 Circulating Water Systein, page 10.4.5 2. 197)"I'*I ''' N"
8. Means sfuwdd tw= provided to detect and rontrol flooding of safety

related areas thee to leakage from,the CW5.

SR P-IC.79 Imtruinentation and Sectim 50.4.7 Ciamiensate and Feedwater Systeen, p. ige 10.4.7 3. 8973Control Criterion
f. The CI:5 design, nr other plant systems, gwovide tie capability to

deter.t .w=! control le.skage troen the system.

5HP-IC-80 leistrianentatiori .vut 5ert6n 10.4.9 Auxiliary Feed *,ter System IPWit), page 10.4.9 2. 1975Control Criterion
ll. Tie imtromnentatswa and com A features are provided to verify the

system is operataeg in a ~~ :t enode.

Sl4 P-lC-31 Imtrinnentation aiwi Section 10.4.9 Anuliary Feedwater Systeen (PWit), guge 10.4.9 3. 1975U"I'''I '''5""

. General iksign Criterson 19, as related to the design capability of4.
system instrinnentations asul controls for prompt hot sinstdown of
the reartor anil gutential capability f or subseryw nt rold simerikmen.

- - . _ . _
_ . . . . . _ . . _ _ _.- _ _. _ _ . . ..._. - .__ -._ . . - - -7401E S: It) 1961 or more secant.

(2) Si check ed. sea list of solesences attacewd.
(3) et checked, see lhl of notas estxheul

h.rA
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Eastlest Known Other Notes

1anguage of Csileriori or Guido Publication Date (1) lieference 9) plFE' 'I ''''3"
Nuniber or Guide

~

56tP.lC-82 bistrumentatinn asmi $cction 11.5 15wess and Ellbornt Radit4agical Monitoring arus 1971

Control Csiteriosa Sampiing Systeens, page '.l.1 2.

%atw Procedure Cri. b. For a gressesrire a water reae for (PWH) tie following process
streams or clikent release points stuwdd be snonitored or sampled' " * "
rimitimavisly-

(1) M4e covedrnses air ciertar oligases.
12.* Waste gas treatment system ellhent.
(1) E<reipenent vents routed darertly to al.e envirorunent (e.g.,

sacam generatur blowikiwn flash tank went, li<piid waste tank
vents).

(4) Ventstatinn air enhamts f rom all tmeildings having Efe Intential
to r.nntain airlxwne radicartivit y.

(5) Tiebine Basilding timw drain ef fluents.
(6) 1.6.peid ef fluents train tle steam generator blowdown system.
(1) Ikwnri recover y system ef fluents.
(8) Li< paid waste ellhsent streams.
(9) Servire water elfluent stream.

(10) Component ronling water loop.

Sit P.IC.8 ) Instrinnentation aruf
Scrainmi 88.5 Pas > css asul Elliuent Radiological Manitoring and 19/5

Sami mg Systems, luge 1 J.5.1.dControl Criterion
Conlummass nireiltors era lupsid elliuent Imes aruf gescous release4.
pnints standd alarna when radionuclide runw.cntrations esceed a
predetermined level isi tie diviurge line.

1975

58tP-IC.84 Instrinnenta tirmi ami
$cction 13.3.3 Managesnent arul Tertunical Supgwet Organization, page

Control Criteriort i3.1.82.
tkanal itesp(misibilitees* * 2. P
e IIu7tsosd whscis~sliniskt le sulatantially as roonplished~ "

#
before gwcuperatiemal testing hegim asyl generalty before suhrnittal" "

Cr er " ' ' b"*I '' 'I ''"' Y' '#I"* ' *

a. Devch ynent ni lounan' engirw cring design objectives asulOperator / System inte.
gration Criterion design gJuse review of propnsed unitrol roewn layouts.

| -- .. .
_ _

-.

--. _ . - .

. - _ _ . - . _ _

--

os mme secent.NO R F 5: (1) 8961
.12)It checked, see IIst of solosences attacteed.
(3) 40 cheded. see Itst of ecolas attacheet.

_ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _____ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .
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fletesence: Jtaiwkis{llevtew Plan (nr_the 14evie:w of S fety _
._ _ _t

. _ AttelyM lltpofis lof M8L Gr l'pwcr l'jan.3, NRC.11/3, . _ , _ _ . _ _ _I 4. -

- - . - . . - - . .- - . _ - - ~ ._ - ____ . - . - . - - . . - - - - . _

Type of Celterion Earliest Known Other NotesNuerehe' or Guhle Lanpge of Celterion os Guhle Publicatioes Date (tj fielesence 9) (3)

Sill' IC-81 Instrinnentation arkt Scrtkui l5.l.5 Net EuIn of Steaan Systern Pepm~g raslures baide arul 197)
~

Crustrol Criterion Outside of Cawitawwncnt (l'WR), page 11.1.5 2.
"' "' 'I~

ile segawa af c=ents described in alie asphrant's ufety analysis
Operator /Systens bete. report (SAR) n sevacwed by bnth R%n atul ElC5n. The RSI) reviewer

caWit tentr ates iwi llae need (Qt tle rear ter |Wotectiore systren, liar
engineered safety systeins, arwl operator action to seswe and anamitain
tic reart w in a safe coswhtiers. The ElC5n reviewer ronrentraces ori
the iristrienceitatswi and contrais apts of the segsenre descri I he
ele SAR tii evalisate wietter the reartor and plant lwntertio asul
safeguards controls arulinstrinnentatiosi systerns will finw sinn as e .arn.
ed les the safety analysis with regard to autoenatic actuatumi, ternote
sensing, isufication, roeitrol arul inteilocks witt, ausiliary or shared
systeens. [IC56 also evaluates potenthal bypass anodes anwl sie possi.
bility of enanisal control by the operator.

yivalent Stateinent:T

5cc tluri 11.2.6 lms of feut-Eneergency A.C Power to flee Statkui
Auxiliaries, p. ige 11.2.6. l.

$cction 11.2.7 1ms of Nos enal reedwater flow, page 15.2.7 1.

Section 15.2.8 l'cedwater Systesn Pipe Ikeaks Inskle asul Outside
Contairmnent (PWR), page 15.2.8 2.

Sectiosi l).LI tms of forced Rearto Coolant Flow Inclintuig Trap of
Pianp and flow Conteniter Wifinirtirms, page 13.3.1 2.
%cr teosi 11.1.1 Heartur Conlant 5%sup Rotor 5elnwe arul Reactor
Conlant Pawnp Walt Ikeak, page 15.1.1 2.

SecIwm 11.4.4 st.wsup of an Inarlive Lrmp or Recirculation Loop at an
bw orrect Teniperatine, aint flow Controller M.sthaw: tion Causing an
birrease in ItWR/ CORE CLOW R Air, page 15.4.4 2.

Section 11.4.6 Cleanical arul Vohneic Control systeen Mallimaction That
Revolts he a Derreaw in stie ikwosi Cawicentrathwi wi the Reac'ort

] Coolant (PWil), page 13.4.6-l.
-

Scrti.us 11.1.8 biasiver tent Ogierathm of F.CC5 aewi Clu.miral .vut
Volisne Comtrol Systein miliair tion That bu rcases Reactor Coolant
Inventne y, page i1.1.1-2.

Sectkun 13.4.1 Inadver teent Opsving of a PWit Presvalier klety/
Itelief Valve or a BWit %Iety/tteliel valve, page 11.6.1 1.

. _.

Not ti11) 1967 or neues secons.
. . _ _ _ .. , , . . . - .. _ . . - -

17)It checked. see 1854 of references attached
(1)Il thatked. see Itst el notes milache..l.

d

.
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Earliest 1(nown Other Notes
Type of Celterion Language of Csiterion or Guide Puhtication Date (I| Relesence (7) 131

Numh*' os Guide

Section 11.1.5 5per trwn of steam Systern Piping Failures biside and
outside of Contairunent (PWR), page 11.8.3 2 (continued).

Section 11.8 Anticipated Transients Willnius Scram, page 11.2-f.

1973

Sill'.lC-86 Instrurnentation and Sectiers 85.8.5 spersswn of steam System Piping Faihnes kiside aruf
outsiele of Contasunent (PWR), page 15.I.) 9.Control Criterion

Heview of die signals avaith to tise reactw operatw thatOperator /5ystem hite. 2.
indicate the ocrawrence of the accident arul the state of Ilie systernI'" ' " #

throughout alie recovery procedure. Automatec asui required man-
ual operaticais by time operator as a function of time misst also be
determined.

1973Cin miral .umt Volone Control 5ystem Malfunct6on ThatSection 11.4.658tP lC-37 Instrinnentation and Results in a ikcrease in the I%oron Concentration in the ReactorControl Criterion
Operator /5ystem Inte- Coolant (PWill, page 4 5.4.6-2.

Froen etw tune an afarrn snakes pic operator amare of wipia vied
E'' '" ''I " d.

nwuleratur dduticus, the following enininuun time intervals nuast be
available belnre a Inss of staatdowri snargin occurs:

(1) (hning ref ueling: 30 mirustes.

(2) l% wing startup, cold sivstdown, hot standby, arut power oper-
atscuu i3 misustes.

1971
leadioingp al Conseqiserw'es of secam Generator Tule

%I?P IC 18 Instrwnentatirwe asui secti.m 11.6.3
failure (PWH),liage 11.6.3 2.

Control Centerion the signals available to the reactor ogerator thatOperator /5ystem lnte- 2. Heview ci
gration Criteriwi isntu: ate ele ownurence of Hic accident and the state of the systemAutornatac asul reipaired man-

tlwoengfumat als recovery gworediwe.
ual ogwrations by the operator as a futsetism of time nuns also he
.irtermi wwt.

- - . - -
-

._._._. . - - _ . . _ . . ~ . _ _ _ _ - - _ . - - -
_ . . . . _

_.

os snuee setent.NO815: (1) 1967
12) et eteached. so.s test os ratesences attachest.
(3) al ch.nhed. see last of notes attachest.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ _ __ __
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IlUMAN ENGillEERiflG AtJD RELATED CRITERIA AND GUIDES

g,,,,,,,,,. Starvl.wd Revecw Plan for ti.e Review of %Icey,_
___ __

_. . ,. _. Analysis Repuris turfacicar.1' owes.1'tants, Nitt' 1971.. --__
~ ~ ~ ~

_ . ____ _ _ _ . - - _ . . - - . . - - - - - - - - -~

Esellest Knows. Other Notes
"

Language of Calterien or Caside Peablication Date (tj fletesence (2) (3)Nuniber e, o

W P.lG-1 Instrianenta ticri and Scr tieni (.2 Heactor Trip 5ystem page 7.211. 1971
" ' ' "#

19. heinn 4.19 - Tlw metimwl of identification of staties at saw than-
rel icvtl may he ar romplided by ligfits, erwhrators, and annesw.l.

. atws.

W l'- k;- 2 bestrumentatinn and Sw s leswo 10.4.9 Assuiliary I'ecilwater Systein (PWR), page 10.4.9 9. 1971
0""*I U"

3. Tlu piping arrangesnent, botti intake asul desclearge, for earie traisi
'[]' dumid be designed to persnie the guangn to supply feedwater to any

*

4,
rewnhisi.iterwi of secain generasors. This arrangesneset shoedd take

,

isato ar roisit pipe faikere, arlive component failure, power supply
f ailine, or rmtrol system faihme that renead gwevent systesse func.
linn. Osie arrangement that wooekt be artcptable is crossover
gwpisig rentaining valves that cars he crenated try reinose snarusal
runtrol from the control recen, assing the power diversasy gwinrigile
for ll.e valve operators asut actuatire systeins.

Wl'-Kl.1 instrumentation and Secaim 13.1 Emergesu y Plasining, page I).1-12. 1971.

"" ''
To avnW false alarms or so minunize their freepsency of occurrence, the
levels sn.sy he defined so as to regaire corroborating evidence from two
iswirpesufr nt sonarres having he,mst to tie cruierol room.

_ .__ .
- --

7401[S:(t) 8967 os snose secen:.
(?)18 checked. see list of seteensores attacheal.
(3)18 checked see list of seules attached
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llUMAN ENGINEERING AND REl.ATED CRITERIA AND GUIDES

sielmace _itandedjieviewrlanpr tre_pnkw of gretr
_ _ _ _ _ _

l'il9111k1 l*KDoL11 lGthucitarEnestJJanth NtLC.111L-~

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

Type of Csitesion Essilest Known Other lectesNurnbe' or Guide t anguage of Criterion or Guide
Putdecallose Date (al Reserevice (2) (3)

SHP.t's -l Control ltoorn Cnviron- Sectam 1.3. 8.4 Missiles Gesw rated try Nat.wal 4%enninaie, page 3975
anesit Craterson 3.1 l.4 -7.

@atsw Wport Equip- % g ,g,, g,g,,,,, g g,,4g;,,, go,,,g,,g g'"'"' '
sagipwts, widrli slumekf le etesigned to witintasul the ellects of a desigra
hash tareiada las .k l=ed in uegidatory cui.te 1.74, kicked 6ng turn 4<to
snissiles, willuust loss of capability to perform essential saf ety Itaictirmas
are lhted helow.
g. Tlie reestrol room, inclinhng its assarsated vital crynsmient, rov 4ang

systems for the vil.at c<psigunent mal late suppirt systems, and any
stsurtimes or e<peigunent insiste or outete of the castrol room

wtwne fail we rauhl aesidt in an inraparitating ingury to kwhviduals
arrupying ti.e control room.

,

SN P-CC-2 Control licom Environ- Sectam I.4.8 Plant liesign for Protection Agaimt 4%stulated Piping 8973
ment' Criterion l'ailures leilluid Systems Ostside Contaissnent, page 3.6.1-14.
trinnenatumi and c. The ellerts of a guntulated pipang faibre, includwig envirunenentalControl Crateriort

condersons residting froEthe escag47Gmtained iku<fs, should not
guerlude hatutaluhty of the centsol sonin or access in astroisulung
areas important to the sale control of se:u tnr ogerations reeded to
rnpc westi the ransceysets es of tie piping f aibwe.

54t P-CC-3 Control Ronm invirm. Sectism )/..t Pimit Shign for Protectinsi Agaense Postulated Pipmg l97)
enent Criter6on I aibwes in fl.nd systems nitside Cruitairwnent, page 1.4.1-21.

42. Auswaiw e stuusld be gwovided that the runtrol rainn will te
lahitable aswl its c<pdprnent functiosial af ter a steam lune et
lecelwater lisw tweak or that the capatality for stusadown armi
roolebswn ces slee manith) willle avaitable en asweher Inalutable area.

SR P-CC-4 Control stoom Environ- Section 1.r..I Plant liesign f<a l'rotectism Agaunt Posendated Paping 1975
enent Criterinn l'aibwes ' i | beat Systems Ostside Contammient, page 3.6.1 21.n

Operator /Systern bite-
(1) lor a possidated pipe faibwe, tl.c escape of steam, water, a. lheatgnation Nter6a"

loom sir.arsemes enckning the lugt -esiergy 15.44 rnntainung pepmg
<hes soit prev iende 4) the accessibility to sist roesulwig areas
iviipew t.ent to Ibc safe cuestrol of teartor op ratinrn, 2) tie baldt-
abshly sul the rentral tonesi, 1) tie atuhty of isntrimipwtatuwb
ries tror p>wer sigigdies, avul rewnpowmats asul reentrols to leutente,
as tuate aewt remplete a safety artim. be tinis regard, a kws of
ersbankmry is gerenksdale imot suit the inss of leuartirgt

- .. ~ ~ ~ ' ' ' ' - - - - ~ . _ _ . , , " ' ' ' - - -

NOIES: gg) 96F or niose sacent
12) et checked, see itsi she esterone:es attache <:
('8 " ch= h ed, se. n u o, e . , a,ta<,,,,,,

.

-
. . I
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ne s. ,,nc e.
. _ _ _ _ _ _

_ _ . .. . _ . . . , -, _ -- . _. ..

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

Emellest kemwn Othes NotesType of Csileeion
L *"U""9' of Csitcskue ce Guid" Publication Date (1) netenesice p) (3)N u.nbe' or Guide

-_ .._ __ _ . _ _ _ _ _ _ . . - - - - - - - - - -

%821' CC 5 Control ltoner: Fnviron- %crierne 1.88 rnverrwunceital Ibign of Mee h.inarai arul riccarical 1975

anesit Criterion [9ngwnceit, page 1.11-1.
'' "'"#"I# I ' " %maply stated, the geserral s erruremceits for esiverosiern set.el +5igst and
" " (pulateratem ase as it llows. (1) lim * e<peigwncnt stull ta= desegreed to lave

I I "P" tlw capahehty of gw slovening elesiges safety lianctinais impler all suwmal, ,

and arrident etivstewue.cnts.

%ItP CC 6 Control Itoorn faviron,- Scresun 6.4 llataitability Systems, page 6.4-1. 1975

'"'"' " " " The ame serwie cd by the c<mtrol rotun emergenry ventilatiosi system is
cuamined to asrettaen slut all cssty al areas rerpserang ac c ess iri the
event of ae. accidevil are incl wic41 withus the sosse (enntrol room,
kiti hen, sanitary farshties, etc.) and to ass.we that those areas set
requising aeress are gererrally enchmied from the rose.

54t P.Ct'- 7 Control Room Environ- 5ecthwi6.4 Italdtateihly Sysicens, luge 6.4-1. 1973

'"#"' '" 2. The capaaty of the tretrol tonin in terms of the surnhet of people
it can arrommodite for an estes*d perand of time is reviewed to
raniarm the a.legeary of emergency feuxi and nelical seapplies vid
self-rsmtained breathang apparaties armi to deteronine the lengtti of
smic tlic cosistol room a an ta= esolated lefore CO levels feromey
enrcssave.

SP I'-CC-st Control llooen Inviron- %crtion 6.4 Italiit.ibility Systems, page 6.01. 1974

" ' * " ' '"*"
1. The renteel room ventit.ition system layout and funetonnat design is

reveemed .uwt finw rates asal isiter ef ficienries are deteronined for
input into the A AB) analyses of the luul<bg of raifonartive or toxic
gases insW tir* rentrol renen, asseening a drup;n basis sclease,
f)asec delh eesirees that eneght impair the ef fectiveness of the
systeen asc exaenened. hi aMstam, the systein operatarus and
procc<6ses are reviewe d. lic APC$li has prunary resgwwesibility in
the systren reveew arca eender 5tarulasd Iteview Itwa (%3tP) 9.4.1.
The Art'%In is ransedre<t wiw n veviewing haralw.wr asut qw ralung
gancc<6 m cs.

. . . _ _ - _ . . . _ _ _ _ _ - . . _ ~ - _ _ _ _ . . _ - - - < - - - _ _
. _ _ . _ _ . _ . _ _ - _ . - .

NOlli del 8967 or moes recent.
178 ti checked, see list of solesences attached.
13)Il checked. See list of notes attachest

.

_
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neterence-
_ _ _ _ _ _ _ _ _ _ _ _ . . . _ _ _ _ . _ _ _ _ _ _ _

_ . - . .. __ _ _ . - _ _ . . _ . . _

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

Eastiese Known Othat NotesHunibe' L engssage of Critesion os Guide
Publication Date (1) Reference (7) (1)or Gu e

.._.

5H P-CC. 9 Control Room Fnvuon. 5cction 6.4 ItaNtabelasy systems, page 6.4 2. 1975
enent Criterim

2. Control Renan Persuisici Capacit
Q, water, aniTE.IIaiinppI 5 slundd tw* sasline'sent to anaintaan
the essergceu y scaen (at least 5 nien) few 1 days. Alsa see 5erlinn
Ill.2 of tiils plan.

W P-CC-10 Control Room Esiviron- Section 6.4 ItaNtalytity systerns, page 6.4-2. 1975
enent Criterlon 3, p ,,, g ,, g , , g c,,,,,,, ,,,

in gerw ral3fM cEitrLI runwn isdets nuest Ee' span cd in relation to
~

stie locateswa of pntential releaw paints as to misiisnire cmtrol
room cmeaeninatum in 'Se event of a release. Specific criteria as
to radiation and tonic gas soerres are as fidlows:

a. Radiae sose 5.=w(es
~

As a genieral reW tie control rotwn ventilation inlet stundd be
separated fsmo time mapor potentist release points by at least
100 fI. laterally asul by 54 it. vertically. llowever, time actual
distaew es nuest tw bawd or the dow anal scs. Refer tof
htiun lit of this plan arwt Referenre 7 few fiwther infor-
sna tion.

Tonicb.
Ti#i.gawsaseidine separatiosi distance is degewhit upin the gas en
ers stim, time (ons.siner size, asul the avadable rontrol room
gwoter ti.wi gwovisions. Refer to Reg datory Gende 1.75 (Ref.1)
for general g.sid.wwe and to Regidatory G nde 1.9% (Ret. 4) for
sgw rific acreptahic desigen provisions related to rhlorisre.

6
Radia noen ShieldinJ

s

W MiEs<Ma Gesieral Design Criterinn 19 helow.
7. Radia.ortive and Toner Gas liarards

a. Raaliation Ilaz.ards
TIF .TJe guwFid.es (see C< .cral nesign Criterion 39, Appen.
din A of 10 Cf"R Part 50) .swd en apgvowing emergenw:y zone
radiatus gwotection provisions are as follows:

NOI F S: (l) 1967 or usare escent.
171It cliected see IIst of salesences attached.
f31It cliected. see 18st of seoles attached.

. . . ..
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flete eace: __ __ . _ _ . _ . . _ _ _

_ _ . . _ _ . _ . . . .

__ . _ . . _ _ _ _ . . _ _ . . . _ . . . - _ -

Type of Celleeson Earliest Known Ottaes Moles
Numbe' ee cuade L enguage of cellertoen ne Geside Pi486 cation Date (ti fierceence m (33

SecIseus 6.4 llahitaldlity Systeins, page 6.4 2. (s entirused)

(1) Wlwde tafy gamanas 5 sem

(2) Thyroid: 10 rem

(1) f% eta skire dows 10 reen'

The wtwde body ganuna dose consists of tentritmatinns froen
aiebnrne radsoactivity maskie arut outside the rnntrol room, as
well as dirert sliene frosn fissiesi gwodtw ts isnide the reactor
runtauwnent tuuldeng.

b. Tonic Cases
for aucptan7rgmupmes, etwee esposare rategories are def aned:
protective arthwi esposure (2 enismates or less), short.terin exposure
(hetween 2 munnes asut I lums), and linig.teren espouwe il lunar or
greater). licraisse the physiological ellects e asi vary widely licen
one tomir gas to armitter, the feelowing general restrictiswa sisonalet
he used as gesidaw en there siwndd be no thronic effects frasa
espnsene, and anate cilects, if any, sivuskt be reversitde witfdn a
short perind of tbne (several snkustes) withoist benefit of enedi-
cation otler staan the esse of self-contained twealidng agparatus.

The allowalde limits doould he estaldided swa the basis that tise |

cperators stuwahl tw. rapable of carrying cost their distics walls a
eniniinimie of interference canned by the gas asui sishsegent two-
terlive meamwes. The limits for the llwee rategories nornially are
set as fedlows:

(t) Lewig. term'tunit (I hner or greater): esse a lienit .issigned
for awrwatinnal capaswe (40-twww week).

(2) %ws. term lamet (2 mun. to I lernwh isw a tunit aliat will
aswwe that the operator will not siaf fee incapuitating
ef fcc es af ter a nne.luww cupmeme.

(t) l'esitwisve accetsi lienit (2 emiss. er less): esse a limit that
will asvre sti,et tir operator will gem-lily rerover af ter
treathing apparatin is in plac e. be determinang sids limit,
it shnedit tw* assioned tint the tsuwyntratines um te.nws
linearly wills time frona pero in Iwn mhystes asut that sta-
limit is a1tairied at Iwo snesueles.

_ -

MOIT S:(l) 4967 os moes secesst. 8
MIt checked see alst et seterences attached
138 It checked, see $tst of esotes ettacheni.
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R''''eaca: . _-- _ . _ . . . . _ _ . _ _ _ . _

\- - - - ----~~ . . . . . . . ._ _ _ . _ _ _ _ _
l

~ ~ ~ - - - - - - - - - - - -. -._. .. _ _ _ _ _ , _ _ __ __ _ _ _

' **' " * " ' ''
Nuneber Langguage of Critesion as Guide Publication Date (IJ fleteressee p) p)or G e

- ~_

Scr.tenn 6.9 liabitalaisey %ystesus, guge f. 4 2 (continseed).

lie gnoterlive acteswi lunit is used to detersemic tie arrept.
atelsty ni conesgeset y prune psolet ti<ms grovispues deriseg the
tune pcssewusci are est the gusw'ess ni lasting flu ensrives with
self-s ontanw a 1.eeathing alguratns. The oilers tunits are used
to detesinner wirtler ele tuserentrations wiels twea ttung
algurat as in plat c .ere appleralde. (Tier are also erwd mi trusse
raws wlere the touu- levels are sim:tn that eneergency zone
isal.atem willemt use of psolective gear is sisiticient.) As an
enaingste of aggwogwite limits, the followm' ig are the etwee
levels l<w elil.wnic gas:

Losig.tce m: I ggun by vohane
Shar l .tcr m: ,

ENotective .w terwn i1

48tP Ot:-Il Cositrol Itoom l'nviron- %crtim 9.4.1 t rweirollinoan Arca Ventil.stiew 5ystcen, gnge 9.4.1 1. 1971
'"#"I I"N"

4. The Al'CSIL teviews the CII AV5 to drictmine itse safeay signslicance
of the system. 8%ned m this descrmieution, the safety-related
gust of the system is rever wed wille respect ta time bmictional
perform.wre ac9 sired to maintain a habitable control emm area
aning adverse enverinunental ocowrences 4 ming suwmal oper.
alim, .uitis spated opes.atismi or riureiv cs, .umi sutac9sent to
postislated arriewits. Ile review 6tu ludes sie etteris of sadution,
roentuestioes ased ottu r tanic pro 4u;ts, neul the romridental inss of
olhite gwiwcr.

564l'# C.12 Canitral stoinn l'nvertws. %crtion 9.4.8 Contson linom Area Ventilation %ysteen, page 9.4.1-2. 1971
'"""'C'''"''"" h. The capahihty tai detect in.lcak. ige el radioactivity or aistxwne

threniscal rositaeninants to the swerol rehwn aewl the atuhty to
issilate tic systesn to prerhute Itu ir cotrata c.

. . - - - . - . _ . . _ . _ . . . . . . - . . . . . . _ - - . . . . - . - . ~ ~ - - - - - - -- - - ~ - ~ - - - - - --- - ~ ~ ~ - -

f40ll S 41) l%67 os n oes encout,
(7)It checked, see ilst of enlosences attacheil,
13)ll charked, sea list of nuttis alt.a. tems

_
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HUMAN ENGINEEHING AND HELATED CHITElllA AND GUlt)ES

St*I'*W * * . . _ . . . . . . . -. . - . . - - .

. _ - . . . - . - _ ~ _ _ _ . . . _ . _ _ . . _ _ _ _

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

Earliest am Jun*e Notesw ,, s cg - ri.t cat- .own,s e.,,er o to ua .Ic.at..- e.c.t.l. ..e 1,2 , tete _. ,1 of
_ _ _ _ -

5178'.CC.11 Castrol Moorn Environ. 5ccamun 9.5.1 rere INotersinn systesses, p. ige 9.1.1 12. 1975
" ' ' " ' ' " ' " "

3. Li ' tmig.and CommisuraeeiwiS
[sgf't'aig ~~and two way*

i voice commuskatiusi are vital to sale""I O ""I""
shutdown and einergeesty respenw mi slee eyese* of fire. Satatde
fened .uwt portahle eenergency lighting arul roesunis*ation devices
slaudd te guoveded.

gnvalent Stateenent:
Sn tuvi 9.5.1 fire Protection Systems, gnge 9.1.1 87.

SR P-CC.1% Ccentrol Room Environ- 5ectum 9.1.1 f 6ee Protectkwi Systems, page 9.5.1 49. 1971
' " " ' '' N" * Manseal fue fighauig ragutulity stwneld be gwoveded int hoth la.arards.

I"g "g,,8 P- flose st.at6ames aswl gewtalda cutmeginshres sinualit be located in the
,

control ranen to climmate flee sierd for oper.itors to leave the control
rainn.

F<tinwateir t),tatemenp

Secakm 9.5.1 I are INotretous Systems, guge9.5.3 100.

5tte rC 15 Control Roosa Environ- Sectirwi 9.1.1 l'6re Pratertion Systeins, gage 9.1.5-50. 1975
'"'"I '" Manually operated venting of tlw rentrni roum saw=sid tw availatde so

that operatars have ele aptson of venting law visibility.

544 P.CC-16 Contral Rnorn l'nvirun- Sectkwa9.5.8 | ire INotertion Systems, gnge 9.1.8 84 '971
enent Q6twien

Oi) Scal.contaused tscall eng apparatus, ening full f. ace gunstive gwes.
380' 5HPP 't E'I'8I -P

enent Criterion same snasiss, .ngyweved by NIO%Il (Nathmui bestiteste for Orcupa.
,;,uul Silety .wwl llealth - approval fewmerly given by alie 11.5.
1%sema of Atuw s) slanald be gwowided for fore imigante, dennage
control mal revitrol r.mun pers uwiel. Control roren personnel snay
Iv- fivnished treathmg air hy a en.uuloid systene piped Ernen a
sa:vaga rewevoir il guartical. Se r,vir e or age sating life stundd he a
minimensa of smie full lune f.w the wif.e antaiew d inuts.

1

1

_-. - _ _

NOILS:It) t967 os snose secent.
12)18 chesked. see IIst of setesences attached.
Q) te chesked, see 18st of notes attached.
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--- -- . . . _ _ . . _ . . . _ _ _

. _ . _ _ .

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

Type of Celtesiosi Easuest known Othes Notes
Ne' os Gulde Lenguage of Csitedon as Guide Pubhcatiese Dale (Il Relesence (7) (4

5H P-CC-17 Control Ronin Environ- h tion 9.5.1 Lighting %ysteens, p. age 9.5.1 1. 4975
" ' ' " ' ' ' ' " " it.cre are en gractat & sign ssiterLa or segulatory gui&s it.at directly

apply to ele safety-selated gerl.wmarece regarements inr tier lighting
systein.

%H F'-CC- 15 Control Room Env6fon- . Sc< tion 61.1.1 Atanagement arul Tectu&al %qipnet Organizathm, page 1975
ment Ositerion 11.l.5-2.

Operator /5ystern bite-
gratum Critet son 2. Preogiaratumul Reygonsitahties

Operator Procedwe Cal- Usiw ar7'Fanr~ tams wliirh sInwald le setntantially accomplisted
tesiori belose pienperatkuut testmeglegens arid generally belure sabinittal

el tie (i. al safety analysis reiwwI (l'5ARLInstrianentatevi armi n
Control Criterion a. news lopment of laanase engineer 6ng design obiettives and

desigte please rewiew of propmed controf roorn f. youts.

%R P-CC-19 Control Roosn Environ- %cctinn 11.) Era = rgency Planning. page 11.3 4. 1975
* '"

D *'*' " E9*, *In-plant anonitors will prr,vkle the first bulacaths of a tadiologyal
ernergrew y. Provisions will be ma<le for surveys by por table meters and

**"' ' " " " ' air saenplaig devices on a thnely basis. Tle plant rentrol soom has been
designed for rentirusoess arrupancy ased will be the gwincipal emergency
control centes. Os e alter ute center will be designated, l'snergesu y
kits will be stored at the pehnary asseinbly area. (Wmtaminuthm
facihties asut a fitst aial tonen will Ox provieleet.

. _ _ _ _ _ _ _ _ .__. _ _ _ . _ _ _ . - . - ___ *-- -- - - - -

NO t E S: ll) 1967 os mose secant.
12) at checked see test el seteesences attactied
Olit checked see test of notes attacher.1
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HUMAN ENGINEERING AND RELATED CRITERIA AND GUIDES

Reference: 51,arwtard Neview thfie stie Re * *== ol hlh
Analvses Repor is for Nurlear l' hie s y C.1915.

Type of Csiteslose
Nunit>er Esetiest Known Other Notes

or Guide L enguage el Caneden su Guide
Put>HceHon Date @ Refeeence A @

%R I'-Ot ;- l Opriator/Sysacus inte- %er ten 2.4.14 Tev isian al %gww af arateisis ased I'neergnw y Opewa t ess 1911gratiosi Criterem Reepairements, page 2.4.0 4 1.

2. The .ir si.eis to lie taken, arwi tic e Iles;t sif sos te actuais ses slee
proterti.n el salcty.ect.steuf lar. statics.

%H P.4 Mi-2 Operator /$ysteen bite- sertim 2.4.14 Terisieral %pecafw[tims and I'necr gesw y Operathme 1915geatom Criteram Reeparennents, page 2.4.14- 1.

"E '#'# * #"' " " ' ' ''' "" '*4,''"*#'''on r Osi

5R P4X'- ) Operator /Systeen inte- 5cc esevi ).6.5 l's.eest sicugn f<w protecei.wo Agaunt Ibstidated Piping 1911gration Crsacrim FN'ses in f~l.md Systeens outside Cowisanunmt, guge 1.6.l-25.

II) f~or a p stidated pre f ashwe, slee evape of strain, water, as.J locat
froen seria tones enrioung tiae high-cewvgy flued containa.g ppeng
sku s me pecleater 1) time accessiheisty to sierossideng areas unpr-
tant to flee Ante rentrol of rear taw opcsati<ss,2) sise habetatnhty of
sie roeitrial rooen, 3) the abilit y of sentrianentata.mi, elec tr ee power
supg4ses, arut comp.wients aeol rentrols to enitiate, .ortete arut
e oseildcte a safety argume. In stus reg.wd, a 1.ns of reikant. wiry as
gwvmessahic taet swit alw los of fiewtem.

spp aM:.4 Oper a tor /5ystesn Inte- %cc teen 4.1 Nim Ic.ar licsign, guge 4.5-S. 1975
gratim Criter m

it. GlW: Il recyueres gwovess of inntraenentate sa and timetrols sobutrusnmtaten W
t,antrel Criter em nusiit<w varsables asmi systeins staat can allev t stee Imsin process

over .uits spated ranges for norinal oprvatasi and arri.leses rois-
elitievn, a.ml to enanntain these witlian prescrshcil operating rmiges.

5itI'4 nC- 5 Opera tor /5ystessi inte- 5erte we 4.3 Nem lear licsagn, pige 4.1-1. 191%
E'*"" Di'"i" c. GIK: 20 ac<ynsrs meten.sater inateateus el the reactivisy einstrolhistrunnentainin and
C"I'*I C# 5'C''* syssesns en awwc that arr eptable fim-1 eb wgse lunits .er e not

em ec led as a resede of metarepated osavatiisial sw tissceu e s .wwl to
awne ant.wn.stw cpenalisss of systesus aest s un.pweents iniput. wit
t<> s.nles y ee,bv as e i. hist e orwisti.uis.

NOICS:Iy 1961 or miose recent.
@ If checked see IIst el segesences attached.
@ af checked, see IIst of esotes attached.



HUMAN ENGINEERING AND RELATED CRITERIA AND GUIDES

fielesence: . 58.w=tead Hewiew 11.m. Is= el e Heview eMicer

_ Arulvsn Ret =v1LI.w Ma lear Power lietM4]LD]h

Type of Cretestose Eastlest Known Othee Notes
Numa e' or Gedde Language of Crtlerton or Guide Publ6 cation Date (H fleWenre (2) pp

%H l'-OC-6 Operat<w/5ystem Inte. W tem 4.) na lear lysegn, gage 4.).S. 1973

E#*'"" bi'"'"
trinnentatun and g. GIX: 26 regeses slut two isalepmdent scartevity catsol systems

of dallence.a & sign be psovided, asul slut eati systeen have else
C""d 05'"'" raguhelity to control itse rate of reactivity rianges resedning froen

plasmed, suumal gnewer (funges. One of tir systenas must be
capatdc of reliably omeroNing antaripated ogusasemal or convesres.
De addelsori, <=ie of slee systems snust be capatdc of 1 >ldmg tic
reactor c)w e sedwests.:al esmier cold cammistuwn.

584 P41C-7 Operator /Syssene bite. W thwi 4.) Nuticat Des.gn, page 4.5-3. 1975

E'*I " OII"E" h. CIM: 27. regeres that afie reartsvaty cmtrol systeens leave a
'**'"'''b"*'"I ron.henad rapatulaty, in conpsettime matti gwason aMetson by tie
"* O""E" einergesty a-ore reeling system al reliabelity contsolling reactivity

rimanges ymkv gwntulated acc, dent owulations, witte aggwopriatee

margoes for seen k ends.

5HP OC.8 Opuator/Systein inte. 5cc tkni 4.r I enactional Design of itcactivity Cimarol Systeins, gage 1975
gration Criteri<nt 4.64.

In .sddstim, Itac reviewev eteranists Blut inadverteset operalkn of any
remposeent ew systeses (e.g., senadvertent sreann of assal power stupang
rods ni isupivertent deluti.wi of howoes cunrentration) would rm>t cause
drgraded systein rautations leyorut itse rapatulaties of tise sald y
s ystenis.

5H P-OC-9 operator / System lnte- 5at t e.us 1.2.3 HClit Leakage lytection luge 1.2.5-2. 1971
gratim Gitnim 5 stesu senssiiveay and Hesponse Tune1.

[,r,yggg g it tertion mellawls a systeens deller ira sesnativitylinuinnentatum and g
E"I'"I ''' E" asul re3=nse abue, guialent seieraim of detectim mettuwis stundd

incl ede a siellitient rumatuv of systems are er.sure ellertive ennns-
toring e6 ming guta=xis wlicit sossic *tectieve systenes seeay be en-
ellertive .w usgwwalde. Some of stese syssesn* standJ serve as
early al.oren systeams wliita sigaul tier nperators slut e inser cuami-
estim of velect detectim systesns is neceu.wy to escronisse else
catent of any rwrertive actiesi al.at may be regered.

|

|

NOIES:It) 1987 nr noose secent.
(2)10 cliected, see Nel of references attached.
13918 checked. see Nst o8 notes attached.
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HUMAN ENGINEERING AND RELATED CRITERIA AND GUIDES

neleeence: Stanrkird Neview Pl.wi for stie Review of sitesy

_ Analysis Repis es for priear Ibwerf} ants. NRC.1973.

Type el Catteeles
Muniber Earnest known Other Noteser Guide Lenguage e8 Ceklon er Gehle

Pubalceteoss Date (11 heterence128 (31

5Rf'.4X:-to Operator /5ystens hite- ser Ia.n _1.2.5 pt l'It Leakage futecthn, page 3.2.5-4. 1971
E'* *

4. Intersystem 8.eakage
['rovassied sfoM (d anade to naonient systeens ruumicceed to time
HCth I** segns of intertySteen leakage. DetectHva metimsds iricitale
radicartivity smunitating med bylicators to show atsuws sal water
levels av flow in sie potentaally allected systems arvi iswtcent-
aide hrte.aws in rearenr coolant snakeasp flow.

Sit e'-OC-Il Operator /5,uem tite- secons 3.2.5 prim t cakage Detection, page 3.2.5-4. 1973grarsen Criteriori
3. Synem Mivity med Ryse W

lic seniitiveay arvi reynme sm ee of earte leakage detecticri systesa
employed ter numitorsig amikksitified leakage to afie rnntairwnerit
simiuld be adequante to detect me ieirrease in leakage rate, or its
c<puvaient, of one ggwn in less than esse lear.

W P-OC-12 Operator /Systein bite- scite.n 6.5 Emngeery Core Ceoing Systeau, guge 6.1 1 1971
grat m CrHalm
I''*"#"'' fle gwanary suoit of arsmitsrun for tis ECCS nuest be aestanatic, arms

actiaatim esiust be inutiat,ed by sigruts of,saetatdc divevsity mal resksi.Control Criterion ,, , ,, ,,g ,,,,,g ,, ,,, g g , ,
oneing, arms rmtrol of stee ICC5 from tta= rear enr ronerel eoawn.

W P-OC-1 ) Opnator/Systeen inte- %erthan 6.1 Esactgory Cave Coohng %ystesa, guge 63-6. 1973
E''''" C' 8 '"I" 19, it.r counplete w<rerire of ECC5 ernatim frosn arredent ocrew-

tlwoigli lesig-enm rose ram >lang is examincsl to see lleat as enry

minuman of snarnaal acthn is reersted, asul wforte enmes.it araim is
used, a sufficient time (greater, timan 20 nuenstest is avadable far
stic ogwyator to re3=wut.

-

NOILS: (Il 1967 or susese receest.
(2) N checked. see Hst of references attached
131 N checked. ese lisI of notes attactied.

I

_
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HUMAt3 ENGitJEERING ANI) RELATED CHITERIA AND GUIDES

Relance: .pandard aniew lian 5e tie Review o silety . _ _ _ . ,
_ .

...._ .. hairsis liepwisf or t*m ifar. [Wer I'lants, Mm 192 L

- _ _ . ~ . . _ _ _ _ . _ _ _ _______ _ _ _ _ _ _ . . - _ . . . -_. - - -

Type of Csiterion Eastiest known Othee Notes
Nusnbe' or Guide (enguage of Csiteedoes or Cukte Publication Date (t) Relesence G) 01

- - .

5HlM)C-14 Operator /5ystem Inte- Section 6.1 f sucrgency Cure Cooling Systern, luge 6.)-7. 4971
E'# " ' ' ' ' "

ts. Confirm tlut tlirre are sulterient Iristrien,itatinn and controts
I""'*"*"'* ''" available to the re. actor operater to pecvide adeqinate beforenateoriControl Criterim m the retrol roosn to assest m assessms lat.LOCA condstweis,

incl alung the enore significant parasneters semin as coolant flow,
rnnlant temprvatise, asut rant.einenent presswe. If I'CC5 flow is
diversal as a tearkq to otlerv safeginards systems, the seviewer
evmlerms that imtrinnentathen and rnritrols are available to provide
udliv ient inf ormataesi in tir enntrol rouen to determine Stut
. vie <pute true conlang is being provided.

%3t t'-OC- I S Operatnt/Systesa bite- kctim 1.2 Heartne Trip 5ysteen. p. ige 7.2 8 3. 1971
E'''i" D '"#"

,,g g,;,, tic imtiation is sc<puted i,nr all protertive Imrtuns. Man.
A.atama@atw ocedure Cr s.. a.

,, g, g, ,g ,, p,,,;4,g ,,, g, , ,,,p ,,,,,,,,, , g,, 5,C,g,n
' ' 4.17 mut ficgulatory Guide 8.62.)

Sit p.OC- 86 Operator th wenn inte- 5ccti<me FJ prae tiw leip System, page 7.2 13. 197)
E'3 858" 8 '' 5" 9. Scrthun 4.9. The most noenesmn methnd anal to verity tivr avail-

ahelser of stic RT5 ingue sensors is by e rass a terckng between
redimwLint etiasueels that have readout avaa44ble. % Bien onify two
a turwels of readrust are provided, eval.ete tie agplicaret's arialysis
of the ellers of tier operator ehnosieg sie searreacts readout as a
basis Iw opesat.e actions.

54tP4)C-17 Optva tor / System Inte. 5ccasm 7,2 Heartar Trip Syst m,page FJ.16. 1975
E'''I" U '"I" 42. Serie.wi 4.12 - TIse retymacment tw aisteenatic removal of oper-

atinsul bypasses means slut the rearsur opcsator stull have en role
in us h scumwal. The nperator may tse regured in take action to
prevent nuseereswary initsatim of a protective ar.thee and this is
as reptahic. In no carrimestaru e shnidd a design tw approved shcre
w tem nr io artim of itse rear.tw operater is revymred to make
avaiLible ele geonce teve .icti.uis sceded en any apavatimal or
staat4*mse m<* of ele g4.snt.

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

NOIE S II) 1967 os more recent.
p)It checked. see it.I of refesences allah d
On it ttisched. see lht ol notes alta. l d

_



-

. . . _

HUMAN ENGINEE HING AtJD HEL ATED CRITERIA AND GUIDES

flefreence: jtamlard Hepew |'t.wn le [!ie Review of Safen ._

. . - . . _ Analym Repsetdot Nutlegg (%wer l'lants, t@C |Wh.;.. __.

.- -- -- . . .. - .- ..._ - - ..-.. .,...-- . --- - -. - - - - - - . - - - - - - - -

Tylse of Csiteelose Eastiest Known Other NotesNun. bee or Guide L *"9"*8' *@3'''O** O' 0"I'88 Pisblicatien Date (11 fletesence 9) 1 38
..

_ - . . .- . - - ~ ~ - -

54t P4XI.18 Operator / System lnte. 5ctinen t.2 Hewtor Ts ep 5ysteen, guge 1.2 86 1975
gration Criterscue

be tise rasc*nf snadal seerases, Ile desigen snent be state 8that sua acti<si aw
tructwvi me tir gmwt sil lle reactor wall grevent Blue ennre restrictive set
point f roen tw mg avastalde, it es ae reptabic for tru design to be suth
slut ha swree e .m tem er irectem by tise opnator will raine an saweec.
essary gwoncrtive actim a peevciel p4xang sie plait ha mi operating
ninde i<w m-t.is le etw re is sende< pease proter tem.

SHP-4 W,.19 operatur/5ysseus Inte. Se th== 1.) Ingurered Salesy re.itiac systems, page 1.3 11. 197)
E'''I" '" i"" l). %rti.us 4.15. Tliis re<pasement is sienitar to Serthsi 4.12. Ytr

please " positive encans" can be interpreted as eitlaw autornasse <w
.narusal, les else case of mamaal sneans, the design nunt be searli staat
as stius or inas tim on tin part of time reactor will prevent the
suwe restrirtive set point froen besng avastalde. It es acceptal,le
los ele & sign to be sude Stut incorrect actaan <w iseaction by else
opristos well rause are asincressary protecieve artisme er preveint
plack g ale plant in an operating snode ior winin tliere as inadeq=nate
protec 'hn Les defused by the accident mutyses). See ATP Ek 58 82
f ew spee ilm gendasere un set point a lunges reqiared with a reactor
tunimit gwonp emet of serwire.

MIP-OC.20 Opnalos /5ystem Inte. 5cc te<wi 1.1 l'ngniected Safety I'eative Systeins, page 1.3 18. 197)
E'' " I "
'""''"I*'""'" Germar.nlly.unnpletam consasts og starteng w esecrgering Ble rusupamients

Control Critalon in stie l'5t* systesa. Verely slut ren:e initiated, the gwatectave actiori
will remainee omtal Insnisused by deleberate acthuis of the operattw and
slus ogw rator artim rassm>t gwevent the initiasim of the protective
res<ue mini 86= 13FAS deles mancs sie seed for tinal ai tiers. Enreption:'

" pill.tn.8.= Lav.mtrol seitdes luve teen as reptahic even thnogh their
samupel.itim could prevent sle protect 6ve at tam frswei gossig to ton.
pie im.

. . . . - - - ,. _ . _ . _. . _..... - - . . - . . ~ . . - ~ ~ - - - - . - - - - - . - . .

NtilES:lt) 1967 or seioes recent.
128 88 claecked, see last of safarences attached.
(3) si chec ked, see 88st of notes altar.h. d
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IIUMAf1 EtJGitJEElllNG Af10 RELATED CillTERIA AND GUIDES

Re tesee.c e: itarulard |teviewflast he llar* Rgview of Salesy _ _ _ , , , _ _
.. . __ Sulysss Fepart, perEstiew Ivert nanas, Nisn Is?). , _ _ _ _ . . . . _ .

. __ _ ._ _ __._ _ _...._ __ . ___ _ _ . . . .. _ _ ___ _...._ _____ _ _ _ _ . .._____ __. . -

Type of Centerion Emellest Known otties flotes
Nunibe' or Guide Language ol Csitreion os Guide Putdicatior Date (1) Relesesere 9) D)

_. - _ __.

544P.OC 30 Operator /Systein inte. $w ti.es 11.2.6 Loss el Nsi-Ernergeru y A-C 1%wer to it'e Statumi 1975
gration Critersai Ausses.u ses, guge 15.2.6 4.

Ilse LICW reviewer evakaates autoenatic inatt.itsai, actuatkan delays,
posselde bypus noodrs, intatorks, arul tie leasshelsty of snama.nl oper-
atissa af Ilie %AR states that opesator erIwwi is reeded or expected.

5fti'.OC 58 Operator /Systeen hite- Serienn 15.l.1 Loss of forted Hearfor Coolmit flow becluding Trip of 1973
gration Criterius thanp aruf riow CivitsetIn Malfism tian, page 15.3.1-1.

Tic descraptuva of emh of afie loss of react w coolant finw transievits
paesented by lie agi erant in the SAR is reviewed by R53 regarding alied
o remreswes lea ling to alee inatsating event. Tlic sesysesace of events
f roen sanitiatras imital a statslised crwwtitian as rea< lied is reviewed to
me saun
5. The enteset to whkto opusator acteuis are regnseil.

EJuvalent Stateenesit:
5er si<wn 15.1.1 fleu tnr Coshit l'urnp Rotor Scirise and Reactor
Coolant f%mnp Shatt necak, page 15.5.5 4.

5ccts wi 15.4.4 Start.up of mi tructive tanp or Recerculatoon Loop at
arn 1:n orrec a fesaperatiere, and flow Controlla M.:lftsictiosa Cauwig an
lau reaw in ptR COR E flow R ATE. page 8 5.4.4 4.

Sec tiori 15.4.6 Cleinkal ased Volesne Cruitsol Systens Malfinittion Tliat
Resedts in a IWreaw in tie ikwon Corecentrats us in Ilic Reactor
Coolant (l'WR), page 15.4.6 4.

|
|

|

NO f LS.11) 19M os snuse secant.
12) et ca et keel. sees 80st of setenenteii altattieJ.
th at crioc ked. see test et notes altvle .I
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HUMAN ENGINFEllitlG AND REl ATED CRITERfA AND GUIDES

nete.ence: hwxhird Rrview 41an Iw tlat lleview of .5alcly__ _ _ .._ ._ ._

~ . Arulysts ReparisJot26m. lear therJ1 ant 7, NRC,HMm._

Type of Csitesion Essliest knowee Other flotes
Nusalpe' or Guide l*nguage et Cellesiose ne Guide Publication Date (tj Reference (2) 06

56t P4X'.42 Operator /5ystein bite. 5cctievi 41.4.6 Cliesnical arul vokuvae Cawieral Systens Alai.unctim Thst 1971
gratiore Criterion Results in a Derrease an the ikwon Concentration in the Reactor

Coolant (PWR), guge i1.4.6.l.
. l. AREA 5 or REVIEW

|WuuatedTater cast le a& led to time scactor conlait system, via
t*e s.lemical wohane arul control system (CVC5), to terrease core
reac tivit y. This may happen laudvertently, tieraine of opwater
cu rry or CVC5 mallisttion, mui cause an isnwanted listsease in
rear tivity eiJ a decsease in simsidown margin. The operator snias
stop this asiplaamsed deksthen helure tie slustdown margin es eleme.
stated. Sance ele sevysans es of events that enay occur deperwl en
plant regulations at tse tune of tie asiplanned mimictatre delution,
tie review irriudes conditiets at the tone of the astplanned
debetion, such as gefuelm6, startip, power operation (autoenatac
cimteod and manesal modes),lu>t standtn, and cold simstdown,

Sit P4X'-31 Operator /Systeen bite. Section 81.9.6 Cheenical swul vehene Control system Atattunction That 1915
gration Criterion Results in a Dersease in the Buren Coerent'ation in the Reactor

betrinnentation mal Osmolant (PWR), page 13.4.6 2.
Control Criteriun d. Fsom de time an alarm makes the operator aware of implanned

moderatie dikation, tfw following minwnian towe intervals nuest be
available beleve a loss of sluitdown margin orrurs:

(1) Dim eng reliseling: M mismates.

(2) Dusing startip, rom shuldiwn, Init standby, and power oper.
ations ($ miswetes.

~- . .. . . - . - . . . . . . . - - - - - - - - - - ~ - - - - - ~ - . . ~ - - - - - - - - - - - --

Not ti(Il l9667 os anose recuest.
12) tt checkad. see ttst of seinennues attactwd.
Olit checked, see itst of nofos attacf.ed
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HUfAAN ENGINEERING AND REl.ATED CHITERIA AND GUIDES
8t*fenence handus, Rgviewpan fpr tle,_Revsew of %alesy,_,1

__ Mal,.ysis R_epor es for Nin lear Ibwet Pl. wits, NRC,1971.
_ , , _

_

- - - . . . - - - -
. . _ . . _ _ . . _ . . . . . _ _ . _ _ _ _ . . . . . _ _ _ . , . _ _ _ . . . . _ ._ ...

Type of Catterion
Nesmises

or Guide Language of Celtes% as Gniste Eastiest Known Other Notes
Publication Date (11 Reference F1 (3)

Sp t'-OC- 14 Oper ator/5ystem Inte-
5svamn 15.4.6 Cau snical mid vohame control sysse.n Malfisic tion That 1973

_ _ . _

gration Criterion
Resides in a f)ctrease in tie tkwesi Curu entratirv: in tie ItcactorCont. int it' tit), guge 15.4.6 4.

Witti tis and of alie FIC5ti reviewer, the emning of tie iristiatken.of taese
penterticri, nigiancered safety, and other sysseins needed to Innit tiie
cosise<ynrires at eatie txson ddusion inn ident to acceptatde levels is
reviewed. Tre 95ft reviewer rurnpares the predu. sed variations of
systeen gurameters with varkms trip arut systein kiitiation set points.
Tic IIC$n reviewer evaluates autosnatic initiatim, actuatim delays,
guessade hyp.ess snides, Inscalorks, med the feasibilitr of snavial ogww.
atiosi wiscre lle SAR states aliat operator action is reeded or espected,
ggleent Stateinesit

Secekn 11.1.8 laudver tant Operation of ICC5 and Cliesnical and
voltane Control System Mallianttien Th.it hw reases Reartor Coolant
inventor y, ruge 8 5.1.1-4.

'5f t P-OC- 31 Operator /5ystem lnte. Sectim 13.6J Radeningical Consegences of steam Generator Tid >egration critesiori raihre (Prit), par,e 15.6.3-2. 1971
trurnentahm asd

2. Review of tie signals availaide to the reactor opnator tient" 0 **
irwtieate alw ocowrerwe of ele accident arul flue state of the systeen
elacioglioist sie secovery procedure. Autanatic med regured snan.
ual operasims by the operatur as a fisittian of time must also be
de:ctmired.

54t f*.OC- % Operator /5ystem hite. S
ectisse.13.6.) . Loss-of-Coolant Arridents Residting I'roire S ectrian ofgration Criteriori 1 % ciat68 l'ipsng f%reaks Ws tisin the Heartor Cunlant lYessive

t 1973

fkusular y. ruge 13.6.3.2.

I'<w pnstulated tweak sires anrt incations, tlic R58% review iru ludes tte
poseidated keitial re.w ter core arid rem: tis systesis comptesians, the
pintadated *erpene e of events Ism hetug tiene stelays gwior to arul af ter
emcogrver y pown m aintim, tic raicidatim of tic power, pressiere,
flow mut tempesalese trainsinits, the fisutti mul asui operasimal di.orac-
tot % s of time reactie pr6tertive mal FCCS systems iri seems of liow
tacy alfors the segereire of events, arul eteratur er.li.ms sc9msed to
snitigate sie revisergirewes of tic arrident.

Nolt S:(t) 9967 os snore recent.. _ _ .
. _ . . _ . . . . - -

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

(2)18 checked, seg elst of references attaciecd.
(3)ll cheched, see ilst of sootes attactaed
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HUMAN ENGINEERING AND RELATED CRIIERIA AND GUIDES

fielesence: _5tandar1Eevie*J%n f<< ilie Revie= <>f safety Analys's 8teporis

_-. _. JALNiFJfeLIN*St11M11.laNit_Ca 1975
_ . . - . __.

- - . . - - -

Emellest 1(nown Othee Notes
Type of Csitesion Lenguage et Csiteoloss es Guide Putdication Date (t; Retesence A (11Nunebe' or Guide

- . - - . -

0 svation 19755;1 P-IC- 4 Operator Procedure Cri- Set tim 2.4.14 Terts iral W iferatums and Emergmry 5

terion Revereinents, page 2.4.14- 8.
*

4. 11ac agyropriate enviergmry potredures, and tfe amoisit of tiene
reviired to implement carto proce.bwe.

SR P-PC-2 Operator Procedure Cal- 5cc akn 1.7.4 Seesmsc histrinnentation, page 1.7.4-3. 1973

I"I " 18 time Amtsisioe' tatim shows that the peak acceleratiori or the responsen
spectra eapaiceved at the foundatuus of the rositainsraevnt liasildsng or in
the free field enreed the OliF. acceleration level or resposise spectra,
tfic plant slwndd be slast down pending pcranission to resiane operations.

44P.PC-1 Operator Procedure Cs'6- Wthee 5.2.5 RCPI Leakage Detecakn, page 5.2.5 3. 1973

' ' ' * " 7. Qiwititative kiterpretatkwiof kidscators and Alarms
''''"""'"'i"" it is Egnrtant to be aWio awiceite a sigraal or irwiscaten of a
"I'*O '" I"" skpas time from sie normal operating condesions with a esac36tative

Icakaga flow rate. Except for flow rate or level ctiange sneasier<
neenes Ironi tanks, sienps, or guenps, signals frone othee leakage
detertiori systems da not provide infurenatem readily renvettihie to
a ex=nnuma denominator. Approshnate relatksiships canettling
tirse sign.ils an mits of water flow are formulated to assist stie
operatur in intergweting signals. Tlie instrinnentation assariated
with the lead detection systavn is reviewed by EIC5n in SRP T.5
(ltet. 4). Procedines for operatar evaliant6m of leakage resulituais
are reviewed by it5n.

MIP-PC-4 Operator Procedure Cri. %:im 3.7.5 ItCim l eakage Detection. gwige 5.2.5-3. 1975

'" " 7. Beiderators and Alarms
instrinnentati.si armi g;jg g il. Ens for cada leakage detectkn system staudd be

Comitrol Criterim p,,,;g ,, p , ;, ,,,,,,,,g g,, g o, ,,,,g ,,

variom ispleraskuis to a romnuun leakage egevalent sisudd be
avaelaide en tic sesators. Tic cahbratiori of ele indicators should
aconent inr tier hidependent var tables sirle as,in the case of an a6r
ghirteradate eeuwaitor, the isotope tesng mosistured, platenut, asul
deray rate. limle systeen stundo te set to alarsus m an increase en
leak. ige of I g3=n above the lam kgr<uswl level determinc.1 at the
thne of rahtralkn.

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

NOt t S:(1) 1967 or snose ses ent.
M 88 check ed. See 1st of soferenos attached.
(38 If checked, see 1st of notes sitaciwd.
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llUMAN ENGINEERING AND RELATED CRITERIA'AND GUIDES
I

fielevence: 5tawtard iteview Plan liv the Review of Safety AnulyLItepre es_
Lore =;kattawa Plants.19141975

._.

Type of Criterion
Niembe' tesuestKnown Othes 84otes

or Guide L angosge of Cette,lon or Guide Pubucation Date (lj fleference 9) (3)
-

Sit P-l'C- 5 Operator Processre Cai- Sectim 6.1 l'mergency Crve Cooling Systeni. paga 6.1 1. 1975

k. 11e criscria, seppsatsug asialyses, plant desiges provisims, arut
'" '

operates actions that will be takm are reviewed to ensame slut
tiesc well suit be eniacceptat>ly higli concentratnens of tau ir acad in
sic core regirwe hesidteng in pretipitation et a so6d plose) anang
the long-trgne omhng gduse following a postulated LOCA.

SR P-IC 6 Opriator 14ocedure Crs- Sw inus (. 4 Itatutahelit y systems, par,e A.4 -4. t975'"5"
1. Omtrol Roosn tu.cegesg Zmebut it ia

he reviewer sGi% e4 4tW stic m.e iss twees the fossowings,

a. katrinnentati<ss arul runtrol two essary Isa a sale sisata>=n of
tie plant, ts tic constrol remn, iamlating the critical dxw-
neent relcreswe file.

SRP-IL 7 Operator Prnredure Cri- Sectim 7.2 Reactor Trip systeen.page 7.2-tI. 1975
'#''*

a. Automatic initissem is te<psted for all protective f asertions.(Wator/5ystesq Inte-
A'*f' " C"'" Almienf iristsation is afsn peoveded aewl is a resysteinent. (See

5,vtim 4.17 aint Regidatory Guide I.62.)

5H P-PC-1 Operator Prtmednre Crs. Ser icni 1.E Mt Otter instrinnentatim Systems steysired for safety, 1975tcvion guga 7.6.6

4. l'tw snapully4untrolled electrir atlyqerated valves in safety-
eclared systrens. the acceptability est proposed <fesigns is b.imt on
(vmvIn Tert = seral Pinition Elcsis it. This positi<wn basically states
slut it is acceptable en decosuwvt eletric powee to a safety.
relateil valve as sneens of removing ife possibility of an actave
1.iilure of slut valve.

.

HOIES:(tl 196F or more secent.
_ _ _ _

..

(2) ti checked. ses list of solecences attached.
O)le checked, see list of notes attached.

__
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HUMAN ENGINEERING AND RELATED CRITERIA AND GUIDES

Reteeence- __ 5 amtard Review ttn for the Review of Saf etL nalysis fleinsisA
lqJesc ear Power Plants.NRC.191)l

. -

Type of Caperies
Nuenbe' Emellesl 1(nowse Other Holesor Guide Languageof CsilerlonorCadde

Pashticauess Date (il liefesence C1 (31

SR P.PC- 13 Opaator Procedure Cel- 5cctbin 9.1.2 Commessicatims Systems,page 9.1J.B. 1975'"
D* '*'NT'''" N'' Tiere are re general design criteria or regidatory ginides that directly
gration Oituim c,rgdy to ele salcty-related parlormance requircinents for the commissi.

a
, gon , y,,,,,,Instrtanentation anwl

Control Criterion

SRP-PC- 14 operator 140cedure Cri- Section 10.2 Dubane Generator, page 10.2 2. 1975'"
1. A twheese cetrol and overspeed protection system stand be

provided to control twinne action undre all riurmal or abairsnial
operating cemwfitions, and to asswe that a full load timbene erap well
snot cause the twtane to overspeed beyorut acceptable limits.
lander elese caviditions, the control and protection systeen sim>uld
perinit an orderly reactor slutdown either by sne of the tearbine
bypass system and main steam relief system or ottier enginected
safety systems. T1e overspeed protectime system stadd meet the
smgfe f ailure criteriore.

SHP-PC-13 Operator Procedure Cri. 5 Maim 10.2 Twbine Gmersscw, page 10.2 3. 197)
I'' "

b''"'""*"'* b. Main steam stop and control valves and reheat stop and intercept
Control Criterson valves stadd be enerr.t.4 at least oswe a week by closing ead

,g,, g % ,g g , ,,g g g %, ,g, g, ,

smaWidy to a fully closed postion. At least once a month, thes
en.wninathus stuwdd he made by direct ntnervatkui of the valve
anotion.

NOTES:II) 1967 or moes recent.
Qlli checked, see IIst of refeeences attached.
Q4 Il checked, see list el notes altsched.

_.
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HUMAN ENGINEERING AND RELATED CRITERIA AND GUIDES

Refesence: _. Starvtard Review th feu ele Review of 5alcty Asulysis Reluts
ins Nin tear Power 'lants. NRC,1973

._ ..

IFpe of Csiterion g , Gest known Other Notes
Nonibe' or Guide Language of Criterion or Guide Publicatlora Date (tj Refeeence p) (3)

584 P.10 86 Operator l'tocediare Cri- Sec teue II.S Proiess mut Ellieriet Raike twal M<nusoving and 1975n
terion Sampimg Sysecuss, page i1.12.

I''''"*"*"'''N""'"I b. Inr a premesist water scar tar (PWR) time folinwing gworess
Control Criteri s' stocams or elfl.sent sciene points sin.84 he monitored sw sampled

a untienmusslys

(t) Mawe roswienser air ejectnr offgases.
(2) Waste gas treatenent systeen elfluent.
(1) l'9epinent vents routed directly to time mvirotunent (e.g.,

steaan generator blowdown flash task went, h9md waste tank
vents).

(4) Ventilation ar esluissts froen all tmaildings leaving tlur potential
to r emtaan ain borne radio.ac tivit y.

(1) Tee twsu lauldesig Ilone ikain ellheents.
(6) Liged ef flurnes from time secaen generator blowduen systeesi.
(7) IWon recover y system effluents.
(8) Li9dd waste ef fluent streams.
(9) 5ervice water eilhsent strea n.

(10) Compivernt cooling water loop.

5H l'. PC- 17 Operator Proccawe Cri- Scrtkn 15.1.1 Manage nent mid Teclaiscal %vrort Orgmiirati<ws, page 1975
terion 11.1.1-2.

","*j' ' [ 2. l'ecoralbsmal Resexsisitwistics
'' "' I"'*'.uns wt4de sImmdd be sadistmatially arramplistiedControl Room Environ.
"' P' "I* '' " E " * ' ' E*"#'*UI "' "#""' "'I

et the Imal sas'esy mealysis reporI (l'5AR).ment Critnion
op,,,,,, 3, , , , , , , ,

gration Criterian a. l> vel.qwnent of Imenan engineering design abgettives asut
desigte gdase revsew of proposed control roosn layouts.

.

_

NOI ES: (1) Issi or neose recent.
(2)Il checked, see Nsl of refseences attached.
(3)Il clieched, see Nsl of notes attachest

.
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HUMAN ENGINEElllNG AND RELATED CRITERIA AND gut 0ES

fielesence- __ $4.sutard Eteview Pl.us for tle ite= sew of Safety Analyus Peports_

for f4sm. lear Power Plants, NRC,1975
- - - . .

-
_.

Type of Csiteriosa
Musnbe' Earuest Known Other tietes

or Guide Language of Csf teisen as Guide Put,lication Date [si fieference 91 (35

Sit P-l'C-18 Operator Procedure Cri- Sec tuvi li.l.2 Oswrating organiratuvi, page 41.1.2-1. 1975'
b. Operaba lacesise cyutifications of gwesons assigred to operatu g, ,,,,g g

gg , gg;, shii4 crews Sisudd be as follo=S:

(t) A firevised senar operator wieu as alw a snemtwe of itse stature
seqvevisivy staff sawndd be omste at all tones wIsm at least one
senis is loaded with fuel.

(2) raw any station with newme aliare amic reactar cositannu g fisrl,(1)
tie sunutwv of lace =ned sciuur cpesat*ws ensite at aR times
standd set lae less than tie ruseitwv of civetrol rooms (form
whide etw= liselet isnts are en<wsit ned, armi (2) stie twenber of
larcened senasw ogwvators sinial<l ruit be less than slee enmenber of
re.u. sus s operating.

O) tw earti rexpr contamieng lisel, tiese stamid be at least one
la< cewed operator ion sic control ranin at all tunes. Shaf t trew
rosnpmitions sluiuld tie specified sistle that tinis cosmistion can
in- satisfied indepermiently of lis esned smier operators
assigned to stalt crews to meet tte criteria of (1) asul 82)
alsove.

(4) rew each control roosa frossi wtuch one or snive reacturs are iri
operation, an additional operatw slew be onsite and avail.
able to sevve as relief opesator liv that casstrol ranni. $ haft
crew compositions should be specilsed suih that tiss cruidstiari
can he satssfied indepesidently of (ik (2), and Ok and law eacle
sin ti cents el rcorn.

.

I
J
|

le01ES:(t) 8967 or seiose recent.
(7)at checked. see itsl of esferences attached.
(3)lf checked. see list of notes attached.

_ _ _ _ _
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HUMAN ENGINEERING AND RELATED CRITERIA AND GUIDES

Stardard Review I't.us lw ele Review of Mfety Analysis ReportsRelesence-
for Nuclear IN>wer Plants, NHC,1975

-

. - _

fortlest Known OtIner Notes
Type of Csiteelen Languageof Canterionor Golde Putilication Date (el Helesence (2) (33

Nunebe' or Caside

SR P.pc.19 Operator Proredure Cri- 5cceksi 83.1.5 Vrce wn el Steaan Systesu P6 ping fashsres beide and 897)

sesimi Outsi te of Contaisonent (ITR), page 8 5.8.3 2.

buttenennah and The sequence el events desrrdned in alie agplacant's safety analysis
repost (5AR) ss reveiwed by botti R$ft arid EBC58. Tie psa reviewer
cswrentrates on stu- seed tre the scartar gwonertim systeen, ele, ,,,

ion C16W .viginceint saf ety systesns, arul operat<r acasen to sesime and niaintaisi
tic reactor in a sale tsundation. Time EN'.m reviewer cavurentrates un
Ilse insteismentati<si asal controls aspects el the segserire descrstml in
the SAR in evaheate whetler the reactor anil plant protectiori and
safegiurds contanis arwl instrianesotaticne systeens will fiss tion as
asssened in slee safety analysis witti regard to anatoniatic actuation,
reinote sensing, inutication, rentrol and isiterkirks witte musiliary or
shared systenis. [ICS ahm evahentes potential tqpass snodes and the
possibility of emanut rentrol by the operator.

Eguivalent Stateenents
Snliesi 81.2.7 Loss el Norsnal reedwater I~ low, page 11.2.7 1.

Sw tion 81.2.8 feedwater Sysicia Pipe Ikeaks Inside arul Outside
Contaiesnent it' Wit), page 15J.3 2.

.

serthne 11.E.8 loss el revred stcactor Conlant riow ba biding Trip of |
1%sup and I low Ciwieroller Malliser tissa, page 15.3.1 2. j

Ser tsen 11.1.1 Rear tur Coolant INune Rosar Seirise mul Reactor
Cuolant 1%mnp Sielt Dreak, page 13.1.5-2.

Sec ti.wi 13.4.4 seasseqi of an inactive Loop or Recitrulatiori Loop at an
bw.orsett Tc:mesatine, asul rinw Controlles Mallisraem caussng an
brsease in HWR Ct4:E FLOW RME, gute 11.4.4 2.

5er tiivi 15.4.6 Cicen6ral and Vol.sae Control Systene Malfiss teori Tius
Resides in a l)wscase in tie thwon Coritnistation in sla Reactor
Coolant (PWRle l*K" 11 * '-I-
5ccskai 15.5.1 hadver tent Operation of [CC5 and Clww.encal arul
Vobane Cowstrol System klallierttai Tlat increases Reactor Coolant
bevminry. luge 4 3.5.l.2.
'wy ties: $ 1.6.1 headver tent Opesung os a PWR pressivirer Safety /
Relict Valve su a tsWit %Icty/ Relief Valve, guge 85.fi.l.i.

Sectissi 11.3 Antirsiused Transimts Witionst Scrain, page 13.5.l.

. _ - __

NOIES:II) 896F or setore escent.
173 Il checked. see list of solosences attached.
13)Il checked, see list of notes attached.

i

. . . . . . .
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HUMAN ENGINEERING AND REl_ATED CRITERIA AND GUIDES

p,tceence- Sammkard Review limi lor the 6tevicw ni %lety Analgs Regum ts

_ be,Nisricas Poen PlantLNitC.1971

f estlesi Known Othee Notes
Type of Celtesion L enguage e4 Castee6an ce Cuide Pul,lication Dale (11 Refesence (2) (3)Neembes se Guide

5H P-8:C- 1 Operator 9pport Etymp- $rcti se 1.1.8.4 Mensics Cencrased toy Nat.w af 19 es.uenma, pages 4973

ment Critnessa LS.I.4.t. asal 11.3.4 7
Control Romn Environ- g g ,,, g,,, , g, , g g,, g g,
'"'"' Di'"'"' aert S.gpoess, whule sea uld be designed to miehuasul the effects of

a +sigvi baus entna.h (as delined in Regsdator y Cinde 1.76),

|
esu liehng towrmki nusules, willest Ims of capainhty to pes f orrn
eumseat salet y Itsar eamis are lasted telow.

j

9. The rewitsul smmes, seschalmg its associated vetal egapment,ror heg
systeens f or tie vital equigenceit ased life sigport systrens, mut any
stris teses em e9mpseiesit imee es onatside of the rmisol rewun

i

|
=Imae fashare rmal.1 sestdl in .mi inr.nliaritating inpsy em inwhvsshuts
<= rig >yug tie rewiteol rotun.

%HP-EC.? Opnator Seig*.s t E9ep- $re tune 9.11 f~sevisosmaacutal Desegn of Ann hanii al arut Elec tr eral 197)

enent Cssenim Errugwnent, page 1.1l 1

' " , ' , Samply stated, sie general regareenesits tw nevirswunental desagn aruf* d'

9'"I'''##'""' "'' ** I * III # "P "P'"*' **II E' ''

Control Room Environ- have tie rapatehty of periorenmg deugn safety I.msrtanis inuter all
, g g g ,,

nos mal .wel ar r edent envisivunents.

Sit P-EC- 3 Opnater $wu a Eersip. 5er een 5.4.7 Rese< heal lleat Hemoval (HilR) System, guge 5.4.7.1. 197)

It u.u q t,e slew a slut adespute espalwnent, contrnt, mal semeng'"# '"'"

' '*[ ],' ant wen.atecus as avadalde to allaw tiae s.pnator to prog. rely caerute any
,c,.s e ..i .. ol.cr.t os s a e ,g n ,es.s,,m . est.

5HP-EC 4 Operatus Sep.st I;<rnp- See eswi ( 4 II.nlatatoisty Systenes, p.ge 6.4 7 1971

'"*"' 05'"'" 3. vmeilatirvi Systene Crites ia (Sc* 148.5 of tiess pl.ui)
9M7&tEl beliels7e g7gyaraties inv tem emesgmry teann (.se
least 1 suon) simudd 13e osa harmi. A ses.imiur ensile bottled aar s.pply
stundd he avadahoe with ss.lus.eted offsite scpinesslenent capabelity
fenen en esby 1.w ainnds). Relev to Rettvero es 1 stuis 6, asul see
5es tem 138.9 of thes plan.

NOIES:(t) 1467 or assese secent.
(2) t8 checked, ese list of rolesences estached.
(3181 checked. see list of notas attached.



HUMAN ENGINFERING AND RELATED CRITERIA AND GUIDES

Refeeeer:e: Stamined Jtevees 1%ri far the Review of %fety An.ityus Reparts
(_ mfd.s lear Power (1 ants NHC, ITIS

-.
_

yPe of CrHerb EarBest Emown Other NotesNuneber or Culde tenguega of Criteeson er Guide pg ,

-

58t I*.EC- 3 Operator Sgpeen Eqisp- W ten 9.1.5 I see lietet tun Systesa, page 9.3.4 12. 1911
* "'"

5
g ;5''li"8 "p"8 C*','"**',iC'''aa
LsControl Romn Ermem. g,;, , ,, ,, , , , , , , , , , , , , , , ,, , , , , , , , , ,"'"' D''"'"
siseedo nvi as=0 ev n'genwy respewre in el.r eves.: ef fere. Sa tatde
isseul arwi portatic pnewgerety legl.tasig mul cueneseassaratwwi * vases
stuwsbl te psove.kl e a satisfy ticse regereinents.

4tl' EC-6 Operator Sges E9ap. Srctim 9.5.8 rare I4ote rtsesi Syste.n, guge 9.3.1.*1. 1911
" ' ' " '" "

Fore electkoi systems st.neM alarm and aramew6ase an the conarcetrianetah arut
rouen. ilese- syuems siculd utsaare etelec tscan and lim aticri snost"" ""
salalde to sic partenilm type of fare espes tevi frown the adentaised
ler.ard. A twmaary rssw awenent general mea fire detectawn capatmasty
sluiuld be provi<tni as tiarbegs for slee ateve escrited liarmil deterteori.
To artemganti thas, sensarde smolie efectim (e.g., visanal etacurassari,-

legtet scattreinr,, asel partkle toisitag) sta=M be er. staffed ins the air
verne s4ets.wi system .alwad of any faites s.

W I' EC- 1 Operas 4w %ggwst Eryop. W ie4.i 9.5.8 Fise l'rota tan Systeen, page 9.1.1 49. 3915
'"'"''''N"'"'

Control Rown Fnvism. M.unut lire 1.Wilm.g rapatnisty sle.Jd be providr i for Imth liaiards.
, g g g gganmt Monm

r**.teni re wee la eh .wowe elv need lis operatres to leave the raitrol
s uan n.

SH P.LC. 3 Operator Sggwu a W e6.si 9.1.1 fue T4uterti us Systesa, page 9.1.1 10. 1911
Ewnnq Crainim

7,,, ,,r,,,. tim en tir rimetrol tourn, r atusets, assi ronwics simmed tv-Iristrianesitatem and
Control Crainitsi prove.tret by w=4e .was to at aterews in eigh fore area. Almm awt

aseener sati.wi strudd le provided isi sie remirrnt seren. fare alarens iri
etiv r gures nf 41e pLuit slandd al*> be alarn ed mal asmess tased in Blic
rnntred r.=wn.

NOIE 5: (Il 8967 or suose recons.
~ ~

M fu checked. see list of estesences attached
(3)Il cliecked, see Rst of notes attached.
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NUMAN ENGINEERING AND RELATED CRITERIA AND GUIDES

nese,ence; _ sta.. iud neview ism tw ile neview ca 5.elciy A.ealen perrwis
im Na lear Power Pimits,Nitt'.1971

m.

Type of Cetterios
Nuneber Earliest Kaiseva Ottees festes,, g,gg, t enguage at Cellesiose or Culde

Pubileatlass Date (fl fiefesence U) (4

9tl*.FC-l) Ogwwater 5ssport E< psp- 5n tim 9.4.5 l eve lvotn snsi 5ysteen. l.=ge 9.5.l.57. 1975

t.ennd Ohn m 1.
g"''''"5 aswl Conumasiratani
Iicmeeron sinoan Enviremi- g qg-- 4, g ,g ,"*"D''""
si et&wes and emergenwy vetene si tier evait al fire. % stable
lesed .wwt gwetalde conce geev y lighting asul cuswnisierathwi &veces
siviset he providad.

s 98P-EC-14 Operator Sqvare Egne- 5 s tuvi 9.S.4 l'ere 14=tectuvi 5ystein.guge 9.1.l.100. 1971
*"'O"""

Control Hana Environ- A4arnaal fare ligastang capateddy simuld be provedni Iw Imth liazards.
"'# O ' '" " IW ssh mi pte we w m e sW Mdk

incated in the control reewee en etuninate tie nect los everators to leave
ate svneros ruosa. An neteunnat lese pipeng slast off valve aeuf peessure
recha mig &vice stundd be instatici outsi& tte control scwun.

54tr.EC-l) Operator Ngyust E sp- 5cceem 9.5J Owmmaticatims Systems, page 9.S.2 1 49759
" # OU"'"

Tie Alt 5n will esw tic tollowing critaien to aucw tier syssesse & saga
capatulaty: tie ris.woustication systene is acceptable it the 6ntegrated
& sign el lle syssein wen provkle ellertive conneniseicatacre between
plans perewwiet en adt estat areas doing ste tiet sgwarena et arrident tw
incidne caviathwa toutes maninuma poenitial emase levels.

931'-EC M Operatur Supgwwt E9 ip. Sci teini 11.5 I mregresry Pimwingt.gute 11.1.4. 1971'" # O " *-

C""I'"I E"* ***' "In.ptasie omsnitius will psovide tie lesse emieratian of a radaologeral
meset Callasm emergency. IVoveshnes wdl te saade tw s(sveys by gum talde sneters and

air saniptwig devices asi a tamely basn. Yle plans centson rm== lias berie
dmigsed fie runtmusnus os capasu y an=1 will te time swenripal einergency
remetect rents. Osse altersute centw mill be designated. Essiergnicy
kits will be stored at tier gumuary anembly area. lWamtaminatorst
f xststses and a isssa and rman well te provided.

840lES:(Il 1967 es neone secesst.
_

(2) te cessded, see Est et rolesesores attached.
01 ff cheded.see Nst of sietes attached.

_
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HUMAti ENGiffEEHit1G AtlD RELATED CRITERIA AND GUIDES

Reference: 10 Code of Federal Regulations, Januar y 1,1979

-.

ype of Catlerton Esetiest I(nown Other NotesN"mb'' or Guide lenguage of Critetton or Culde
Pubilcation Date (1J Reterence (7) (3)

C FR-IC-8 biserannentation and Paragraph 30.% "Tectwiical Specificat6ons,"page 325.
U*"' D"" l963 60

Operatw/ System Inte- (ii)(A) Limiting safety system settings for nuclear reartors are settings
for automatic protective devices related to those variables harmigE'' "# "" "

'' significant safety functions. Where a limiting safety system setting is )
specified los a variable on which a safety livnit has been placed, tie

;te
setting shall be so chosen that automatic protective action will correct
the abnormal situation before a safety limit is exceeded. If dwing
operation, the automade safety system does rwt function as regaired,
the licensee shall take approgwiate action, which may include shutteng
down tte reactor.

CFR-IC-2 Instrisnentation and Paragraph 30.% " Technical Spet.ifications,"page 326. 1968 60

/5ys (2) UniHWg condHions tw opnaHon. Gnuing c enu, Her,al cap-H, o, r,oneeks im,,,,,,,, c,, t e n,,,, te .,c, aH -e t,e io.est men.rme leveis of
'9ul ment re9 red for safe operation of the facility. When a limiting ;P dOpnaw Procch

Crunion condition for operation of a rusclear reactor is not met, the licensee
shall slust down tie reactor or follow any remedial action permitted by
the technical specification tantil the condition can be met.

C FR-IC-3 Instrumentation arwt Paragraph 50.% " Technical Specifications,"page 326. 1%3 60""*I ""
(1) Surveillance requirements. Surweallance re9 rements are regure-d',,'"g ments relating to test, cahbration, or inspection to assure that it.e

"*

necessary gaality of systems and components is anaintained, that
facility operation will be within the safety limits, aruf that the limiting
conditions of operation will be met.

CFR-IC-4 instrtsnentatam and Paragraph 30.%a "Tecimical Specifications on Ellfuents itoen Nisticar t978 17Control Criterion Power Reactors," page 127.
,'g',"; It is expected that in using tids opnational flexibility uruler asunual

'"'

tperating condations, the licensee will esert his best efforts in keep
levels of radsoactive rudterial in elfluents as low as prartarable.

NOTES:(t) t967 or more recent.
___ - --

(7) et checked, see last of retetences attached.
(3)Il checked, see list of notes stisched

_ _ _ . _ . _
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HUMAN ENGINEERING AND REl ATED CRITERIA AND GUIDES

Refesence: 10 Code of Federal Rggulangus,Januals i t979r

' *" ' "
Lenguage of Csiterion or Guide Publication Date (tJ Reference (2) (33Nurnber or G e

CFR-IC-5 Instrienentation arul Paragraph 30.44 " standards for Combustible Gas Control system in 1979
Control Criterion Light Water Cooled Power Reactors," page 130.

(b) Each bothng or pressurized bght-water riuclear power reactor
fueled with ouide pellets within cylindrical zircaloy cladding shall be
provided with the capability for (1)tneausing the hydrogen concen-
tration in the contamunent, (2) ensdring a mixed atmosphere in the
containment, and (3) controlling combustible gas concentrat6ans in tie
containanent following a postulated LOCA.

CF R-IC-6 Instrumentation and Paragraph 30.54 " Conditions of Licenses," page 315. 1%7 39
" ' ' ''' I " (j) Apparatus and mechanisms other than cositrols, the operation of
g ,'[g, which may af fect the reactivity or power level of a reactor shall be
* " "'

Policy Planning asul manipulated only with the knowledge and consent of an operator or
sensrw operator licensed mrsuant to Part 33 of this chapter present atIManagement Criterion- the controls.

C F R-IC-7 Instrianentation and Appendis A, " General I esign Criteria for Pau-lear Power 14 ant s," 1967 61
Control Criterien ll. Protection by Multiple Fission Prockxt Barriers,page 311.

D *'*' "'*"' Csiterion to - fleactor design. The reactor core and associated
coolant, control, and protection systems shall be designed with appro-
priate margin to assure stent specified acceptable fuel design limits are
not exceeded during any condition of normal operation, uw'luding the
ef fects of amicipated operational occurrences.

CFR-IC-3 instrumentation aruf Appendis A. "Generat Design Criteria for Nuclear Power Plants," 1967 61
Control Criterion 11. Protectvon by Multiple f:isuon Proesct Barrlers, page 353.

* '
; k Criteri n 12 - 5.ippress on I react r p *er scillati ns. The reactor

core and assadated coolant, control, arut protective systems shall be
designed to assine that power ou-illations whit h can reside in rorwfitions
exceedmg specified arreptable fuel design junits are not pomble or can
be reliably and readily detected arwl suppressed.

NOTFS:(t) tser or more recent.
(2)la checked, see list of references attached.
(3)Il checked, see list of notes attached.
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HUMAN ENGINEERING AND RELATED CRITERIA AND GUIDES

neie,ence: to code of re<tr,a it,.f mimmt no.iary A.is2ai

-

|

Emellest 1(nown Other HolesNumber or Gu e Longuage of Centeilon as Guide
Publication Date (ti Reference (2) (31

CFR lC-9 bistrumentation and Appendia A, *Gewal Design Criteria for Nuclear Power Plants," 1967 48Control Criterion 11. Protection by Multiple I"ission Product Barriers, page 353.

Criterion il- 'Instnenentation arw! control. Instrumentation shall be
provided to enoraitor variables and syuems over their anticipated ranges .

for normal operation, for anticipated operaticeial occurrences, and for
accident conditions as approprlate to awwe adequate safety, including
those variables and systems that can allect the lassiori process, the
interity of the reactor cose, the reactor coolant pressure boimdary,
and tfw contatronent and its associated systems. Appropriate controls
shall be provided to maintain these variables and systems within
psescribed operating ranges.

CFR-IC-10 instrurnentation and Appendis A, %eneral Design Criteria for Nuclear Power Plants," 1967 68Contsof Criterion ll. Protection by Multiple Fission Product Barriers, page 113.
Criterion 15 ~ Reactor rectant system design. The reactor coolant
system and associated auxiliary, control, and protection systems shall
be designed witti sufficient margin to assure that the design conditions
of the reactor coolant pressure imundary are not exceeded during any
condition of normal operation, includeg anticipated operational occur-
rences.

Cf'R-tC-ll instrumentatiore and Amendia A %eneral Design Criteria for Nuclear Power Plants," 1967 HControl Criterion 11. Protection by Multiple fission Prodect Barriers, page 354.Control Room Envi' '"
snent erion Criterion 19 - Control roorn. A control room shnit be provided from

which actions can he taken to operate the nuclear power unit safely*', '
,, inder normal conditions and to maintain it ici a safe cotidition seder

Operator /5ystem lnte- accident conetM, Muding tos - m lant accidents. Adequate
gration Criterion radiation protection shall be provided to peronit access and occupancy

ofOperator Support Equip- coner (r mn under accident cWons withmst persmmet receiv-
rpent Criterion ing radiati n exposuses in excess of 5 rem shole body, or its ecravalent

to any par t of the Imdy, for tie dwation of the accident.

Equipment at appropriate locations outside the control room shall be
provided (t) with a desigre capaintity for prosnpt hot slotdown of the
reactor, includmg necessary instrienentation and controls to maintain
flee emit in a safe corwfeteon daring tot sinstdown, and (2) with a potenttal

.

capability for subsequent cold sintdown et the reactor sfwough the asse1 of suitable proceshwes.
1

.

I
Niss ES:(t) 1967 or spose recent.

(2)lf checked.see ilst of salesences attached.
("Illi checned. see list of notes attached.

- __
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HUMAN ENGINEERING AND HELATED CRITERIA AND GUIDES

Heference: .10 Code of FederdFcaulathe hurx11329

Type of Criterion Esselest 1(nown Other . NotesNumber ,, cuade Language of criterion as Guide
Publication Date (11 Reference m (3)

Cf'R-IC-12 8..strinnentation arus Append.: A, " General Design Criteria for 14uclear Power Plants," 1967 61Control Criterion 111. Protection and Reactivity Control Systems, page 315.
Csiterion 24 Separation of protection, and control systems. The
protection system shall be separated from control systems to the estent
that f ailure of any single control system component or channel, or
failure or removal from service of any single protection system
compment or clunnel which is common to the control and protection
systems leaves intact a system satisfying requirements of the pro-
tection system. Intercomection of tie protection and control systems
shall be limited so as to assure that safety is not sign'ficantly ipaired.

CFR-IC-13 Instrasnentation and Agendis A, '' General Design Criteria for f4tm. lear Power Plants," 1979Control Criterion IV. Fluid Systems,page 3%.

Criterion 34 - Resient heat rernoval. A system to remove residual
heat stall be provided. The system safety fisiction shall be to transfer
lession product detay heat and other residual heat from the reactor
core at a rate such that specified acceptable fuel design limits and the
design conditions of the reactnr coolant pressure botsulary are not
exceeded.

Suitable redisulancy in components and features, and suitable intercon-
nections, leak detection, and isolation capabilities shall be provided to
assure that for onsite electric power system operation (asstaning offsite
power is not avallatile) and ics of f site electric power system operation

-(assuming onsite power is not available) the system safety famiction can
be accomplished, asstaning a single failure.

NOt ES: (t) 1967 or moes recent.
M 18 checked, see test of references attached.
(3)Il checked. see test of notes attached
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HUMAff ErlGINEERING Atl0 RELATED CRITElllA AND GUIDES

nese,,nce: _10 Code of reder al p eptatims, ymr y J,19Q __ __ _
- .___ ... - - - _ - - -

_ . - .__. . _ _- - - - - - - - - ~ - - - - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

EarHest 9:nown Ot*iet fectesti.miber l*guage cf C#itedon or Guideoq e Publ6eation Date (1) ItatestaC# (71 83)

CF R-fC-14 instranentatim and Apperdin A, " General f)esign Csites ta for Nistlear Power Plants " 1947 61Control Criterk,n IV. Fuel and Radioactevity Control, page 319.

Criterion 63 - Monitoring fuel and waste storage. Appropriate
systems shall be provided in fuel storage and radmactive waste systems
and associated handling areas (t) to detect conditions that may result in
loss of reMdual heat removal capability and euressive radiation levels
and (2) to initiate appropriate safet) actions.

CF R .lC-l) instrumentatson and Appendin A, " General Design Criteria for Nuclear Power Plants," 1967 64Control Criterion IV. l'uel and Radinactivity Control, page 359

Caiterton 64 - Monitos tng radioactivity releases. Means shall be
provided for monitoring the reactor containment atmosphere, spaces
containing compnnents for recirculation of loss-of-cnolant accident
fluids,ef fluent discharge paths, arwl the plant environs for radioactivity
that may t,e released from normal operations, including anticipated
operafdonal occurrences, and frorn postulated accidents.

Cl'It-lC-16 Instrunentation and Appendia 8, " Quality Assurance Criteria for Nur. lear Power Plants and 1970 62control Criterion ruel Reprocessmg Pfants,"page %2.
Operator Procedure

tn nin XIV.lNSPtiCilON TE51 AND OPER ATING STAltl5t
Mauues slatf W esta5TisTJd to indFrate. Ey

'

the use of
rnar kings sim.h as staerips, tags, labels, routing caris, or other
suitable means, the status of impections aiwi tests performed
upon individual items of the rustlear power plant or fuel
reprof essing plant. Tlese meawres shall provide for tt e
edentification of ircins which have satisfactorily passed
certured insps.<tWs and tests, where necessary to prerturie
inadvertent bypassing of sixh inspections and tests. Meaumes
shall also te estat,hshed for uuticating the operating status of
structures, systems, anal couponents cl the nalear gewer
plant or fuel reptor esdng plant, sinb as by tagging valves and
switries, la prevent inadvertent operation.

. . _ _ . _ . _ . . . _ _ . - - - . - - - - - - - ~ - - - -- - - - - - - - - -

t4Of f S:(1) 1967 ce mo.e recent.
(7)11 therved. sea Hst of seineences allathed
(3118 checned, see ttst cl riotes attacimit
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ilUMAN ENGINEERit1G AND REL ATED CRITEHIA AND GUIDES

He fes enc e: 10 Code of federal Ferplat jons, pnuaryJtDN___
_

- . - - . - - - - - - - - - - - - - -

_ _ .___ _ . _ _ . - - - - - - - - - _

'
' " Earliest Known Other Note s

Number a, cog e Language of Critesion or Guide PutAcation Date (b Def e,ence (2) (3)

C FR-MC- 3 Policy, Planning el Paragraph 50.54 " Conditions of Licenses," page 113. 1967 19

k4anagement Criterion (j) Arparatus and medanisms other than controls, the operation ofinstrunnentation and whkh may af fect tie reactivity av power level of a reactor shall beControl Critenon inanipilated only with the ksowledge arvi consent of an operator nr
*' " d"'' senior operator hcensed pusuant to Part 11 of this chapter present at,

sie controls.

C FR-MC-6 Policy, Planning and l'aragraph 30.56 " Conditions of Lkenses," page 115. t967 39

Management Critetton MM ra as oper a li sd rsuant ta Part 13 of this
chapter stall be present at the controls at all times during afie
operation of tie f acility.

C f'R -M C- 7 Pohcy, Planning and Appendix D, " Quality Assurance Criteria inr Nuclear Power Plants and 1970 62
Management Criterion I nel Reprocessing Plants," page M2.

XVI. CORRECTIVE ACTION
Measures sluit be established to assure that conditions adverse
to quality, such as failures, malfiaw tlans, deficiencies, devi-
ati<ris, detective rnaterial and equipenent, and nont onform-
ances are proenptly identified and corrected. In tie case of
significant cosiditions adverse to giality, the measures shalf
assure stat afe cause of tie condition is determined and
currective action taken to preclude repetition. The identifi-
cation of the significant ctuxfition adverse to (;uality, the
cause of the d ondition, tim: corrective action taken shall be
dxtunented and seported to appropriate fevels of manage-
men t .

,,, , _ _ . . - - - - - ~ " ~ ~ ' ~ ~ " ~ ~ - ~ ~ ~ ~

NOf[S: (l) IS6F or anose recent.
(2)lf checked, see list of esforences attached
(3) ti checkel see list of natos attachud.



HUMAN ENGINEERING AND REl.ATED CRITEnlA AND GUIDES

10 Code of f ederal Regulatiesis, Jarmus y 1,1979g,

Type of Celterton Eerflest Known Other Notes
Numbe' or Guide tonguage of Criterion or Guide Publ6callon Date [1) Rate #ence pl (3)

,

i

|

Crit-liC-l Iluman Factors Test Apperwds A, * General Design Criteria for Nuclear power I'lant s," 1967 4
and Evahution IV. rhrii Systerns, page 1%.

" " "
Criteston 31 - Testing of emergency (cre rochng system. Tlie emer-

,

gency cree coolmg system shall te designed to permit approgwiate i

perionic pressere and functional testing to assure (1) the structiwal and j
leaktight integrity of its components, (2)the operatulity and perform- )
ante of the active comporents of tte system, and (1) Se operability of
the system as a whole and, smuler cosw$6tions as close to design as

| practical, the performance of tie fuit operational seqirnce ttut twin 65
{ the system into operation,6ncluding operation of applicable portions of

the protection system, tte transfer between normal and emergency
power sources, and the operation of the associated cooling water
systeir6.

I

|

CFR-itC-2 fiuman factors Test Appendis A, " General Design Criteria for Hurlear Power Plan t s," 1967 61
and livahution IV. Fluid Systems, page 3%.
UN''I " Criterion 40 - Testing of contairwnent feat removal system. The

contairwnent heat removal system shall be designed to permit appropri-
ate period pressure and functional testing to assene (1) the structural
and leaktight integrity of its components, (2) the operability aruf
performance of the active components of the systern, and (3) the
operability of the system as a whole, acut suwler conditions as close to
the design as practical the performance of the fidl operation sequence
Itut twings the system into operation, including operation of applicable
portions of the protection system, the transler between ruwmal and

{emergency power sources, and Live operation of the associated cooling
|water system.
,

i

|

!

NOIES:(tl t967 os moes recent.
12100 checked. see ilst of references attached.
D) tt checked. see Itst of notes attached.

,

_____.
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HUMAN ENGINEERING AND RELATED CRITERIA AND GUIDES

Refesence: 10 Code of l'ederal Regulations. January 1.1979

Type of Csitesion Earliesi Known Other NotesNumb'' or Guide t enguage of Cellerion or Guide
Publication Date (1) Reference (2) (3)

CFR-IIC-3 thanan Factors Test Appendu p, %eretal Design Criteria for Nuclear Power Plants," 1967 61and Evaluation IV. Fluid 5ystemt, page 357.
'''

Criterion 43 - Testing of containtnent atmospeere clearug systerns.
The rantaerunent atmosphere cleanup systems shall be designed to

F1) tie structural and leaktightmit appropriate periodac pressure and functional testmg to assureintegrity of its components, (2) the
operatulity asul performarre of tie active components of the systems
such as fans, filters, dampers, pumps, and valves, and (3) the operability
of the systems as a whole and, under conditions as close to design as
practical, tie performance of time full operational sequence that teings
the systems into operation, including operation of applicable porsicu of
the protection systern, tie transfer between normal and emergestv
power sources, and tie operation of associated systems.

o
NOTES:(1) 5967 or sesoes secent.

~
a

(2)lf checked, see list of soferences attached.
(3)11 checked, see list of wtes attached.

.
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HUMAN ENGitJEERit1G AND RELATED CRITERIA Af10 GUIDES

nete.cace. .12rak of I c*ral Remuta tsuns.Jaouar r 1. un _ --
---,-_ _

. - - -

Type of Cettesion Ea: Hest known Ohs %s
Number ,, g,go, t enguage of Criterlose or Guide Pubitcation Date (1) fielevence Q) (3)

Cf R-CC-l Control Roorn Environ- Appe =hs A "Gener al Design Criteria for Nuclear l'ower Plants " 1967 68
ment Crsterson it. Protectioni by Multiple l'isuun Prodsct Barteers, page 3%.

' ' '

Criteriun 19 - Conteel runm. Acmtrol oum shallbe pravidedieom =hnh
,, ,,, g actions care te taken to opera e sie nuclear power unit safely usules
g,,,, p,; normal conditions and to maintawi it in a ufe cmfision is=ler accident

'"dd "dM '# 'C" I*"' "' ' * * D '*'' '*d'* "Operaeor Suppor Erpmp-
F tectmn' k pro to mmit access and occupanry of stement Criterrwi
retrd town amer 'uc t Mths wittet persmewi meivbgOpes atorf$yst eni Inte,

g,, 9 c,,,,, j sadiation exposures in escess of 5 tem stw>te body, or its equivalent to
any past of the body, for the asratwwiof tte accident.

Erysipment at apgwopriate locasiase outside the control room shalt be
provided (1) with a design capabihty tot prompt hot shutdown el the
reactor, including recessary instrianentatim and controls to maansaan
the eseit in a safe curwhtion dineng im>t stoute>wn, and (2) with a potential
capability for suine<rsent cold simat<k>wn of the reactor ttwough sie use
of sueIable proredures.

.

i

|

|

!

l

|

|
|
j

|
!

t
- --

HOIES:(l) 1967 os anose secent
(2)It checked, see list of retesences attached
Olli checked, see list of notes affactei

._



HUMAt1 ENGliJEERING AND REl ATED CRITERIA A fJD GUIDES

Relevence: 10 Code o_ f I eder al pegula timh januar y.|,_j ?l2._ _ ___.

_ _ _ _ _ _ --

_ . ,
___ _ _ _ _ _ ---

Earliest 1(nown Other NotesNumbes o, c , Language of Celtesion of Guide Publication Date (t) Relevence p) p)

i
CFR-PC.I vperator Procechsre Paragraph 30.36 "icclusical 5gnificatkms," page 125. 1963 60

at w System Inte. (nN Ganhang safety system unangs fw nuclear nactws an senbgslorgration Crhaim autornatec protective devices related to those variables having
Instrinnentatim and Signikant Safety fections. them a limhing safety systern wusng is

Control Criterion SPnateed for a variable on mhich a safety limit has been placed, the
setting shall be so chosen that automatic protective action wall correct
the abnormal situation before a safety hmit is exceeded. If during
operation, the autorriatic safety system does not fisiction as required,
the licensee shall take appropriate action, which may include shutting
dawn the reactor.

C f'R - PC-2 Operator Procedue Paragraph 30.% " Technical Specif acations," page 326. 1968 60O "''
(2) L'imitmg condaeions for operation. Limiting condseims ior oper-' ,' ation are the lowest functional capability or petformance levels of

* '''
,

instrumentation and e<ps pment required for safe operation of the facility. then a limiteng
Control Criterion **"#U"" I" *I*''' "I * ""' I''' "* C '" IS " ' '"'' 'h' I#'"'"

shall shut down tie reactor or follow any resnedial action' permitted by
the technical specificalion until the conditinn can te met.

C FR -PC- 3 Operator Pro (edure Paragraph 50.36 "Tecimical Specifications," page 126. 1968 60N '' "
O) Surveillance requirements. Surveillance requiresnents are rc< pure-* ' *;,', ments relating to test, calibratim, or inspecekm, to assure that the ';

necessar y rysality of systeens and roenpunents as niaintained, that
facility operation will be within the safety limits, and that the limiting
conditions of operation will he met.

CI'R - PC-4 Operator Procedure Paragraph 50.36a "Tecteucal Specifications on Effluents from Nuclear g973 57Criterion Power Reactors," page 127.
Instrtanentatim and

Control Criterim it is espected that in using this operational flexibility invier immswal
operating conditions, the Iscensee will cuert his best ef forts en keep
levels of radsoactive materlal in elfluents as low as gwartacable.

NOTES:(1) 1967 or neoes recent.,,
_ __ _ . . _ _ _ _ . _ . _ . _ . - _ - - - _ _ -- ---

p)lt checked. see ilst of retceences attached
p)It checked. See 1851 of notes attached.
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.

NUMAN ENGINEERING AND REl.ATED CRITERfA AND GUIDES

nete,ence. 10 Code or rederal acgul_ationsyariuary I,1979
.

-~

Esellest Known Othe 840tesNumber e, c . Languageof CsilevlonorGuld* Puteltcation Date (t) Retesence (2) (M

CFR.PC-3 operator Procedure Paragraph 50.54 * Conditions of Licenses,"page in. 3967 39
g gg (p Apparatus and mechantuns other thari controls, Ltw operation of
c,,g gg,,,5, which may affect the reactivity or power level of a reactor shall be

pg pg,,,5,g g manipulated only with the kantedge and consent of an operator or
Manag-ment Criteriori senaw operstw (icen perse to Part 11 of this chapter present at

the controls.

CFR-PC4 0perator Procedure Appendia A. " General Design Criteria for Hurlear Power Plants," l967 'ICriterion it. Protection by Multiple fission Product Barriers, page ML
'"'[, [ Critesim 10 - Reactor design. The reactor core arut associated

coolant, control, and protection systems sh44 % designed with appro-
priate margin to assure that specilled acceptai'* Juel design timits are
not esceeded esing any condition of normal operation, including the
effects of anticipated operational occurrences.

CFR.FC-7 1perator Proredure Appendia A. "Cencrat Design Criteria for Nuclear Power Plants," 1967 61Criterion it. Protectim by Multiple fission Proesct 1%arriers, page )$L" '
Criterlon 82 - Suppression el reactor power osc6llations. The reactor
core and associated coolant, control, and protective systems shall be
designed to assure that power oscillations which can result in coeuditions
erceedang specified acceptable fuel design hmits are not possible or can
be reliably and readsly detected and suppeessed.

LTR-PC-8 iperator Proce4we Appendit A " General Design Criteria for Nuclear Power Plants," 1967 61Criterion if, Protection by Multiple Fission Product Itairiers, page 334," ' ' ' " '
g' ", Criterion 49 - Cetrol room. A control room shaft be provided troen1 ,

!
-ontrol Room Environ- whh actions can k taken to operate Hic nuclear power mit saMy

p, imuler normal conditions and to enaintain it in a safe coautitiori iswter,',, ' g.
, accident conditions, including loss-of-coolant accidents. Adeviate,

ment Criterion radiata n prntection shall be provided to permit access awl occup.uscy
iperator/ System Inte- of the control room under accident cormlitions without persnevel receis-
g,g gg ing radiation esposures in excess of 5 reen whole tedy, or its e9eicalent

to any part of the body, for the dnation of the accident.

E sipment at appogniate locations outside the control room stall be9
provided (t) with a design capabihty for prompt hot slutduwn of the
reactor, includmg siere ssary instrssnentation and rentrols to rnaintain
etw mit in a safe condition dring Imt slutd>wn, and(2)with a potential
capability for suine9ent rold stmtdown of the reactor etwough the one

_
of suitahk procedues.

NOTES:(18 696F os poore recent.
_ _ _ _ -. -- - - -

12188 chected. see list of reresen:ss attactwo
th 11 chected, see Itst of notes ait.wherd

-



_ _ _ _ - - _ _ _ - - _ - -

HUMAt1 EtJGitJEERitJG AND RELATED CRITERIA AtJD GUIDES

Rele, enc e: _la_ Code 54 frsieralReggiatLorpJanuary.l 1222

_ _ _ . _ - -

Type of c,ite,lon E*'H'S' kma O'h*' Notes
Number or Guf fe 1enguage of Cellerion os Guide Publication Date (t) Refesence m (3)

C FR-PC-9 Operator Procedure Appendin li, N)uality Assurance Criteria for Nuclear Power Plants and 1970 62Criterion Fuel Reprocessing Plants," page 162.

'[,' XIV. INSPECTION, TEE AND Ol'ERATING STATel5
*
, ,,

Measures .shall be established to Eicate, by the use of
markings such as stamps, tags, labels, souting cards, or other
suitable sneans, the status of inspections and tests perforened
upon irwfividual items of slie nuclear power plant or fuel
reprocessing plant. These measures sha:1 provide for the
identification of items which have satisf actor sly passed regsir-

.
ed inspections and tests, where necessary to prechsde ira.
advertent bypassing of such inspections and tests. Measures
shall also be established for indicating the operating status of
structures, systems, aswf components of the ruxlear power
plant or fuel ecproressing plant, such as by tagging valves and
switches, to prevent inadvertent operation.

.

_ ,{

NOIES:(t) 196y os mose secent.
.__ _ . _ _ _ _ _ _ _ _ _ _ _ _ . - - - - -

A ti checked, see list of se,eeences attached
(3)If checked, see list of notes attachod

.



HUMAN ENGINEERING AND RELATED CRITERIA AND GUIDES

h iesence: 10 Code of Federat Regulations, January 11979

..

- _ - - - _ -

type of Criterion Eminest Itnown Other Notes
Numb *' oe Guide t anguage of Cdteston a gum * PublicaHon Date 111 heerence m On

CFR.EC-f Operator %pport Egaip- Appervlia A " General Design Critesia for t4oricar Power Plants," 19 9 68ment Criterion 11. Protection by Multiple fission Produra har,riers, page 1%.
*'" #" *

Criterion 19 - Control soom. A control roosn shall be provided from,,
{

bstr uimta tm'W which acekwns can be taken to operate the nuclear power mit safely
c ,,,g g g,,,g under twwmal casulitians and to maintain it in a safe corwlition under

acht cMt s, ing lossef-coolant accidents. AdegnateOperator / System lnte-
radiath wotection stall k provided to parnit access and xcupancytgration Criterion

Control Room Environ- of the control room under act 6 dent coawtitions without personnel receiv-
ment Criterion ing radiation exposures in excess of 1 rem wivate tedy, or its egaivalent

to any part of the body, for the duration of the accident.

E spment at appropriate locations outshie the control room shall be9
provkied (1) with a design capability for prompt hot shutdown of the
reactor, lexiuifing necessary instrumentation and controls to maintain
the unit in a safe condition (bring tot slmtdown, and(2) with a gmtential
capability for subsetsent cold shutdown of tie reactor llwaugh tte use
of suitable procediwes.

NOTES:(t) 8967 or snore recent.
- -

Q)lt checked, see 4tst of rolesences attached.
OlH checked. see list of notes attached.

__
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HUMAN ENGINEERING AND RELATED CRITERIA AND GUIDF's

fieference: 10 Code of Federal Regulations, January 1,1979

Type of Cruede Esellesl Knowre Other NotesHumber or Guide Language of Csiterion er Guide ggg g gg g

CFR-OC- 1 Operator /5ystem Inte- Paragraph 50.M " Technical 5pecifications," page 325. 1963 60
E'*U " O I''

(iiXA) Limiting safety system settings for nuclear reactors are settings' ' ' ' * " " ' ' * * *
" 'I''''" for automatic protective devices related to those variables having

significant safety functions. Where a limiting safety system setting is
* "g specified for a variable on which a safety limit has been placed, the

#' "*
,

setting shall be so rtinsen that automatic protective action will correct
the atmormal situation before a safety limit is exceeded. If during
operation, the automatic safety systern does not function as required,
the licensee shall take appropriate actim, which may include shutting
down the reactor.

CFR-OC-2 Operator / System Inte- Paragraph 50.% "Tectonical Specifications," page 326. 1968 60

g,E,',' I "g
I

(2) Limiting conditions for operation. Limiting conditions for oper.
# * ''' 'h' I ***' I""C'I "*I C*P*IEII'Y *' P''I '**"C' I*'''' "IControl Criterion

Operator Procedure e9uipment required for sale operation of the facility. When a limiting
Criterim condition for operation of a susclear reactor is not met, the licensee

shall sinst down the reactor or follow any remedial action permitted by
the technical specification until the condition can be snet.

CFR-OC-3 Operator /5ystem lnte- Apperulis A "Cereral Design Criteria for Nuclear Power Plants," 1967 60gration Criterion 11. Prutection by Multiple Fission Prodwa fiarriers, page 114.
'*I" ' ' " '
;,, ; Criterion 19 - Control voorn. A control room slull be provided from

instruinentatum and which actions can be taken to operate the rusc. lear power seiit safely
under normal coseditions arut to maintain it in a safe coeulition under
accident conditions, including loss-of-coolant accidents. Adequate,, , ,gp,

ment Criterion radiati n protection shall be provided to perrnit access and occupancy
fa cmtr i r m as accwns can s w thout personnel receiv-Control Roosn [nviron-

ment Criterion ing radhan exposures in excess of S tem alMe body, w sts equivalent
to any part of the body, for the dwation of the accident.

Equipment at appropriate locations outssde the control roosn shall be
provided (1) with a design capability for prompt hot slustdown of the
reactor, incliuling necessary insteinnentation ami controls to maintain
the assit in a safe corufstion dring hot sissidown, asuf (2) with a potential
capability Ow suhwquent cold sissidown of the reactor etwough the esse
of suitable procedwes.

NOTES:(I) 1947 or mose recent.
(7158 checked, see list of soferences attached
(3) el checked. see fest of notes attached

t
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Relevenc e. 18.5. NIic Saf ety Gtddes

- - . . _ _ _ . _

__ ___ -_ -__. _- -

Type of Celterion Esellesi Known Other Notes
Numbe' or Guide Language of Celteston or Guide Publication Date (tj Ref erence (7) (3)

5G 22.lG- t instruinentatim and SG 22 l'eviorfic Testang of Protectasi Systein Ac tuation I isr tims, 1912

Cnntrol Guede 2/17/12, page 2.-

b. Each bypass cmdation stadd be individually and automatically
indicated to the reactor operator in the main control tonen.

.-

- -
-- . - - -

NOIE S:(1) 1961 or nioso receest.
(7)Il checked, see Itst of soferences attached

(3)Il checked, see lht of notes attactims

i
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HUMAN ENGINEERING AND RELATED CmTERIA AND GUIDES
I

( Reference: _ILS. NRC Heentatorgff1!Logg

\
i

f
{ Es<tlest etnown Othee HotesNumber
\ or o e tanguageof CetteelonorGuide

Publ6 cation Date (1) Reference 91 0)
I

{ RGl.6%.ltG-l Human Factors Test RG 1.63 bitial Test Programs for Water-Cooled Nuclear Power 1973) and Evahaataan Guide f%nts, Revision 2, August 1978, page 4.1

|

) Plant operating and emergency pros edines should, to tte entent psacti-
! cal, be developed, trial. tested, and corrected d6ning the initial test
\ progran. prior to fuelloading to estatdish their aderriacy.

( RGl.68-flG-2 thanan ractors Test RG l.63 initial Test Programs for Water-Cnoled Nuclear Power
1978

'

arid Evaluation Gua* Plants, Revision 2, Augssst 8975, page 11.

1 Instrwnentation and Control Systems;

The nornenclature appised to mstrimnentation amt control systems
var 6es widely with different plant designst however, the primary
functions are simitar for all reactors. The principal tisections of
instrianentation and control systems are to (1) control the e ormal
operation of the facility within design limits. O) provide infor-
marion and alarms in the contro( coom to monitor the operation
and status of the facility and to permit corsective actions to be
taken for et(-normal plant comfitions,0) establish that the facility
is operatmg within design and Ikense limits, (4) pesmit er sypura
the correct operation of engineered safety features, and O) moni-
tor and record important parameters during ard following postu-
lated accidents.

in the design of ruwlear power plants, postulated accident asstanp-
tions are of ten esplicitly or implicitly howwled by the design of
control and instruinentation systems (e.g., pressimiter level or
feedwater flow control). kg six h cases,operatson of the instrumen-
tatkm and controls over sie design operating range shotdd be
pevforsned, and the effects of limiting matfsextions or faihnes
stuustd be simulated to demonstrate the adc<paacy of design and
installation aruf the validity of accident analysis assuspptions,
Tests sfiould be condtscted,
arwf electrical irxtependerve.,as appropriate, to verify redisutanry

_ -..

HOTESt (111967 oe moes recent.
. - - _ - - -

(28 et checked. see list ol retceences aft.iched
(3)ll checked, see ilst of notes altJChod.

_ _
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HUMAt1 EtJGitJEERitJG AtJD REl_ATED CRITERIA AtJD GUIDES

Retnence: MERC Reggiatory.Guedet _ _ _ _ _

Eastiest known Othes Notes
Number G Language of Cetteeson os Guide Publication Date (t) Reference 91 (31

R G l.68.IIG-3 fluman factors Test RG l.68 initial Test Prograrns for Water-Cooled Nuclear Power 1978and Evaluation Guide Plants, Revision 2, August 1978, page 12.

k. Radiation Protection Systems
Appropriate tests should be conducted to demonstrate the proper
operation of the followsng types of systems and compments used to
anonitor or measure radiation levels, to provide for personnel
protection, or to control or limit the release of radsoactivesye

RG l.68-ilG-4 11uman Factors Test RG 1.68 kdtlal Test IVograms for Water-Cooled Nuclear Power 1978and Evatuation Guide Plants, Revision 2 Aisgust 1978, page 12.
1. Radioactive Waste ttandling and Storage syste ns

hMopriate tests should De conducted to demonstrate the func.
tional operability and design flow rates of systems and components
used to process, store, and release or control the release of*
radioactive liquid, gaseous, and sohd wastes. Testing should
demonstrate, to the entent practical, that the pumps, tanks,
controls, valves, asuf other equipment, including automatic isola-
Ison and protective features and instrumentation and alarms, will
operate and Itax:iosi in accordance eith design.

RGl.68-ifG-1 tluman factors Test RG l.68 initial Test Programs for Water-Cooled Nuclear Power 1978
and Evaluation Guide Plants, Revision 2, Ategust 1978, page 14.

The control rod or poison removal sequence should be accomplished
using detailed procedures approved by persoswiel or groups designated by
the licensee. For reactors that will achieve initial criticality by baron
ddution, control rods should be wethitraen before dalutlose begins. ihe
control rod insertinn imits define <f in the secaviical specifications
should be observed asut comphed =sth.

R G l.68-ilG-6 lianan Factors Test RG 1.68 Initsal fest Programs for W ates -Couled Ntalcar Power 1978anut Evaluation Guide Plants. Revision 2, August 1978, page 15.
d. fietermination that adequiate overlap of source- and intermediate-
range seutron instrianentation exists and verificatim that proper
operations el associated protective functions and alarms provute for
plant protection en the low-power range 6f not preveously performedl.

NOTES:It) 1967 es more recent.*
(21 ff chected, see list of references attached
(31It checked, see list of notes attached.

<
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HUMAN ENGINEERING AND RELATED CRITERIA AND GUIDES

Retesence- t AS. NRQteggl4}ory figjkg

. -~

' ' ' Eastiest Kno.n Othes 140tesNumbe' or Cu e t onguage of Celtesion os Guide
Pubitc ation Date (1) Retenence A (3)

RGl.13-ifG-I ffurnant factors Test RG t.11 Appikatim of etw 5engle-faihue Criterion to 14uclear Po+ct 1971arwf Evaluation Guide Plant Protection Systerns,3.sw 1971,page 4

"De detectabihty of a sangte'faihwe is pedicated on tie assuenpaion
that the test results in the pesence et a laiture are different isorn tt e
results that would be obta6ned it no ladute is present. Times, incoswlo-
sive testing procedares sucts as " continuity ctecks" of relay cucuit coils
in lieu of relay operations steuld not be considered as ade<piate bases to

,

classify as detectabic all potential fattures wikh could negate the
ivnctional capatulity of the tested devke."

R G l.79-ItG-( 1hanan factors test RG t.70 Standard Farinat and Content et safety Analysis Repwls fur 1972 Mand Evaluatson Guide f4uclear Power Plants LWR Editaan. Revision i, November 1978
Polky, Plaming and page 9-19.
"'"* 8'""' U"

9.1.2. 3 bispectLn and Testinst Requirements. itw inspection arid# '
testang requirements for sie cornnussication systems should be pro-
vided.

|

_ _ _ _ . -

PtOTES:(tl 1967 ee neone recent
(2)It checked. see IIst of soferences attached
(3)It checked. See elst el notes attached

I _
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llufAAff EtJGifJEEHil1G AtlD HEL ATED CRITEHlA Af1D GUIDES

Reference: id NhG Fegul.s tor y Guyles _. _ _ , _ _ __ _ . .
_ , _

_ -_.-_. _ .__ __ _ _ - - _ _ - _

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

Type of Calte#lon E'asfiese Known Other NotesNumbe' or Guide Longuage of Criterion or Guide
Publication Date (1) Retenence (7) (3)

_

RG l.62-OG-2 Operator /Systena inte. ItG l.62 Manual Initiation of Protective Actions. Octoter 1973, page 1973
gratim Guide 1.

hstrianentat{on and 2. Marusal 6nitiatim of a protec tive acteon at the system level sinutdControl busde
perf orm all actions performed by automatic initiatsun such as starting
aussliary or swptating systems, seswfing signals to appropriate valve.
actuating mectunisms to assure correct valve position, and providing
the required action-seqirncing fesictions and interlocks.

R G I ,62-OG- 3 Operator /5ystem Inte- RG 1.62 Manual Initiation of Protective Actions, October 1973, page 1973
gration Guide 2.

Instrumentat{an amt 3. Manual initiatim of protertive actions stumid depend ori sie oper.Control Guede
ation of a minimian of equipenent.

R G 1.62-OG-4 Operator /5ystem Inte. A G l.62 Mamul initiation of Protective Actions, October 1973, page 1973
gratim Guide 2.

6 Manual anitiation of protective ertinn at the systene level simuld be
so designed that once initiated, it will go to cnrmletion as requered in
Section 4.16 of IEEr 5td 279-1971.

H G l.47-OG- 1 Operator /5ystem Inte- RG 1.47 flypassed and Imperable Status kwtication for Nuclear Power 1973
gratim Guide Plans Safet y Systems, May 1973, page 2.

* " , Dypass irwlication simuld aid the operator,In recognizing the effects on
* ""

,
plant safety of seemingly newelated or insigmficant events. Therefore,
the iraticatenn of bypass conditions should be at the system level,
whether or not it is also at tir component or channel level.

R G l.47-OG-2 Operator / System Inte- RG l.47 flypassed and imperable Status Indication for Nuclear Power 1973
gration Guide Plant Saf ety Systems, May 1973, page 2.

Instrunientat{m and in a given plant design it may be best to group the bypass imticatorsControl Guidr-
ording to the safety systems' dependerw e on a comamn electreca

power supplyg for cuaeaple, forating the hypass iruficators for all
engineered saf ety feature systems that are assigned to one standby.

po*er source secar the bypass indicator fae that sourre. Tice are other
groupings whitf coidd le acceptable. In .m y design, it may be
necestery to uw imle an awhble, as well as visual, alarm to attrac t the
operators attention when the status of the safety system changes.

NO'ES: (1) 1967 or move recent.
_._____. . . - . - _ _ . . . _ _ - - . - - . - . - - - - - - .-

(7)It checked sen itst of soferences attached
(3) ff checked. see list of notes estached

. .
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llUMAf1 ENGINEERifJG AtlD ret ATED CRl1ERIA AtlD GUIDES

Refeeence: R$, Ul(C Begulatm y Gudes

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

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

_ . _ _ _ . _ _ _ . _ _ __ .___ _ _.__._ .___ __ _ ___.. _._._.___ _._ _ _ _ _

Type of Cstlerson Earliest Known Other Notes
Lenguage of Criterion os Guide Publication Date (1J Relevence 9) p)Numbe' or Guide

It G l.18.OG- 1 Operator /5ystem lnte. RG l.78 Assurnptims ter Evaluating the llatatatulity of a Nur-Icar 1974
.

gratim Guide Power Plant Control Ruoan Dining A Postulated liarardnus Ctemscal
Release, June 1970, page S.

Each operator shradd be taugtit to distingmsh the smells of hazardcas
diemicals peculiar to tie area. Instres'tson stould incimie a periodsc
ref restier course. Practa e drslls sipuid be coenkscled to ensure that
personnel can <km breathing agparatus within Iwo minutes.

It G l.70-OG- I operator /5ystem inte- R G l.70 5tmulard Format amt Content of Safety Analysss Repewis for 1972 M,

gration Guade Nuricar Power Plants, LWR Edition, Itevision 3, November 1978, page
instrumentation and 9-9.
Cett iGmh 9.4.1.1 Dessan fuses. The design bases for the air treatment system

I'bl*CY. Plasmang and R rol its ns 4 rely res W
*E*" ,"

emergency switchgear rooms) ronsidered to be part of the control areas
Control Baum Environ- si k Me n W( fadM

'"*"' *# regaireinents tw the manual or autcmatic actuation of system com-
ponents or isola tim dampers, ambiant temperature and tannidit y
regarements, criteria f or plant operate coenfest and safety, reepare-
ments for radiation proteclim and munitwing of abnormal radiation
levels and otter airixwne contaminants, arwl envirorwnental design
reqisirements.

_ - - ~.. --- . _ _ _ . . _ -

NOIE S. (t) 1967 oe more sec ent.
12) Si checked, see list of refoeences attr ched
Q)18 cleecked. see !!st of notes attaclwd
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HUMAN ENGINJERING AND RELATED CHITERIA AND GUIDES

M. fjRQFfgybtory fMs _ _ _ _ _ _ _ _ .lReference:

' ' Esellest Known Ohr Notes
Number or Guide L anguage of Critesion or Guide Putstication Date (I) Reference (2) (3)

R G I.97-IC-1 instrianentation and RG 1.97 Instrumenta tion for Light-Water-Cooled Nuclear Power 1975 O
Control Criterion Plants to Assess Plant Conditi<w.s Dur6ng and followsng an Acredent,

Revision I, August 1977, page 4.

11. The instrianentation sliould be designed to fa-ilitate the recog-
nition, location, replarernent, sepair, or adpustment of malfunctioning
components or modules.

R C I'.139-IC- 1 anstrumentation and RG 1.139 Guidance for Residual lleat Removal, my 1978, page 1. 1978
"" ' a. The design should be sixh that the reactor can be taken trorn

normal operating conditions to cold shutdown using only safety-grade
systems that satisiy General Design Criteria 1 through S.

_ ._ -

NOIES:(Il 1967 os mose secent.
j (2)11 checked, see list of seterences attxhed
| (3)Il chec6ed, see 1858 of notes attached
1
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HUMAt1 EtJGINEEFilNG AND RELATED CRITEIllA Af10 GUIDES

* Refeeence: 11.5. NRC Regulatory Guides
.

*
1

Type of Csiterion Earliest 8(nown Other NotesNurnber orGum t enguage of Cstlerion os Guide Publication Date (II Refeeence G) DB

R G l.108-lG-1 Instrinnentatkm and RG 1.101 Emergency Planning for Nuclear Power Plants. Revision 1 1977Control Guide March 1977, page 7.
I' '""E""
'"* E'*# In particular, action levels (based on readings froin a runnber of sensors

including the pressure in contairunent, the response of the ECC5 etc.)
for natsfication of of f site agesuries should be described.

RG l.97.lG. I Instrumentation and RG l.97 Instrumentations for Light. Water-Cmded Nuclear Power 1973 61 *Control Guide Plants to Assess Plant Conditions During and Following an Accident.
Revision 1. August 1977, page 2.
1. For sine postulated accidents listed in Chapter 13 of Regulatory

Guide 1.70 (Ref. 2), the applicant should perform detailed safety
analyses necessary to determine the parameters to be measured
and tfe instrinnent ranges, responses, accuracies, and length of
time required to provide tie operator with afse information neces-
sary to

a. Assist in determining the nature of an accident.
b. Determine whether time reactor trip and. engineered-safety ,

feature systeses are functioning properly.
c. Deterrnine wfetter the plant is responding properly to the

safety measures in operatlon. *

d. Deterrnine the potential for tweaching tie barriers to radio-
activily release.
Decide on the need to take manual action if an engineerede.
safety feature malfunctions or she plant is not respnndmg
ef fectively to the salety systeins he operation, and

f. Allow for early indication of necessary action to protect the
pubiw armt for an estimate of the magnitude of thr impeewling
strea t.

" NOTE: Item (f) was not 6ncluded in the December 1975 HC 1.97.

*

NOT E S-(t) 1967 os mose secenI.
___ _ __ _ _ _ _ . . . _ . - . _ - - - _ .

(?)Il checked, see list of refesences attachert
(3) 41 checked. See ilst of notes altarhest-

__.
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llUMAt! EtJGitlEEHitJG AtJD RELATED CHITERIA AtlD GUIDES

Refe ence. II.S. NRC Regylat yy Guniesl

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

_ _ _ __

Type of Centev6cn Esseiese Known Othee Notes
Numbe' or Guide Language of Celterion es Gudde Pubtication Date (tj Releeence 93 pl

R G l.62-lG-2 Instruinentation and RC l.62 Masual In6tiation of Protective Actlins, October 1973, page 4973
Control Guide 1.

Operator /Systeen bite.
2. Manial initiation of a protective action at tie system level shouldE'*
perform all actions performed by automatic initiation such as starting
auxiliary or supporting systems, sending signals to appropriate valve.
actuating mechanisms to assure correct valve position, and provMing
the,regared action-negsencing fisictions and interlocks.

RGl.62-lG-3 Instrinnentation and RG l.62 Marwal Initiation of Protective Actions. October 1973, 1973
Controf Guide page 1.

3. The switcties lor manual initiation of protective actions at the
systern level should br located in the control roorn and be easily
accessible to the operator so that action can be taken in an expeditioin
manrer.

R G l.62-IG-4 Instrurnentation and RG l.62 Manual Initiatics of Protective Actions, October 1973, page 1973
Conteof Guide 2.

,, "* "
3. Marmaal initiation of protective actions should & pend on the oper.
ation of a minimum of egaprnent.

RC l.47-lG-1 Instrianentation and RG l.47 Bypassed and Snoperatde Status hidication for Nutlear Power 1973Control Guide Plant Safety Systems, May 197 3, page 2.

* ' " , I''['" Bypass indacatsori should aid afie operator in recognizang the elfects on
**

,; ,;E plant safety of seemingly unrelated or insignificant events. Therefore,
the Wacation of bypass conditions should be at the system level,
whether or not it is also at the coenponent or ctiarmiel level.

R G l.47-lG-2 kistrumentation and RG 1.47 Bypassed and Inoperable Status buhcation for Nurlear Ibwer 1973Control Guide Plant Salesy Systems, May 1973, page 2.

I'[" ''
In a given plant desigra it may be best to group afie bypass iruficators

*
,;E,

according to the safety systesns' dependence on a conunen electric
power supply for example, locating the bypass indacators for all
engineered safety featwe systems tinat are assigned to one staruby
power so.srce near the bypass indicator for that source. There are other
groupmgs whirti could be acceptable. In any design, it snay be
necessary to include an audible, as well as visual, alarm to attract the
operator's attention when the status of the salglyJylleretshartgts-

NOIES:It) 1967 or neces escent
(2) et checked, see sist of esfesences attached.
93 it checked. see list of notes attached.

___



HUMAf(ENGINEERif4G AND RELATED CRITEHlA AND GUIDES

Refetence: .idNRC.Regulawy r m:A.

-

, , ' ianguage of Csiteelon or Guide Publicatlan Date (tJ flete,ence Q) (38

' ' " " Es Hest known Ottsee Notes
Number O e

RGl.47.lG ) instramnentation and RG l.47 Bypassed and bioperaNe status bidications for Nuclear Power 1971Controf Guede Plant Safety, May 1971,page 2.

l. Administrative procedures should be supplemented by a system that
autoenatically tradicates at the system level the bypass or debberately
trasted inoperabsfity of the potect6an system and the systems actuated
or controlled by the protection system.

RGl.47-lG-4 instrumenta tson and RG l.47 Bypassed and inoperable Status indscations for Nutlear Power 1973Control Guide Plant 5atety systems May 1973,page 2.
1. Automatic indication in accordance with C.I. and C.2, above should
be provided in sfe conteof room for each bypass or debberately irdaced
inoperable status thet meets all on the following conditionst

Renders kwperable any redtsidant portion of the protecteoria.
system, systems actuated or controlled by the guotection systene,
and aunihary or supgxwring systems that enust be operable for tive
protection system and the systems it actuates to perform their
safety-related fisictionst
l>. Is espected to occur anose tre9sently than once per year; and

Is especreo to occur wten the affected systein is normanyc.
re9 red to be operable.d

R Gl.47-lG-3 instrumentation and RG l.47 inypassed and hmperable Staters indecations for Nserlear Power 1971Control Guide Plant Safety Systems, May 1971, gute 1.

4 Marmaal capatslity should exist in the control roorn to activate each
system-level indicatar provided in acrordaeere with C.t. above.

RG l.108-lG-8 instrumentatken and RG l. lot Periodsc Testing of thesel Generator linits lJsed as Onsite 1976 63 |Control Guide Electric Power Systems at Nuclear Power Plants, Revision I, August
operator Supgret 1977,page 2.

Egnpment Cuide NA e em Md & pM with me.we W% m
the control roorn as to d.ewt generator unit status, i.e., asider test,
scady-staiwlby, las kout. A incans on commessiratiori s!<mdd also he
provided between diesel geacrator inut testing b= ations aewl the main
cositrol sonen to ens.ue that tle t'peratoss ase cognerant of the status of
ttve suiit aswie=r test.

HO1ES: til 1967 ce more recent
_ _ _ , _ m. __ - - - -- ---~ --

(2)It checked see list of references attached
(3)It checked, seo list of notes attached
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HUMAN ENGINEEFilNG AND RELATED CRITERIA AND GUIDES

.Qh HRXtt gulatory_Guidst.___ __Relevence: t

. .-_

Emellest Itnow , Other Notes
Noniber o L anguage of Cetteeloe os Guld* Publication Date its Reference A 131

.

R G l.4 3-lG.1 Instrusnentation and RG 1.43 Reactor Coolant Pressure Iknandary Leakage Iktec tion 191)Control Guide Systems, May 197 3, page 4.
#'''[ 7. Indicators and alarms for each leakage detect 6on system should be

provided in the main control room. Procedines for converting various
indications to a cornman leakage equivalent slasid te available to the
operators. Tie calibration of the indicators should accessit for sweded
independent variables.

R G l.139-IG.1 Instrunnentation and RG 1.8 39 Guidance for Resional Heat Ren. oval, May 1975, page 2. 1978Control Guide
tJnder these circumstances Isafe shutdown earttwyme), a plant safe
shutdown Gncluding cooldown! within a reasonable time reqisites
systerns designed to safety grade standards and operable from the
conerof room.

RGl.139-lG-2 Instrumentation and RG l.139 Guidance for Residual lleat itemoval, May 1978, page 4. 1978""' "
Isolation of the suction side of the RilR system should te pov6deda.

by at least two power-operated valves in series, with valve positions
indicated in the control room." Alarens in the control room should be
provided to alert the operator il either valve is open olen the RCS
pressure esceeds the RifR system design pressene.

R G l.139-lG. 3 Instrumentation and HG 1.8 39 Guidance ior Residual pleat Removal, May 1973, page 4. 1978Control Guide
bulependent diverse potective meastwes should be povided to close
any open valve in the event of an increase en the RC5 pressene above

.

|tfee IlllR systeen design pessure.
|
|

- - .

NOIES:lli 1967 or moes recent.
A 18 checked. see list of relevences attached
(3)18 checked, see Hst of notes attached

.
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Reteeence: .LLL NRCitegulatory Guides-

. _ _

Es. Hest known Other Notes
., o,

''I "
tonguage elCelterion as Guld* Putdicatloen page (13 fiele ence (?) (3)Numtper

RGl.12 lG-1 instrumentation and RG l.l2 histrwnentation for Esattwpakes, Revision I, April 1974, 1974
Control Guide page 1.

Since the zero-period acceleration of the containment fourwtation
design response spectra representing tle OBE may not fully describe
tie seismic event, it is emputtant to have a triasial response-spectrurn
secorder installed at an appropriate location in the basement of the
plant capable of providing immediate signals for remote indicating in
the control room It'any significant portion of the foundation design
response spectra has been esteeded.

RGl.70-lG-1 Instrunentation and RG l.70 Standard Iormat and Content of Salety Analysis Reporis for 1972 M
Control Guide theclear Power Plants, LWR Edition, Revision 3, November 1978,

Policy, Planning and page 4-14.
""*I""#"' 4.4.6 Instrwnentation Requirements

The functional re<pirements for flee instrumentatiors to be
employed en monitoring and measuring stese thermal-hydraulic
parameters important to safety should be discussed. The
requirements los in-core instrumentation to coniltm predicted
power density dastribution and moderator temperature distri-
butions, for example, stundd be included. Details of the
instrienentation design and logic should be discussed in Chap-
ter 7 of the SAR.

|RGl.70-lG-2 Instsunentation and RG l.70 5tandard Forsnat and Content of Salety Analysis Reports for 1978
Control Guide t4uclear Power Plants, LWR Edition, fievision 3, November 1978,

Policy, Planning and page 6-59.
"'I"" " 6.7.4 instrumenIatnon Require nenta

lhe system instrumentation and controls should be described.
Se adecpacy of safety-related latesloths to meet the single-
failure criterion sinndd be dernonstrated.

_ ____ _

ftOt ES:It) 1967 or moes recent.
(2ilf checked. See itsi of refeeences attached.
(3)ti checked. see Inst of notes attached

___
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Referenc e: 1IA NRC. Regulator y Guades
_

T pe of Catterion
Numbee Eastlest Known Other Notes

or Gu6de t enguage of Cetteelon or Guide
Pub 83callon Date 111 Reteeence pl (31

R Gl.70-lG-3 instrumentation and RG l.70 Standard f ormas and Content of Safety Analysis Reports for 1972 MControl Guide Nuclear Power Plants, LWR Edition, Revision ), November 1978,Policy, Planning and page 7- 3.
klanagement Guide

7.2. I. I System Descript6on. Provide a description el the reactor trip
system to include initiating circuits, logic, bypasses, interlocks,
redundancy, diversity, and actuated devices. Any supporting systems
should be identified and described. Tinose parts of any systern not
regsired for safety should be identified.

R G l.70.lG-4 Instrwnentation and RG f.70 Standard Format and Content of Safety Analysis Reports for 1972 MControl Guide Nuclear Power Plants, LWR Edition, Revision 3, November 1978,Policy, Plarsiing and page 9-9.
M*"*E''"'"' 0"#

9. 3. 5.1 Instrunnentation Requirements. The system instrurnentation
M contsols should be described. The adegancy of safety-related
instrienentation and controls to fulfill their functions should be demon-strated.

R G l.70-lG-3 Instrumentation and RG 1.70 Standard format and Content of Safety Analysis Reporis for 1972 MControl Guide Nuclear Power Plants, LWR Edition, Revision 3, November 1978, pagePolicy, Planning and 9-9.
Management Guide

9.4.1.1 Iksign Dases,. The design bases for the air treatment system@rator/ System hite-
for the control room and other ausiliary rooms (e.g., relay rooms andE' "

*" I einergency switchgear rooms) considered to be pare of the control areas
t Gu de d k provW. Mude LM design criteria (e.g., sWe faHure),

requirements for the manual or autoenatic actuation of systern coin-
ponents or isolation dampers, ambient temperature and tuonidity
requirements, criteria for plant operator cosnfort and safety, require-
ments for radiatioes protection and monitoring of abruwmal radiation
levels and other aarborne contaminanas, and environmental design
regairemenis.

l

NOTES:(I) 1967 os moes eccent.
.__ ._ - ---

Q)If checked, see Ifsl of reiseences attached.
Ih lt cFecked. see ilst of notes attached.
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fieference: .11.51411C Hegula tor y tiubics_ __ __ ._ ,-- - _---
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Type of Criteetos: Eerifest known Othen hates
Hurnb" or Gude Language of CrHer n r C,u de Pubucanon Dale til fiete ence (2) p)

tR G l.91-CG-l Control Room Environ- RC l.95 Protecthm of Nuclear Power Plant Control Ror,m Ogerators 1975 M
ment Guide Against an Accidental Chlorine Release Revision 1, 3arweary 1977,

Operator Support page 2.

, g", o,. Adegaate protec tion of time control room operators against the types elp , ,

g,4 accidental chlorine release discs ssed above will be acideved il features
are inchaded in the plant design to (l) automatically isolate the control
room if there is a release,(21make tiec control room suf ficiently leak
tight, and (3) provide egsipenent and procedures for ensuring ste use of
breathing apparatus by the controf room operators,

llGlJ8-CG-l Control Poorn Environ- RG IJ8 Assumptions for Evahsating the liabitability ci a F4urtear 1974
ment Guitfc Power Plant Control stoom Ouring a Postulated liarardoers Chemical

Release, June 1974, page 1.

thanan tolerance for hazardotes chemicals shnuld be considered in the
design stage of nuclear facilities.

H G l.70-CG-1 Control Roorn Environ- RC l.70 5tandard Format and Content et Sately Analysis Reports for 197E
rnent Gsude tenclear Power Plants, LWR Edition, Re-ision 1, Novemtwr 1973,

Policy, Planning and page 6-45.
'"*8'**"' "

Tie habitability systems for the control roose should include sidelding,
air purification systems, control of climatic conditions, storage
capacity for food and water, and kitclen and sanitary facilities.
Detailed descriptiones of ttese systems should be included in the SAR
togetter with an evaluation of their performarre. The evahsation
should provide awararre that the systems will operate under att
postulated conditions to permit (fe control ecom operators to remain in
the control room and to take appropriate actions as re<piired by General
Design Criterion 19. %tticient information siwmid be provided to
permit an independent evahution el the adegaacy of the systems,
loformatron armi evalisations in otter sectkms el the SAR that relate to
the adequacy of the habitability systems shnidd le referenred (see
Sec 4 ions (.1.1,9.4.1, an<f i1.X.X, paragraph $).

NOTES:(t)1961 oe moes recent
_ __ --- --

82)11 checked. ses list c.: references estached.
Q)It checked, see list of notes att.icted
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Retesence: IL5.ffRCRegulatur Guides

Type of Craterion E *' 83* * ' 'C" "" O'"*' "*'''N anbe' or Guide t anguage of Criterk m Guide Wication Dale pi hierme Q) Q)

R Gl.70-CC-2 Controt Roorn Environ- RG l.10 5 tar dard format and Content of safety Analysis Reports 1972 M
ment Guede for tourlear Power Plants, LWR Edition, Revision 3, 740vember 1978,

Instrianentation and page 9-7
" " ' ' '

9.4.1.1 Desian Bases. The design bases for sie air treatment system.

"' '" ''
tb I r tie control room and other aunitiary tonens (e.g., relay rooms and

emergency swiedgear rnorns) considered to be part of tie control areas| E
G ses uld be.provided, nnchsde stu design criteria (e.g., smgle failure),

regairements for the marmaal or autornatic actuation of system com-
ponents or isolation dampers, amtwent temperature and tunnidity
requirements, criteria for plant operator cornfort and safety, regure-
ments for. radiation protection and snonitoring of atwoormal radaation
levels and other airborne contaminants, and environmental design
requirements.

R G l.70-CG-3 lontrol Room Environ- RG l.70 5tandard format and Content of Safety Analysis Reports for 1972 M
ment Guide 74uclear Power Plants. L*R Edition, Revision 3 toovember 1978,

% lacy. Planning aruf page 9-19.
"*"'E' " ' 9.5.) Lgi heinz Systems

A description of t!.e normal lighting system for tie plant
should be provided. A description of the emergency lighting
system, includang design criteria and a failure analysis, stmould
also be provided.

NOIES:ll) 1967 or more recent
-

Q)If checked. see list of references attached
Olli checked. see IIst of notes attactwd.
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Reference: U.S. NRC Regulatory Guides

Po edon Earftest ICnown Other Notee
peumber tonguage of t,Iterion or Gulde ubl6 cation Date (11 Reference QI 95r

RGl.tl4-PG.I 0perator Procedure RG t.lle Guidance on Being Operator at the Controls of a Nuclear t976
Guide Power Plant, Revision I, November 1976,page 1.

I' '"" 8 '" 2. The operator at the controls should not normally leave the area
*""I'**"' where contbrunnss attentiors Oncluding visual survektlance of safety-

related annunciators and instrumentation) can be given to reactor
operating conditions and whete he lias access to the reactor controls.
For example, the operator should not routinely enter areas behind
control panets wtwre plant performance cannot be monitored. The
operator at the controis sfumsid not under any circumstances leave (tw
surveillance area defined by regulatory position 3 for any nonemergency
reason (e.g., to confer with others or for personal reasons) without
obtaining a gialilled relief operator at the controls. Ora the event of an
ernergency affecting the safety of operathms, the operator at tte
controls may momentarily be absent from the defined surveillance area
in order to verify the receipt et an annunciated alaren or initiate
corrective action, provided he remains within the confines of the
controf roorn.

RGl.llt.I'G-2 herator Procedure RG 1.114 Culdance on Being Operator at ttw Controts of a Nuclear 1976
Guide Power Plant, kevision 1, f4ovember 1976, page 2.

4 Prior to assuming responsibility for being operator at alw controls,
the relief operator should be properly tabeled on the plant status. ha
order to ensure that proper relief occurs, meninistrative procedures
sisould be written to describe what is required. Time eeninistrative
procedure should include, as a sninimtun, a definition of proper reliet
(e.g., what information is regsired io be passed on and acknowledged
between tie two operators).

;

l

-

HOLES:(t) 3961 or more recent. I

Q) at checked see list et retosences attached.
Q)It thecked, see sist of notes attached.
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HUMAf1 EtJGifJEERif1G AtJD RELATED CRITERIA Af1D GUIDES

stetesence: U.S. NRG f egulatory Guides
_ _,

_.__.___ _

__ __ _ _ . _ _ _ _ - --

Type of Callerlon Ea Hest kno*n M e' MSHumber or Gufde ""' "* * * * U *" U *I' U ' ' *

R G l.101-PG-1 Operator Procedure RG l.10s Emergency Planning for Nuclear Power Plants, Revision I, 1977Guide March 1977, page 5.
F. Mannsg W

Emergency action levels for declaring a Site Emergency sawuld be"*"*"'"*"' "
defined (I)in terms of instrinnent readangs or alastas that annunciate in
the control room, including indications of the fasectionang of safety
systems and the readout from ef fluent monstors and f2) alternatively in
terms of specific contamination Ic els in c"vironmental snedia, e.g.,
water, soil, vegetatim, milk. To avoid unnecessary response to false
alarms, tie activation critert.= for cmtrol room monitors should be
defined so as in regaire corroixvating evidence from two independent
sources that provide input to the control room. The tases and criteria
used to specif y these emergency actiori levels should be described and
their relationsfup to protective action guides explahwd. Licensees
should use, and shuulJ reconwnend to local and State authorities f
protective action guides incorpo ased ki rederal agency guidance.y uw,

R G l.108-PG-2 Operator Procedure RG l.101 Emergency Planning for Nuclear Power Plants, Revisim I, 1977Guide March 1977, page 1.

bi some emergency situations, actions can be taken to correct or
mitigate the situation at or near ste soasce of the problem (for.

example, to prevent an uncontrolled release of radioactive materials or
to reue the magnitirle of a selease!. Such actions should be
considened as a supplement to design features and as both a bacicup and
an entension of automatically initiated actions. IYoficiency in cor-
rective actions should constitate a major objective of the training
ellort and onsite drill program.

R G l.101-PG-1 hwrator Proced ne HG l.108 [mergency Planwiing for Nuclear Power Plants, Revision I, 1977
t

G mde Mardi 1977, page 10.
Policy, Piarmwig aryd

***"'" # , Thes section stuaald desc. ribe provision for the conduct of period c drdis*"

and esercises to test the ade9eacy of timu.g and content of impic-
menting proredores and rnellats, to test emergency equitmnent, and to
ensure that emerger<y organiration persorrel are familiar with tier
duties. Preplarvel clescriptions or simulathns of accidents or samilar
events shrudd be used to prepare scenarios appropriate to the obretlives
of each drill nr currcise.

_

NOT ES. ill 1967 os naoes recent.
_ - -- - -_-_ --

(2)18 chethod, see !!st of sofevances attached
f38 af checned, sea list of notes attached



HUMAN ENGINEERING AND REl ATED CRITERIA AND GUIDES

Reterence: U.S. NRREegulatery Edn

__ .lFartlest Known Other NotesT Pe of C erlon
Nuenber tonguage of CrIIerion or Guide Putehcation Date (l) Reference (?) (31

R Gl.101-PG-4 Operator Procedure RG 1.101 Emergency Planning for Nuclear Power Plants, Revision I, 1977
Guide March 1977, page 12.

I ann ng and
Mana'gement Guide There shoidd be a separate procedure for each identified class of

emergency to spectly and irnpleinent the preplanned response actions
reqisired for that emergency condition. Each proceene should (1)
clearly identif y the actiori level, the protective action guide, or the
conditions for declaring the emergesicy conditions (2) list by priority tie
indiv6 duals and elements of tie emergency organization that are to be
notified and mnbilizeds and (1) spectly the cenergency actions that are
to be taken by designated individuals arul elements of the emergency
organization. Communications procedures should re<pdre formality,
acknowledgements of orders and reports, designation of relative
priority of communications with the scetie of the emergency, site
emergency control center, control room, outside activities, etc.
Fifective mettumis for rapid internal and esternal transmission of
information may include prepositioned messages (lill in the blanks in
specified sequence) instructions for use of vosce (teleptuvie and radio
transmission) and telewire facsimile (TWX); use of saanual status boards
for details of the emergencyl and use of maps, charts, and plant
configuration drawings for site and local areas required by Annes
A.10.3.

RGl.97-PG-1 Operator Procedire RG 1.97 bistrumentation for Light Water-Conied Nuclear Power 1975 61
Guide Plants to Assess Plant Conditions I) wing and Following an Accident,

Revisiosi I, August 1977, page 1.

Monitored variables and systems are used by the operator in accident
surveillance to (t) assnt in deterruining the nature of an accidenti (2)

,

determine whetter tie reactor trip and enginected-safety-feature sy- j
stems are fisictioning propestyg (1) determhie wtetter stee plant is '

responding properly to the safety measiwes in operation; (4) provide
informatmn to the operator it.a t will enaHe him to determine the
potential for breaching tie barriers to radinactivity releases (1) fuerush
data for deciding on the need to take snarasal actkwi if an engiswered
safety feature malheictions or the plant is not responding ef fectively to
the safety systems in operations (6) allow for easly inutication of the
reced to initiate actinn necessary to protect the piAlic azul for an
estimate of the snagnitude of the impendmg threat; arul (7) and in
determining the rause and enrase<peevice of the event for postac cident
investigation.

,, __ . . . _ _ . - _ _ _ _ _ . - . _ _

NOIE S:(t) 1967 or more secent
!?)Il checked. see ijst of references attached

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

. ,
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HUMAN ENGINEERING AND RELATED CRITERIA AND GUIDES

Refeeence: .1J1Nac freenfa rr y ruw.
_

1 o'c;t:-7 Eastiest ICnown Other 9 dotes,,um,_
,t ta a.e c.tteri.n.r o td.

os.c.m oa,. (1, ,tet..e- . m .

RG l.4 5.PG-8 Operator fiocedure
RG 1.45 Reactor Coolant Pressure floundary Leakage Detection 1973Guide Systems, May 1973, page 4.

* *"
7. Indicators and alarms for each leakage detection system should be
provided in the main control room. Proceenes for convessing various
inde~callons to a cosnmon leakage equivalent should be available to the
operators. The calibration of the indicators should accouns for needed
'..de .1 e.t varlatdes..

R Gl.9 3-PG-1 Operator Proccame RG 1.9) Protection of tduclear Power Plant Control Room Operators 1973 69Guide
Against an Accidental Chlorine Release, Revision I, .3anuary 1977Operator Support page 2.

A '988te Protectb of tim control rawn operatws against tk types ofCor of n En ron.
'"**'0" accidental chlorine release discussed above will be acideved if features

are included in time plant desigri to (1) automatically isolate tie control
room if there is a release. (2)make the control room sufficiently Icak
tight, and (3) provide equipment and procedures for ensuririg the use of
breathing apparatus by the control room operators.

R G l.139-PG-1 Operator Procedure
RG 1.839 Guidance for Residual ficat Removal, May 1978, page 5. 1978"
The design and operator procedwes of the RilR system should beclude
provisions to prevent damage to tie RHR systeen pumps due to
overheating, cavitation, or loss of adegnate pump suction lead.

R C l.139-PG-2 Operator Procedure
RG l.135 Guidance for Residuallleat Removal, May 1973, page 5. 3973U"
The programs for pressurized water reactors studsid include tests w;th
sugymrtmg analysis to confirm (a) that aderpaate mining of barated
water added prior to or during cooldown can te acideved under natural
circulation comfitions and permit estimation of the times re9 sired to
achieve sur:h mining and (b) that the cooldnwn tuuler natural circulation
canditions can ir acideved wittun the limits specified in the emergency
operating procedares.

NOIES;(t) 1967 or neoes escent
- _ . _ _ .

(2)lf checked, see list of references attached.
(33 If checked. see list of noles attached.
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HUMAN ENGINEERitJG AND RELATED CRITERIA AND GUIDES

Reference: U.S. NRC Rendatory Guides

type of Criterion Eastiest Known ms Notes
Nurnbe' osGidde tanguage of Celleelon or Culde Publicatsoes Date gli Reference (21 (3)

RGl.139-PG-3 ,4rrator Procedure RG l.139 Guidance for Residual lleat Removal, Mayl178, page 6. 1978
" *

Tie operational procedures for twinging the plant from normal oper-
ating power to cold shutdown should be in conformance with Regulatory
Guide 4.11. For pressurtred water reactors, the operat6 anal procedures
should include specific procedures and intoemation required for cool-
down under tutural circulation conditions.

RG I,78-PG-1 herator Procedure HG l.78 Assumptions for Evaluating the llatdtab6lbty of a NucIcar 1974
Guide Power Plant Control Room thring a Postulated liarardous Chemical

Release, June 1974, page 5.

15, Emergency procedures to be initiated In the event of a hazardous
(femical release within or near att station simuld be written. These
procedures shmdd address tmtt enasirnum concentratiori accidents and
maulmum concentration-dration accidents and should identify tiee
most probable chesnical releases at the station.

RG I.70-PG-1 )perator Procedure RG l.10 Standard format and Content of Safety Analysis Reports for 1972 66
Guide Nuclear Power Plants, LWR Edition, llevislun 3, November 1978,

luman factors Test page 9 19.
aruf EvaluationGuide 9.5.2.) Insi n t6on and Testing Reedrements. The inspection and

[, 8 eng requirevnents Toi~the com.me>6 cation ' systems seiould be pro-g

ltG l.70-PG-2 sperator Procedure RG l.10 5tandard format and Content of Safety Analysis Reg =wts for L972 66 .

Guide Nuclear Power I'lants, LWR Edition, Revision 3, November 1978,
'olic y, Planning ami page ll 15.

Management Guhle 41.5.2.1 Control Rooin operating Procedures. This section should
item primarily the procedures that are performed by licensed
operators in the control room. Each such operating procedure should be
identified by title and included in a described classification system.
The general format and enntent for each class stodd be desetibed. Tie
following categories should be levtluded, but need not necessasily forni
the basis for classif ying these proceeres

1. System proccanes.
2. General plant procedires.
L Oll-norinal opesating procedures.
4ufLngiggfty 4*oc.edutet

NOTES:(Il1967 os moes seconi,
(21Lt checked, see list of references attached
(3)ll checked, see ttst of notes att.eched

. _ . . . .
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HUMAt1 EtJGitJEERitJG AtJD RELATED CRITERIA AND GUIDES

,,,,,,,,,. U.S. NRG Regulator y Gmdes
___ __

- -

. _

', ,' t anguage of Criterion or Guide Publication Date (tj Refeeence M f3)
Earliest i(nown Other NotesNumber

R G l.101.MG-1 Policy, Planning and RG l.101 Emergency Planning for Nurlear Ibwer Plants, Revnion I, 1977Management Guide March 1977, page 5.
* C# *

Emergency action Icvels for declaring a $ite Emergency should te,

def med (1) en terms of instrument readsngs or alarms that arrounciate in
tie control roorn, iricluding indscations of the functionang of safety
systems and the readout from es' fluent monitors and (1) alternatively in
terms of specslic contamenation levels in envercewnental media, e.g.,
water, soil, vegetation, milk. To avoid unnecessary response to false
alarrns, the activation criteria for control voorn momtors shondd be
defined so as to require corrotmrating evidence from two independent
sonarces that provide input to tfic control roorn. The bases and criteria
used to specily stiese emergesicy ertion levels simuld be described and
their relatoonship tu grotective action guides esplained. Licensees
should use, arwi shoul<f recommend to local and State auttuwstles 8
protective action guides incarporated in f'ederal agenry guidance.9 use,

RGl.IDI.MG-2 1%Iicy, Planning arul RG 1.801 Emergency Planning for farlear Power Plants, Revision I, 1977Marugement Guide March 1977, page 7.
Inst,nsnmtah and

in partbcular, action levels (based on readmgs from a rusnber of sensors"" *

inschsdsng tie pressure in contativnent, the response of the ECCS, etc.)
for notification of of f site agencies shrudd be described.

RGl.101-MG-3 t'olicy, Ptarming and RG 1.101 Emergerw y Plassiing for fearlear Power Plants, Revisics 1, 8977Management Guide- March 1977, page 10.

[I'' This section shoedd desc.tabe provesian for sie condurI of periodic drills
' ' '

and enercises to test the aderpaacy of timmig and content of imple.
menting procedares .wwi mettels, to test emergenry er sipment, and to
ensure that emergerry nrganitateon persarmel are f amiliar with their
estics. Preptarvied descriptions or simulations of accidents or samilar
events slewdd he used to prepare scenarios appeopr 6 ate to it.c ct ,ectives
nl car.h drill or enere ase.

NOTE S:(l' 6' oe more recent
_ _ _ _ _ . _ . . - - . . - - - -

mit checked, see list of references stanched
(3)Il checked, see list of notes attached.
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Type of Criterion E8'llest known Other Notes
Numbe' or Guide tonguage of Cette<lon as Guide Put>tication Date (tj Refeeence (2) Of

RGl.101 MG-4 1%licy, Planning and RG l.108 Emergency Planning for Nuricar Power Plants, Revision I, 1977
Management Giside Masch 1977, page 12.

[ oche There steald be a separate procedure for each identified class of
einergency to specify and implement the peeplanned resporise act6ons
required for that emergency condition. Each proceene should (Il
clearly identif y the action level, the protective action guide, or the
conditions for declaring the emergency conditions (2) list by prlority the
individsals and elements of the emergency organization that are to be
notilled and mobilise<t; and O) specily the emergency actions that are
to be taken by designated indiviesals and elements of the emergency
organization. Communications procedures should require formality,
acknowledgements of orders and reports, designation of relative
priority of communications with the scene of the emergency, site
emergency control center, control room, outside activilles, etc.
Effective methods for rapid internal and esternal transenission of
information may include gvepositioned messages (till in the blanks in
specified segaence)t instructions for use el voice (teiephone and radio
transmissioni and telewire tacsimile (Ts X); use of manual status boards
for details of the emergencyg and use of snaps, charts, and plant
configuration drawings for site and local areas re9 sired by Annes
A.10.3.

RGl.75-MG-1 1%Iicy, Planning and RG l.73 Assianpticais lov Evaluating the liabitability of a Hastlear 1974
Management Guide Power Plant Control Roorn fluring a Postidated flazardous Cheenical

Release, Jamie,1974, page 5.

Critersa staald be de ined for the isolation of the control ranm, for the8

use of protective tweathing apparatus or other protective measines, and Ifor orderly shutdown or scram. 1

I

I

(
j_, . - . . . - - - - - - . - - . - - .

NOH S:It) 1967 Os more recent ](2188 cliected, see IIst of references alleched
(3)Il etteched, see elst of notes altached
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Type of Criterton Eastlest linowei Othes NotesNumbe' or Guide Language olCrHe88 n* Gul * Publ6 callose Date (t; Relevance Q) (3)

R Gl.10-MG-2 Policy, Planning and RG t.70 Standard l'ormat and Content et 5ately Analysis Reporas for 1978Management Guide Nuclear Power Plants. LWR Edition. Revision 1, November 1978
Control Roons Environ- page 6-43.
"*' *" #

Yl.e tubitabihty systems for the control room slum 4d bnclude shielding,
air paitication systems, rentrol of climatic conditions, storage
capacity for food and water, and kiteten and sanitary tactlities.
Detailed desetiptions el these systerns should be 6ncluded en the 5AR
togetter with an evaluation of their performanre. The evabeation
should provide assesrance that tfe systems will operate istder all
postulated conditions to permit tle control roorn operators to remain in
the control room and to take appropelate actions as required by Genesal
Design Centerion 19. Sutlichent information should be provided to
permit an independent evaluation of sie adegiacy of the systems.
Information and evaluations in ottwr sections of the 5AR that telate to
the adequacy of tie habitability systems should be refeseswed bee
Sections 6.3.f. 9.4.t. and 5 5.X.X, paragrapt 1).

RGl.70.MG- 3 Policy, Planning aruf RG l.70 Standard Format and Content et hiety Analysis Repwts for 197g
Management Guide Nuclear Power Plants, L*R Edition, Revision 3, November 1973,

instrinnentation and page 6 59
# ""

6.7.4 Instrumentati.m Rectuirements (15WR)
The system instrianentation aiwi controts stodd be descrited. The
ade<piacy of salety-related interlocks to meet the single-failure
craterion should be demonstrated.

HGl.10-MG-4 Pohcy, Plarmiing aruf itG 1.70 Standard I^nrmat and Content at %fety Analysis Reporis for 1977 4
|Management Guide Hurtear Power Plants, LWR Cdition, Revision 1, November 4978,
linstrinnentat6on and page 7-1.

"'' *I 6" f7,7.1.1 System Descripth Provide a description of the reactor trip
system to inctiwie irutiating circuits, logic, bypasses, enactior ks,
reekwwlarry, diversity, arwl actuated devices. Any supguwting systems
stadd be identilsed and described. Timise parts of any system not
terpsired for safety stumild be Idesstafied.

NOIES:(t) 1967 or moes accout_
, _ _ _ _ ___ ..__,__ _ _ --- --

Q)lf cliecked, sea list et references attuhed.
Q)Il checked. See list et noles attache i
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Earliest Known Othee Notes' '
,' t enguage of Criterion os Culde Publication Date (11 Retecorde (2) (3)Number o

R G I.70- MG-I l l'olicy, Planning and RG I.70 Stanewd Iormat and Content of Safety Analysis Reports for 1972 44 *
Management Guide Nuclear Power Plants L*R Editkui, Revision 3 November 1978,

Operator Proccare page 13-85.
GuW

13.1.2.8 Control Room Operating Procedures. This section should
describe pimarily the procedures that are performed by licenwd
operators in the control room. Each sucts operating procedure should be
identifeed by title and included in a described classification system.
The general format and content for eacti class should be desceabed, The
followw g categories should be included, best need not necessardy form
the basis for classif ying triese procceres:
1. System pacedures.
2. General plant proceenes.
3. Of f-normal operating procedwes.
4. Emergency pacedures.
5. Alarm response poceases.
6. Tempwary poceewes.

' NOTE: (13.1.2.1) No categoraes (1-6) were lasted or suggested in the
1972 Regulatory Guide 1.70.

R G l.10-MG- 12 Polacy, Planning and RG 1.70 5tandard Format and Content of Safety Analysis Reports for 1978
Management Guide Nuclear Power Plants, LRR Edition, Revision 3, Novernber 1978,

Operator Procedure page 13-16.
"

In categor y 3, mdiviasal alarm response poreewes simuld not be tested.
Ilowever, the system en. ployed to classify or sistriassily starm
responses and the methods to be employed by operators to retrieve or

irefer to alarm response proceenes afiould be described. Inwnedsate
|ac tion poceewes requered to be memorized should be identilaed.
i

I

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

N0f f S:la) 5967 os moes recent
(2) te checked, see Ilst of references attached
(3) tf check ed. see 81st of notes attached.
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Type of Celleiion Ess.acst Knovan Other Notes
& anguage el Can' lon or Guide Putaticatace Date (ti Refeeence (7) (3)Nun ber ,, c,gg,

RTH 4-llc.I sluman Factors Test llTM No. 4. Fanergmry Core Cc=>lang System Eval <wta=i t sedilues, 1%8
asuf Evaliati<m lune 19AR, page 8 4.

' ' ' ' ' ' * l. f'es nnlu: syisesu tests . Tic &sagn of tie ECC5 stuwdd gwovide
f.e fees,tinsul tests el all alive carnponents enrept sie last

.

svilat u ut valves dring smumaI% e og6a:Tais, twsing plant
I slest 4=n l <a relisluss each sidnyteen stundo tw tested tw

dehver y of n=>Lma into ate venet to &inmstrate that it s-
roolant flow patts alwoogle the last iw*latson valve < an be opered

R TM. E. IIC. I Ilusnan ractors Test it TM Nn. 3. Cnmtusstible Gas Ccuiteof System. Jisly 1963, page 1. l%9
an Evahu tam An installed CGCs st.all te periodically tested to demniistrate its
Criter um m:6mm,1 ability to g=s tam its design 1. r tum. %nh tests shall

inerhole operaism of tie critire system, aami to as great a degree as
pussible stuff samadate post-LOCA risuhtsons. This recysrements as s.ot
inteexled to spnsf y that tazardous, or sear turardan gas mintvers be
reated Irw sas h tests, imat that suiluimt eomtantibic gas angmat bet

semadated to &m<vistrate minsmsan acceptatsle CGC5 perfurmance.

NOII 5:(t) 8961 or sinose recent.
(7)It checked. see ltst of sete. onces set.ich I
(1) It ch.esked, see test of isoles setache.3
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T Pe of Csiterion Earliest Known Other Notes
F Language of Csetesion os Guide gg,g,,,,3,, g,, g ,,,, gNunsbe' or Guide

II TM . 4.OC- 1 Operator /5ystene inte. H1H No. 4,:l mes gnw y Core r'mlesig System Evahutian Geandehnes, 4%8
gration Craterim J4sie I%8, page 10.

bntrumentatum W Ausmnatic accenten of ste ECC5 'slwndd be provsded bei ause sese loss
Contros Critersun of relant udent e m prW r@ we a WA Im eret. N

exasnple, en sie event of an imtantancoess 6mible-cruird gipe riiptine,
penping sidisygenis asal dacsci gevierat<w snay be reqiered to operate
willeen XI wcosuts af ter the tacak. Ilus 65 not suttis ient tiene for a
rextsa operater to aswss the accident rormletaten mut take ele proper
at tiins. $snaller lucaks place less strengent timing terymremmts m tle
Et C5 last ten ause of severe pressme apen the opertor to make the
right &rnessi ies a tune sgun of misestes,it is preferabee to renwave the
eleinent of teenan errev ant re<roire automatar m-toution. Tise marnal
a tualuni, snonstewing, arwl rmtrol provisions in star reactor rasitrol
rswwn risable ele opesator to control Img.serm roolwig lused un his
firsthmut knowlMme of tie arri. lent rorvletims. The artiution sensors
and s?puis stw=d.1 he of sulfecient diversity to ansane,that an manteri-
pated f aehwe remanum to one type of sensor cannot prevent twganizatem
cf the arrident sigrul.

H IM 8-OC- 1 Operator /Syste.a inte- R TM No. 3, Comtantshic Gas Cmtrol System, July 1%9, page 6. 1969

E'''I" C' I''' "" provissern for aussunatic inaliatim of ti e CGC5 need aus tu rerpaired,
'' esdess tic gwedar tcd tune to the runet of caressive cosntnistable gas

,, eniatures es so short ( l hour) as to preclude assiered mantui start up.
System rentrols .vut imtstanentatiest shall he esiged to grotectem
Systein stasml.wds .wul stull be adeqesale to determiar tic perf ormance
of tisc system, to isuficate rosesponent f ailises, and allow frw swets fung
to awwif aded sidnystems. Hethawinncy requirements shall be seinstar to
tinne fra tic CGC5 as a whole.
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Nol[S:14 896F or mose secant.
(28 af checked, see IIst of rotesences attached
(38 el checked, see last of notes attache.g
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