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APPENDIX A

TASK DESCRIPTIONS

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 atI 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

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

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

A.l.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 Federal regulations;

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

and operation.



Taken broadly, the human engineering aspects of Control Room design included:

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 ali four as
shown below:

1
MANAGEMENT

|
V if if if

.

PLANNING DESIGN TESTING OPERATIONm m m
-

,
- -

I
h h h h

CRITERIA IDENTIFICATION
1

i

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.I .

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

pared to Calvert Cliffs - Unit I and Oconee - Unit 3 to determine if same-vintage plants

|
|

|
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[ used similar design solutions for similar human engineering problems. Human engineering

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

{ course of plant development, depositions and testimony where available, and a thorough

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

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

Criteria Identification

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.

a se se n n
n. n u rsi

10 CFR Criteria ;

ii Industry 5tandards -

I o i Reactor. Tecn. Memo. -

.. Safety Guides :
. Regulatory Guides :

.. Standard Rev. Plan

I
~ %

;I

.I

I
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In order to obtain an accurate picture 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
I

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 1967-1973I 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 EngineerI and a Human Engineer who sorted out documents that might contain criteria
impacting the control room. Then 75 documents were reviewed and those containir.g

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

, o Instrumentation and Control

e Control Room Environment

e Operator Procedures

Operator Support Equipmente

* 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 thatI would improve Operator Performance. -

I
;
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[ lt should be noted that the completion of this review would not have 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 Technolony Memoranda (RTM)- RTM were the predecessors to Safety
Guides and Regulatvv Guides, and were rather informal in nature. As such, all of

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

e Recording Seismographs in Nuclear Facilities, RTM -

{ e Combustible Gas Control System, RTM 8

e Control Room Design Considerations, RTM 6

{
Emergency Core Cooling System Evaluation Guidelines, RTM 4e

e Seismic Design Criteria, RTM 3.

{
During the review, five criteria were noted within the human ena,ineernig 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 identify
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 within 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 P.eir origins. If their ,srigin was 1973 or earlier (eight
Guides), each criterion as examined to determine if its language imposed or
suggested design features or principles that would improve operator performance.

-

. _ _ .
- _ _



- .

1

l
1

1
Standard Review Plan (SRP)- The c:.cire 1300 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 published in 1975, no additional analyses of SRP criteria were

performed.

I Engineers and managers participating in the development at TMI-2, Oconee-3 and

Calvert Cliffs-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

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.

Questions dealt with the following issues:

Coordination in CR Designo

Procedure for Design Changese

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

1

I
_ -
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| Meetings / Reviews on Control Panele

e Documentation Requiremen;s

e Personnel Experience.
|

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

| were used to evaluate management factors.

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.

The degree to whicn human engineering was taken into account in CR planning was

assessed by interviews with engineers from the several firms named above.
Interview questions addressed:

Utility-imposed criteria or other constraintse

e Evaluation of alternate panel configurations

Role of precedent in selecting CR Trrangemente

Number of Operators in crew and role of eache

I - anthropometrics
Design Basis for:e

- color coding conventions

I - control room lighting
labeling conventions or rules-

- control / display grouping
annunciator groupingI - switch orientation conventions or rules

-

- acoustics
readout vs. computer printout assignment of variables-

control selection-

- display selection
- use of mimicking

video displaysj
- separation of functions between primary and peripheral areas.
-

Derign

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

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

- - _ - -- - - - -
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( engineering, operator performance, etc.), and the basic approach taken to maxi-
mizing operator performance. I

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

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

e To assure that the operator has sufficient information to perform his
task, and that he is not burdened with excessive, extraneou< data

e To design the control panels in such a way as to assure effective
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 procedures

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

The actual role of human engineering in the development of TMI-2, Calvert
Cliffs-1, and Oconee-3 was determined by interviews with engineers and managers
of the firms listed above. Topics covered in the interviews were:

e Review of panel cp ntion with respect to design
{

Use of operator opinion during designe

Determination of personnel training and selection requirementse

e Attempts to minimize the likelihood of hutnan error

Selection of alarm & annuciator strategiese

b o Use of video displays

e Anthropometric ranges

( e Color coding
Display /back,round contrast (panel paint)e

{ e' Labeling

e Assessment of readability (displays & labels)

[
-

''
___ _ _ _ . _ _ _ _ _ . _ _ _ _ _ __
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[ Control / display groupinge

* Auditory alarms
'

e Switch position orientation
{

Design for operator wearing breathing apparatus and/or protectivee

garments

[ e Operator recall /information processing requirements

e Maintainability

[ Operator response times (considered in panel design?)e

Design for separation and redundancye

Use of mockups, walk-throughs and simulators{
e

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

Task analyses (were they performed?)e

e Design to protect expensive equipment.

Testingf

{ Since the Operator is a critical " component" in the power plant system, 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 involved in testing TMI-2, Calvert
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.

E

-
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I A. I .2.2 Comparison of TMI-2 Control Room Design to Same Vintage Plants - In

order to determine if other nuclear power plant designers arrived at the same solutions to

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

selected for comparison. Aside from date-of-design, other criteria used for selection
included: Pressurized Water Reactor Plant; different Architect-Engineer and Utinty;
approximately the same plant output; and located on the east coast.

|
Two plants were chosen:

o Calvert Cliffs - Unit 1

| e Oconee - Unit 3.

Human Engineering personnel visited each of these plants and collected the

| following information:

o Photographic Data for Later Analysis
e Procedures

Number of Switches / Displays in Primary Arease

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

e Description of Communications Network

e Actual Color Coding Practice
Photos of CR and Panel Arrangementso

e Panel / Room Dimensions.

These data were synthesized into the following results:

Control Room Descriptionso

Procedures Comparisone

I e Control Panel Human Engineering Comparisons
(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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1

|
| control space shcald be designed based on expected operator activity sequences. Location

of elements wittun the control room can facilitate operator performance to the extent )

| that:

o Physical Access

e Visual Access

e Operator Travel

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

Excessive task time due to travel requirements between stationse

Lack of necessary information due to inappropriate location ofe
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

motions 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:

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

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

Video tape selected activity sequences to analyze and demonstratee

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:

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

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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|
|

|
| e Reviews of timelines by NRC personnel and by the on-duty staff with

inputs and comments
I 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-1A"e

Monitoring / observing plant parameters such as " observes pressurizere

| level on-scale"

e Decisions such as " decides to isolate OTSG"

Travel within CR such as " moves from pressurizer station to makeupi
e

I 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, shift

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

Following construction of the CR 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. Consequently, 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 called to the TMI-2 CR shortly af ter thee

reactor trip.

I
I
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I

( Other personnel actions are indicated in a single column of the 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. -

( 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 recording panel

[ 12 Radiation monitoring panel
L 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

p 8A Reactor coolant drain tank panel
L 20 Nuclear instrumentation cabinet No. I

21 Nuclear instrumentation cabinet No. 2
t 25 HV&AC panel.

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

[ The mockup was constructed of X 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 horizontal steps of 2 feet for inner consoles and 3 feet

elsewhere. The grid was superimposed on the panels by use of numbered dots which
represent intersection points.
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|
|

| |
| Several shots were taken of each grid square using a Minolta SRT-202 (35 mm.) with

i

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

| which were used in construction. Rokkor 50 mm. (f1.4) and 28 mm. (f 2.8) lenses were
used. Due to the space limitations between the front faces of the vertical panels and the

|
rear surfaces of the inner console (4 ft.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.

I The images were wall projected using a Beseler 23C-II 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 shootingI 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 11 inch. Images were printed on 20x24 Kodak

Polycontrast Rapid Il 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 Foam-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 and the photographic prints were placed in the grid. Print positions were
adjusted to obtain the best dimensional accuracy and match between adjacent frames.I 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 ofI 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 TMI-l CR was used, therefore, to produce photographs.

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

I -
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A.2.4 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 personnei acted the parts of operators. The tape shows operator activity sequences

which illustrate design problems in the control room inclu fing:

Component placement requiring operator travele

Display placement which interferes with acquisition of informatione

by the operator

Placement, labeling, and functional inconsistencies within panels.o

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

I 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 accidentI 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 policies were compared to these. The above

were also compared to FAA regulations regarding air traffic controller specialists.
1

I
I
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{ 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 trair.ing materials were reviewed and interviews were

conducted in order to determine training requirements and objectives, to compare
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-Link 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.

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

A.4.1 Problem

Human factors engineerirg 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 factorsI 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

I
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| keystone of this interface is the control room. As it relates to the incident 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

I 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 isis task involved the development of a timeline/ decision-action
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
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 fo!!owing
characteristics:

I -
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{ Control / display integratione
- position relationships
- movement relationships
- control / display ratio

Visual displayse
information-

[- - coding
location and arrangement-

Audio displays / warnings |
e

[ - signal characteristics in relation to operational conditions and
objectives
clarity of meaning-

[ e Controls
- selection (appropriateness)

direction of movement-

{ - coding.
arrangement of grouping-

- 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-1-2-610, Human Factors Engineering Test Procedures (26). Checklists selected
included:

h e Labels, Markings
e Controls

{ e Displays
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 TMI to-

collect data. The focus of these visits were as follows:
E

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

'

-
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[ e Visit 2: application of HFE design checklists
e Visit 3: interviews with TMI-2 control room operators

Visit 4: analysis of controi room design in relation to critical operator[ e
tasks.

In addition, the full scale mockup 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 HFEe
principles and criteria

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

e Relationship of specific design deficiencies to critical operator
[ actions / inactions during the first 150 minutes of the accident.
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APPENDIX B

OPERATOR ACTIONS, DECISIONS, AND RESPONSES DURING

THE FIRST 150 MINUTES OF THE

TMI-2 INCIDENT

I
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

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

Throughout 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 butI the trip tirne is not entirely certain.

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

emergency feedwater pumps (EF-P-1, 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 blockedI due to closed block valves EF-V12 A&B. 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 Co+ t 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

2353 psig. At 13 seconds, the PORY (RC-R2) closing setpoint of 2205 psig was reached.

The PORV, however, failed to close resulting in a rapid depressurization of the primary
|
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( system and subsequent core damage. The status light for this valve shows the solenoid

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)

despite 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 to the make-up station to perform Emergency
Procedure (EP) actions associated with the trip. Control Room Operator D (CRO D) noted

b the following alarms:

Condensate pump trip-panel 17o

Turbine trip-panel 17e

Feedwate pump trip-panel 17e

( e Reactor limited by feedwater-panel 15

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.

h 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 roted 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

-
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{ trip and then drop after the reactor trip. During the period from 8 to 13 seconds, CRO C
performed the following EP steps:

( Closed the letdown isolation valve (MU-V376)e

Opened one high pressure injection valve (MU-V16B)e

{ Attempted to stat 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-1 A 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 exoected 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 net identify the PORV problem until 138 minutes due to the closed indication showing

. anel.on i. ;

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

At 41 seconds, make-up pump MU-P-1A was started by CRO D. CnO 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-V5A) 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.

-
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( At about 1:40, SS E moved to the direct phone to the 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 1640

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

MU-P-1B was trippede

b MU-P-1/ AC werr operating in the HPI modee

e MU-V I',A, B, C,D open

[ e Decay heat closed cooling pumps DH-P-1A&B start

e Emer ,ency diesels start.

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

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

location of the 1.3 features status lights and the arrangement of the indicators violates

{ human engineering practice as noted in Section 3.1.7. 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 tne 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 permi'.ted manual control of the HPI flow rate by means of MU-V16A, B,
|{ C, D. CRO D throttled these valves monitoring the HPI 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
HPI flow meters on .nel 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 HP!/ES and subsequent throttlir g 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 opecator judgment". In f act, however, it is the
result of operator training, CR design, and inadequacies in emergency procedures.

E
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| e PZR level is not a positive indication of core coverage in the )

| . situation which obtained but operators had been trained to consider it j

R to be a positive indication. !

| Operators were trained to avoid a solid pressurizer. They followede
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
I cooling pump (IC-P-1A). 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

I primary stations during emergency operations violates human engineering practice as
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:
|

g Closing MU-V16 ABCDe

E Shutting off make-up pump MU-P-IC.e
I

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

I about 6:00. Despite the importance of maintaining these parameters subcooled, no
integrated instrument showing this relationship is available in the CR. Operators were
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
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 turMne trip as shown

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

following checks:

e Verified main FW pumps tripped

e Noted OTSG Ievels decreasing on start-up range

|
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|
| e Verified emergency feedwater 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-V12I 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

I operation. CRO C was attempting to confirm EFW flow. No flow meter for EFW is
| provided although there are flowmeters for main F flow. At the time that CR0 C

checked for EFW flow, the OTSG's were below low .svel 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 tb 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 showede

erroneous open indication

.I e Verified governor valves closed

Noted turbine bypass valves openinge

Manually tripped turbinee

e Verified steam extraction valves closing

e Moved turbine breakers and field breakers into pull-to-lock ;
'

Verified busses in normal line-up.o

I
i
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b These steps are required by the EP for turbine trip. They require observing various

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 steps 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 1

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:

o Condensate pump CO-P-1A tripped

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
activi~ ies:t

Noted hotwell le rel 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. Coasequently, 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 Increased 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 Average Temperature (Tave) noting 570 -580 and
increasing.

[
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[ At about 5:00, CRO C decided 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:

The layout of the feedwater station does not facilitate checking thee

r valve lineup. As noted previously, the panel organization does not
L reflect plant configuration, sequence of operation, or component

criticality.

[ e 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.

[ One 12 valve indicator was obscured by a caution tag which wase

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

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

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
hotwell 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 thM time.

L
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I
SS E noted the EFW problem described earlier and the identification 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.

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

The operators have stated that in the plant operating history, thee

primary system was extremely reliable while problems were common

I 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.

.I Restoration of the hotwell rejection capability would be necessarye

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 emergency.

Between about 11 and 15 minutes, CRO C checked the high hotwell 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.I I

,

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 levelI 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 condensate pump CO-P-2B leak between |

I



l

[

h 16 and 19 minutes. Based on the condensate system situation, SS E lef t the CR at a' .ut

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

[ At about 20 minutes, the OTSG levels 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 'evel and RCS pressure.
J Operator actions at this point suggest uncertainty about what action to take in the
- presence of the conflicting PZR level and RCS pressure data,

i

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 tha 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
c

e
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[ considerably behind at the time. Operators have stated that the lag in the alarm printer |

due to the volume of alarms rendered it relatively useless during the incident. Use of the

{ alarm printer to present information which must be received in real-tim.e 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 Aux'iliary 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.
[ 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
b time and approved shutting down the RB sump pumps and CRO D directed an 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 had burst.

1By 25 to 40 minutes, the operators were in possession of several data points which

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

e 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.
Hot leg temperature in relation to RCS pressure showed saturatione

conditions. Operators, however, had no positive display of saturation
conditions and had apparently not been trained to refer these
parameters to steam tables

The loss of coolant EP lists low RCS pressure and low PZR level as
|

e

LOCA symptoms. No guidance is given for high PZR level and low ]RCS pressure. '

[ High RCDT level and flow to the RB sump are LOCA symptoms.e

Operators, however, knew that the PORY had lif ted and some water
l[

,
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[ would have been transferred to the RCDT. This LOCA clue is also
complicated by the fact that water is received by the RCDT from
other sources (such as RC pump seal water).

( The POP,V tailpipe temperature was at 285 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 temperatures as due to the initial opening of the
PORV-particularly in view of the erroneous closed PORV indication.

During the period from 40 to 70 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 po'nt 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 ccerators did not notice

these 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
b 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
b 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 CR 7 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-VilA to maintain a
30 in level. Emergency feedpump EF-P-1 was secured shortly thereafter. The operator

Iu

-
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(. was attempting to bring the secondary side to a normal shutdown condition although
securing the emergency feedpump violates procedure.

b 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.
j

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 val',e: EF-VSA&B to hold the B OTSG level.
s

[ 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

o

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

b 3.2.

At about 75 to 30 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 sump level, and the increased RB pressure. Following this discussion, SS E

F directed the CRO's to isolate the B OTSG. CRO D carried out this action by moving to
L

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 N!'s came on scale. This combined wdh 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

-
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[ immediately opened EF-Vll A restoring EFW flow. Opening EF-VilB would have 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 l

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 BWST 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 clearly point to an open PORV but this was not realized

h at the time. Either the operators were uncertain of the quantitative difference to expect
or the 283 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 !ayout 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.

[
-
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[ Following shutdown of the A loop RC pumps, NI's showed increbing counts and hot
and cold leg temperatures diverged rapidly. At 105-110 minutes SS D and SS F arrived in

{ the CR and discusse,d 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 I

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 t'ne 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 emerg;ncy was declared shortly thereafter.
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TABLE B-1

TMI-2 PANEL DESIGNATIONS

E

e Inner Consoles
[ 2 Computer console
L 3 Auxiliary systems console

4 Plant control console
5 Turbine control console

b 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 recording panel[ 12 Radiation monitoring panel
13 Engineered safety features panel

{
. 14 Control rod drive panel

15 Containment isolation panel
16 Turbine suparvisory panel
17 Turbine auxiliary monitoring panel

r 18 Station electric auxiliary monitoring panel
L 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
g- SA Reactor coolant drain tank panel
L, 20 Nuclear instrumentation cabinet No. I

21 Nuclear instrumentation cabinet No. 2
25 HV&AC panel

[
E

E

E

[
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I 20 Dec mber 1977 TOP l-2-610

'

r -

' DESIGN CHECKLIST
I

{
- LABELS, MANUALS, MARKINGS

Test Title /H14 We u,o % el - 3
F
L Test Project No. Date

Detailed Design Considerations YES NO N/A CdMMENTS

1. Controls, displays and other items /r of equipment are clearly marl <ed
L and labeled exc.ept in cases where

use is obvious to the operator.

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

[ 3. Labels do not cover any other / Labels located behind controls
information and are not located
behind controls. They can be

i

[ seen easily by the operator and
fare not obscured by the operator's I

hand activating a control. |

[ 4. Labels gre 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.

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

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

i

1

8. Labels are graduated in size.

{ Group label characters are at j
least 25% larger than those of
individual controls and displays. ,

E
,

u

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

C-3
I
1

_ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



TOP l-2-610 20 December 1977

Detailed Design Considerations YES NO N/A| Comments

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

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

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

I 1. Extended copy (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 l / ift-C, white, white florescent,
or torch-lighted characters on ,

!

a dark background are used. |i
i

16. With illumination above l ft- / Some of each '

C, black letters against a light
background are used.

!

17. For dark adcptation, letters |
are visible and do not interfere !
with night vision.

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

I
i

|l
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TOP l-2-610

[
Detailed Design Censiderations YES|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 offixed, altered and
removed.

21. Markings and tags are as perma- /nent as the equipment to which I

ir applied and able to withstand
L 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. f

[ 25. Vertical Icbels are used only / jwhen the labels are not critical
for personal safety and perform- l

ance, and space is limited.[
26. Electrical receptacles are clearly /marked with voltage, phase and

{ frequency characteristics.

27. Pipe, hose, and tube lines are /[ ciecrly !abeled as to contents,
pressure, temperature, and
hazards.

b 28. Warning placards are well illu- /
minated.

[ 20 Warning notices are clear and /
direct. Characters are '.5% I

larger than any following in-
'

{ structions.

30. Placards are placed adjacent /p to hazards.
L I

u

C-5
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TOP l-2-610 20 Decernber 1977 |
Detailed Design Considerations YES, NO|N/A Comments

3I. Circuit breakers are labeled /
and easily accessible.

32. Trade names and other irrelevant /infdrmation do not appear 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 j Mimic leaves out a lot of
part is labeled with a visible controls
and meaningful name, number,
and symbol.'

36. Printed information is directly /
I useable with a minimum of de-

coding and interpolatiori.
.

t 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.

I

. I
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DESIGN CHECKLISTr 6
L CONTROLS

Test Title /]414 Xe up hAnel - 3[ ,' Test Project No.,

Date

[ Detailed Design Considerations YES NO N/A COMMENk[

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

[ and dispicys are grouped together.

3. Control groups, sequential opera- /
[ tions have left-to-right order

of use or top >to-bottom order
of use.

I 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

v,sible.

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

_

_ 7. Groups with similar f;nctions /
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
[

t
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Detoiled Design Considerations YES NO|N/A Comments '

l1. 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 / |ar guarded to prevent accidental
activation.

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

IS. Rotary Control
DIMENSIONS:'
Length /

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

Width /

|||
max 1.0 inches (25mm)

Depth j
min 0.625 inches (16mm) '

max 3.0 inches (75mm) |
RESISTANCE /min 1.0 inch-Ib (I 13 rrN-

m) 3i
max 6.0 inch-Ib (678mN- 3
m)

DISPLACEMENT /
|l For facilitating performance

min 30 degrees
max 90 degrees _j i

SEPARATION V
|

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. Key Operated Switch
DISPLACEMENT /

min 80 degrees |
7!C-22
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Detailed Design Considerations YES|NO|N/A| Comments

max 90 degrees
HEIGHT

p min 0.5 inches (13mm)
u 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 !

min 0.45 inches (I I mm)
r Distance
L max 0.75 inches (19 mm)

Width
min 0.1 inches (3 mm)

h 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)

r 18. Continuous Adjustment Rotary /L Knobs
OlMENSIONS:

- Fingertip Crasp 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)

r Palm Grasp
L Diameter

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

E

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

Length
min 3.0 inches (75 mm)

TORGUE:
Height

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

max 6.0 in-oz (42 mN-m)
SEPARATION: E

EOne 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) E175 - 1.0 inches (25 mm) 3275 - 0.5 inches (13 mm)
Length (rpm-length)

|none - 3.75 inches (95 mm)
| 75 - 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)
175 - min 5.0 in. (l25 mm)

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

max 4.5 in. (i 15 mm) ERESISTANCE: (rpm-resistance) g
none - min 2.0 lb (9N)

max 50 lb. (220N)

|iI75 - min 6.0 lb. (27N)
max i5 lb (67N)

275 - min 2.0 lb (9N)
max 5 lb (22N)

|'SEPARATION: (rpm-separation) a<
none - min 3.0 inches (75mm)
175 - min 3.0 inches (75mm)
275 - min 3.0 inches (75mm)

;

_
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(. 20 Dec2mber 1977 TOP l-2-610

f

Detailed Design Considerations |YES|NOlN/A| Comments

[ 20. Hcndwheels /
"

DIMENSIONS:
Wheel Diameter

[
''

One Hand
min 2.0 inches (50 mm)
max 4.25 inches (l 10 mm)

r Two Hands
L min 7.0 inches (180 mm)

max 21.0 inches (530 mm)

F
Rim Diameter:

min 0.75 inches (19mm)u

max 2.0 inches (50 mm)
RESISTANCE:

[ One Hand
min 5 lb. (22N)
max 30 lb. (l33N)

{ Two Hands
min 5 lb (22 N)
mcx 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 Ooerotic,

[ min 0.365 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.0N)
;

Little Finger Ooerotion
min 5 oz. (1.4N)

[ max 20 oz. (5.6N)
DISPLACEMENT:
Thumb or Finger O erotion

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

3
r

C-25
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Detailed Design Considerations YES|NO|N/A| Comments

SEPARATION:
ESingle Finger Ooeration E

min 0.5 inches (13 mm)
'

preferred 2.0 in. (50 mm)
ESingle Finger Sequential Ooerotion
Emin 0.25 inches (6 mm)

preferred 1.00 in. (25 mm)
Operation by Several Fingers m

min 0.5 inches (13 mm) I
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. (l8 N) 3
Emax 20.0 lb. (90 N)

Foot will rest on control
: min 10.0 lb. (45N) a

max 20 lb. (90N) |
DISPLACEMENT:
Normal Boot Ooerotion |min 0.50 inches (l 3 mm)

max 2.5 inches (65 mnd
Heavy Boot Ooerotion

j
min 1.0 inches (25 mm) e
max 2.5 inches (65 mm)

Ankle Flexion Only
min 1.0 inenes (25 mm) 3
max 2.5 inches (65 mm) E

Total Leg Movement

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

23. Keyboards
DIMENSIONS: / |
Diameter Bare-handed

min 0.385 inches (10 mm) Emcx 0.7S inches (19 mm) Bpreferred 0.5 in. (13 mm)
Cold Regions mittens

3min 0.75 inches (19 mm) Epreferred 0.75 in. (19 mm)
RESISTANCE:

S
C-26 "
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E
Detailed Design Considerations YES NO|N/A Comments

c

L Numeric
min 3.5 oz. (lN)

[ _ max |4.0 oz. (4N)
Alohanumeric |

. 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)

F DISPLACEMENT:L Numeric
min 0.03 inches (0.8 mm)

b max 0.19 inches 4.8 mm)
Alphanumeric <

'

min 0.05 inches (1.3 inm)
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 r6m)

{ preferred 0.25 ir . (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 (Cloved 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 cz. (2.8N)
max I6 oz. (4.5N)

b Large Switch
min 10 oz. (2.8N)
max 40 oz. (I IN)[ DISPLACEMENT:

2 Position
min 30 deg

{ max 120 deg.

F
L

C-27r
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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: !

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

t DISPLACEMENT:
min 0.125 inches (3 mm) I

max 0.250 inches (6 mm)
positive position switch 3/16
in. (5 mm) |

BARRIERS: I

Barrier Width
min 0.125 inches (3 mm)
max 0.250 inches (6 mm)

Barrier Deoth 1

min 0.88 inches (5 mm) |
max 0.250 inches (6 mm) 1

RESISTANCE E
min 10 oz (280 mN) 5
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)

C-28
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Detailed Design Considerations |YESI NO|N/A Comments

[ RESISTANCE:
One Hand (d-l)

min 2 lb. (9N)[ -

max 30 lb. (135N)
Two Hands

min 2 lb. (9N)
E max 50 lb. (220N)'

One Hand (d-2)
min 2 lb. (9N)

7 max 20 lb. (90N)
L Two Hands

min 2 lb. (9N)
7 max 30 lb. (135N)
L DISPLACEMENT:

Forward (d-1)
max 14.0 inches (360 mm)

[ Lateral (d-2)
max 38.0 inches (970 mm)

SEPARATION:

{ ~One Hand Random
min 3.0 inches (75 mm) |

_

preferred 5.0 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 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)
E max 20 lb. (90 N) |L Foot Resting on Pedal

l

min 10 lb. (45 N)

{ max 20 lb. (90N)
i
.

|
7 |
L |

|
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|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) Epreferred 6.0 in. (150 mm) E
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 volves open counterclock- /
wise. |

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

31. Rotary controls turn to the right / E(clockwise) to increase, cnd g
left (counterclockwiw) 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

Iof displays. m

34. For left-hand operations knobs / gare placed below or to the left
3of displays.

35. Controls meant to have a limited j |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| NOi N/Al 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 controis.

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

[ 40. Control color has high contrast /
with background.

[ 41. Ambient light color determines y
useable control colors.

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

{ 43. Legend switch lamps are replace-
oble from the front of the panel j
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 lirnbs 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- g
fected by distortion, shock and

[ vibration. +

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

i~ 49. Latches on levers do not cause /L delay in operation.

[
C-31
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NOfN/A
Detailed Design Considerations YES Comments

50. Minimum use made of hnrizontal / g
or 3 position toggle switches. EI

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- yvertent activation causing a
haza:dous condition, controis

Ecre recessed or shielded by a 3lphysical barrier.

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

i

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 jdefinite or sustained effort is
required for activation.

55. 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.

I62. Diagrams are used wherever jpossible.
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Detailed Design Considerations LYES | NO|N/A| Comments

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

b 64. Adjustment controls are easy /
to s::t'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.

[

[

[
~

[ l

E

<

[ l
|

~

%

[

[

[

[
< ,
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Detailed Design Considerations YES NO N/A Comments
.

.

.

|
1

l
l
1

|
|

\

_

m

I
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|

[ DESIGN CHECKLIST
8

DISPLAYS
'

Test Title /)$)4 Ke v,o 914 a.e 1 - 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 of movement. /
of the control, j

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

_ 3. Functionally related units are /
-

grouped together and are similar
from panel to panel.

|
F 4. Displays in groups are located / !L from left-to-right and/or top-

to-bottom order of use.

b 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 con

- be read from the normal operat-
ing position.

-

-

YES = Adequate NO = Inadequate N/A = Not Applicable
E
i
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Detailed Design Considerations YESINO N/A Comments
,

8. In standing positions, the most /
frequently used displays are g

Elocated approximately at the
eye level of the operator.

9. Frequently used dispicys are /
grouped together.

110. Displays are located where they / !

con be read to the required degree
|of accuracy.
;
1

11. If on separate panels, positions
/of related controls and displays

correspond and the panels do
not face each other.

W12. Control display groups for main-
|tenance use only are not located '

in prime operating space.
!
i 13. Display arrangement is consistent /from one situation t6 another.

|

l14. Unusual aids such as ladders, /extra lighting, etc., are not |
i

needed to read or gain access
to a display. Elg

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
i unless the activities require

the same information.

18. Failure in the unit is clearly /shown or the operator is other-
wise warned.
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E
Detailed Design Considerations YES|NO|N/A Comments

[ 19. Trademarks, company names, /
and other unnecessary informa-v

tion are not on the panel face.

20. Job cids (graphic overlays) are /
provided when a plotter operator I

p is required to interpret graphic
L data.

.

b
21. On units having operator displays, /maintenance displays are located

behind access doors on the opera- )
tor's panel.

[
l22. On units without operator panel, / '

maintenance displays are located
{ on one face accessible in normal

installation.

r 23. Viewing distance from the eye /L to the displays located close
to controls is 28 inches (710mm)

h 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-

y
_ lution; viewing distance is 16
- inches (10 in. minimum).

28. Illumination is uniform. /
29. Multiple displays grouped together

will have brightness uniformity /
,

p across the range of full "ON"
L 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 disilays 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
Horiz tal Line of Sight

{ 40 maximum
15 optimum

Normgl Line of Sight
[ 20 maximum

15 optimum
Head Rotation Alone
Hor' tal Plane

6 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 optimum

Vertical Plane
90 maximum
15 optimum

Normal Line of Sight
15 optimum |

33. Glare does not interfere with
reacability 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 f!asher failure, the
light illuminates and burns steadily.

[
37. Color coding is used where pos-

sible; unused scales are covered. g

38. Indicators used at night are dim- /mobie (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:
-

AgOR?iewing distance
#' I[ screen diagonal

. OPTIMUM:
4

PREFERRED LIMITS:
3-6

|

ACCEPTABLE LIMTS:
|2-8 |

FACTOR:
Angle off centerline
OPTIMUM:[ 0

E
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Detailed Design Considerations YES NO N/A- Comments

PREFERRED LIMITS: |20
ACCEPTABLE LIMITS:

30
g

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 ES-20 ft-L (17-69 cd/m ) g
FACTOR:
Luminance variation across 3screen (ratio of maximum to 5
minimum luminance)
OPTIMUM:

i |
|

PREFERRED LIMITS:
I.S

|ACCEPTABLE LIMITS:
3.0

FACTOR: E
Luminance variations as a func- E
tion of viewing location (ratio
of maximum to minimum lumi- Enonce) E
OPTIMUM:

|PREFERRED LIMITS:
2.0

ACCEPTABLE LIMITS:

|4.0

A TOR.
#I I ambient light

bright part of image |OPTIMUM:
0

PREFERRED LIMITS: |0.002-0.0 |
ACCEPTABLE LIMITS: C)]0.1 max { (,
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L

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 /p is provided for remote handling
L situations.

43. LED are red only and not near /
\r
'

L 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 y/
and unavoidably associated with

- .the proper control.

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

48.. Indicator tights 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 after the control move-
ment stops.

I
L

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

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

53. Counter numbers change by j
snap action, follow each other Y
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 j
supply of printing materials. 3

E
55. Faijure of a display circuit is /immediately apparent.

56. Failure of the display circuit /does not affect display equipment.

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

58. A signal absence does not denote /
"go ahead," " ready," etc., only E
a power off canaltion. E

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 3

5require cperator action with-
out undue delay to avert
personnel injury and/or equip- g
ment damage. g-

:

i

i

'
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r
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 .a suc-

[ cessful mission is not possible
unless corrective action is
taken.

Yellow advises an operatorc.
of a marginal condition or
alerts him to situations of

( caution, recheck or unex-
pected delay.

{ d. Creen 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
stati:nt,

[ 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 directed
to both earphones and work crea.,

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

tenance, emergency, health
( hazard).

F
L
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Detailed Design Considerations YES NO N/A Comments

64. Audio signals denoting emergen- /
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-

Eoscillator effect). E
e. Scrambled speech effects

that may be confused with
cross modulafion signals
from adjacent channels.

If. Signals that resemble rondom
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.

I
|
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Detailed Design Considerations YESINO|N/Al Comments

[ h. Signals that resemble sounds
likely to occur accidentally
under operational conditions.

b 66. The first 0.5 seconds of an !
oudio 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 clarms.

68. The height to width ratio of /
[ all .lobeling 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-; Y

-
tive, qualitative, or check reading).

w

N

-

%

[

[
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Detailed Design Considerations YES!NO N/A Comments

I
I

I
I
I
I

'

I
I
I
I
I

|

I
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r
L DESIGN CHECKLIST

10
r

L WORKSPACE

Test Title AM4 Weurs (huel 3
r
L Test Project No. Date

7 Detailed Design Considerations YES NO N/A COMMENTS
E

1. Design and sizing insures accom- [
p modation, compatibility, opera-
L bility and maintainability by

at least 90 percent of the user
population (a range from the I[ 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
inenes (100 mm) deep and 4
inches (100 mm) high to allow
for protective or specialized
apparel.

f
[ 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
7 - 22" (560 mm)
L

YES = Adequate NO = Inadequate N/A = Not Applicable
I
L.
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|Detailed Design Considerations YES NO N/A- Comments

maximum console width -
44" (1.120 m)

g
g

c) Sect 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 surfoce 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)
Iwriting surface - 36"(910 m

mm)

vertical dimension of panel |26" (660 mm)

maximum conscie width -

|36"(910 mm)

S. Panel Dimensions - seated or /standing with standing vision |over top.

seat height - 28.5"(720 mm)

'-
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r
L Detailed Design Considerations

- YES|NO N/Al Comments l

[ writing surface - 36"(910 mm)

vertical dimension of panel 26"
!

7 (660 mm) '

L
maximum console width 36"
(910 mm)

E
L 4. 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)

b
7. Panel Dimensions - standing /(without vision over top).

writing surface - 36" (910 mm)
.

verNeal dimension of panel -
36"(910 mm)

maximum console width - 36"
(910 mm)[ f

8. Consoles have at least 4 feet /(1.220 m) of free floor space
{ in front whenever feasible. 1

{
,

~

9. The seated operator has free [pedal access and use of foot
- pedals.

f 10. Compartment design allov.s /
<

L equipment sharing and go e
communication.

f[ lI. Workspace allows ease of weapon /handling, aiming, loading, firing,
_ and field stripping.
-

12. User is oriented to work site. /
E

E
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Detailed Design Considerations LYES |NO N/A Comments
'

13. Crane controls are easily reached /
3,|and afford load visibility. E

|14. Display reading location is identi-
|

fled. |

15. Equipment is designed and in- /
stalled with workspace require-

1

ments in mind.

16. Armrests are at least 2 inches /
E

(50 mm) wide and 8 inches (200 5
mm) long.

4

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
Emm) E

18. Back and seat of chair have /
I" minimum padding.

| 19. Lateral work space is 30" wide / a
| x 16" deep; writing space is 24"

wide x 16" deep. I

! 20. Armrests do not interfere with /
work, egress or eme rgency pro-
cedures.,

21. Vertical seat adjustments are [
! 15-21"(16-21" for maie use

exclusively) in I inch maximum
increments. 3

E
22. The, seat backrest reclines 103- / gI a. o,d supports the torso s

n.- .ne operator's eyes are E,

wirnin 3" of the " eye-line."

C-56
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F
L Detailed Design Considerations |YES| N0|N/A Comments

[ 23. Rotating seats have 8 locking /' positions minimum and support
250 lbs. The seat adjusts fore l

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 rocks requiring main- /tenance have space available,

[ when feasible, as follows:

a) Minimum distance from the
F front of the rack to the
L opposite surface or obstacle

is 42 inches (1.070 m).

b 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 and 4 inches
(100 mm) on the other.

p 2) With drawers weighing
L 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 ciecrance at any wecpon

{ position.

30. User space is riot encroached /
upon by others.

C.57
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Detailed Design Considerations |YES NO N/A| Comments |

31. Reflection of instmments or /
console in windows or windshields
is avoided.

32. Right-left viewing angle for . /
a wrm-around console is 190- '

maximum.

33. The forward field of view is /
180 minimum.

34. Minimum illumination levels
for different work creas and
types of work are as follows Ein Footcandles (LUX): 3

Console surface 30 (325)
,

Dicis 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 (110)

Passageways 10 (I 10)

Reading I
ELarge print 10 (I 10)

News print 30 (325)
Pencil reports 50 (540)
Small type 50 (540)
Prolonged reading 50
(540)

Recording 50 (540)

Repair work:
EGeneral 30 (325) E

Instmment 100 (1075)

I
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E

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

[ 35. Visors, etc., reduce uternal /
glare.

[ 36. Transparent areas are free from /-
color, distortion, etc.

p 37. Multireflections from multilayered
L windows are minimized.

p 38. Windgereen angle of incidence /is 60 maximum to undistortedu
vision.

[ 39. Wir'idows or canopies have optimum I
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.

b
47. Heating and air conditioning speci- [

fications for mobile detail work
areas - 50 F to 85 F. For rma-
nent details work areas - 65

[ 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.

E
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Detailed Design Considerations YE5'NO N/A Comments

per minute per man minimum.
Air is moved past the operntor g

5at a velocity of not more than
100 feet (30 m) per minute - g65 feet (20 m) per minute if

Epossible.

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 average room sound absorp- [tion coefficient is at least 0.20.

53. Facii. ties and equipment are /designed to control the trans-
mission of whole body vibration a
to levels permitting safe opera- I
tion and maintenance.

54. Test stands are part of the equip- /
men t.

55. Handles are provided on units /
which em 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, cir
flow rates should be between
150 and 200 cu. ft. (4.25 and E5.66 cu ..1) / min./ person. E

/58. Protective padding is used.

| 59. Mirrors are braced against vibra- [ -

tion.'

I
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L

Detailed Design Considerations YESINO N/A| Comments
_

60. Ventilation or other protective /measures are provided within
[ limits.
t

61. Intakes for ventilation systems [r are located so as to minimize
L 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 ar.e !
L provided.

[ 65. Illumination is adequate, glare /is reduced and ccpability 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, !

iExposed 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
fcompartments.

E
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Deto!!ed Design Considerations YES NOJN/A Comments

73. _ Adequate and suitable sforage /
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 atools required during checkout. g

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 [
ore not obscured by poor arrange-
ment of people or equipment.

I:
C-62
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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 i

!{ noise.

88. Equipment is secured in order
|[ to prevent shifting or overturning !

accidentally.

[

[

[

[

[

[

[ -

[

[

[

[

[
C-63r
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Detailed Design Considerations YES NO|N/A Comments
|

,

!
!

!

,

.

l
|

|

l

,

I
|

I
I
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E
'

' '

DESIGN CHECKLIST
20

[ MEASURES
'

Test Title. /tN4We vt) $gue1 3
I f

',
L 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.

f 4. Display viewing distance: 13- /'
28".

E
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 Applicable1

,

L
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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.

'l7. Measures clearly detailed.

18. For group use: neitiple of food [
components or general formula
for computation given.

I

_

F

|
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[ DESIGN CHECKLIST
I

{
- LABELS, MANUALS, MARKINGS

Test Title Tuehaue Ceu ko| Su k - (hael S
| Test Project No. Date

Detailed Design Considerations YES NO N/A COMMENTS
|

l. 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

I 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.
3 to be identified. l.3 Turbine EHC System
| status, lines and ref. dis-

3. Labels do not cover any other j plays have extensive oper-
information and are not located ator supplied notation
behind controls. They can 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.

4. Labels qre located in the same / 4.1 Tuming gear oil and seal
I manner throughout the equipment backup pump control label

and system. above control
4.2 Turning gear control label

S. Labels are not covered by other / above controlI equipment and are located on 5.1 Low E.H. fluid level lock-the flattest, least cluttered out control obscures itsand cleanest surface available, own status indicators

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

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

8. Labels are graduated in size. / 8.1 Turbine EHC system ID
Group label characters are at some label as ind. compo-
least 25% iarger than those of nents| individual controls and dispicys. 8.2 Turbine supervisory indi-

cation system label
r

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

|

| C-3
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'

1

!

I|1IDetailed 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 Cov. oil cooler

Jthan 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 l.1 Turbine speed hold recom-

/|is in lower case letters. mendations in all caps |

; 12. Label characteristics are deter- jmined by illumination level
and color.

13. Labels are easily read at opera- ,/ 13.1 Turbine EHC system panel
tional reading distances with v

lirW'ar scales are too small '
vibration / motion and lighting *

levels taken into consideration.

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

i

|
|S. 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 adcptation, 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.

C-4

. . ..



__ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _
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~

TOP l-2-610

_ Detailed Design Ccnsiderations YES|NOlN/A| Comments

[ 19. Labels on production equipment /
ore as durable as the equipment.

[ 20. Labels for prototype equipment /
ore easily offixed, 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 |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 /{ when the labels are not critical
for personal safety and perform-
once, 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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IiDetailed Design Considerations YES|NO|N/A Comments i

31. Circuit breakers are labeled ||and easily accessible.
1

32. Trade names end other irrelevant / 32.1 Bailey and G.E. controls 3!information do not appear on are so labeled E'
labeling.

33. Labels are concise with a mini- / 33.1 Turb. lube oil temp.; E/H
mum of repetitive information. gov. oil cooler temp.; Cen.

Hydrogen temp and Exciter
34. An abstract symbol is used only / cold air temp controls have .i

if meaningful. redundant labeling

35. Each assembly, component, and j |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-
cloture 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. '

I'

I
. I

|

l
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DESIGN CHECKLIST
6

{ CONTROLS

Test Title Tv r bru< C.u l.a | Sy4 -[,

Test Project No. Date

L
Detailed Design Considerations YES NO N/A COMMENTS

-

1. Control relationship to its display / l.1 Throttle valve controls andF is apparent. position indicators mightL
be better arranged

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 / 6.1 Most controls can bethey cannot be acc| dentally engaged by accidentalmoved.
bumping

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
I
t,
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Detailed Design Considerations |YES NO' N/A Comments

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

12. Internally mounted controls ! 1

are located away from dangerous |

voltage.

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

14. Controls used for same function /on different types of equipment
are of the some size and shape.

15. Rotary Control j 15.1 Controls ref. in 8.3 use
DIMENSIONS: Y rotary knobs 1/2 in diam.
Length I" high

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

Width,

I max 1.0 inches (25mm)
l Depth

min 0.625 inches (16mm)
max 3.0 inches (75mm) E

RESISTANCE g
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 g
One Hand Random 3

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

Two-Hond Operation
min 3.0 inches U5 mm)
preferred 5.0 in. (l25 mm) I16.1 Overspeed protection con-16. Key Operated Switch 7DISPLACEMENT troller uses __45* displace-
min 80 degrees ments

C-22
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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 (I13 mNm)
mcx 6 in/lb (678 mNm)

17. Discrete Thumbwheel Control / 17.1 Turbine EHC system low
DIMENSIONS: load limit MW; accelera-

| 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 (I I mm) 17.2 Above thumbwheels use =

Distance .25" throughs

max 0.75 inches (19 mm)I 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 Crasp 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)I ;

max 3.0 inches (75mm)
Palm Craso
DiameterI min 1.5 inches (38 mm)

max 3.0 inches (75 mm) i

|

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

Length )
min 3.0 inches (75 mm) i

TORGUE:
Height

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

max 6.0 in-oz (42 mN-m) ESEPARATION: E!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)

i

I 75 - 1.0 inches (25 mm)
i

275 - 0.5 inches (13 mm)
Length (rom-length)

i

none - 3.75 inches (95 mm) I
175 - 3.75 inches (95 mm)
275 - 1.5 inches (38 mm) i

Radius (ram-radius) I

none - m:n 9.0 in. (230 mm) )max 16.0 in. (410 mm)
|!|75 - 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 I5 lb (67N)
1

275 - min 2.0 lb (9N)
{max 5 lb (22N) 1

SEPARATION: (rpm-separation) !

i none - min 3.0 inches (75mm)
175 - min 3.0 inches (75mm)
275 - min 3.0 inches (75mm)

!

C-24
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r -

Detailed Design Considerations LYES |NO N/A| Comments !

[
~

20. Handwheels /DIMENSIONS:
. Wheel Diameter
{ "

One Hand
min 2.0 inches (50 mm)

-

max 4.25 inches (l 10 mm)
r Two Hands
L

min 7.0 inches (180 mm) I
max 21.0 inches (530 mm)

p Rim Diameter:
L min 0.75 inches (19mm)

mox 2.0 inches (50 mm)
RESISTANCE: .

[ One Hand
min 5 lb. (22N),

max 30 lb. (133N)
{ Two Hands

,

imin 5 lb (22 N)
max 50 lb. (220 N)

|
-

F DISPLACEMENT:L Two Hands
max i20 deg.

r SEPARATION:
L Two Hands - Simultaneously

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

21. Pushbuttons (Finger or Hand /Operated)

[ DIMENSIONS:
Diameter
Fingertto Coerotion

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

-
Thumb or Heel of Hand Ooerotion

min 0.75 inches (19 mm)
_ RESISTANCE:

Finger Ooerotion .
min 10 oz. (2.8N)[ max 40 oz. (11.ON)

Little Finger Operation
-

min 5 oz. (1.4N)[ max 20 oz. (5.6N)
DISPLACEMENT:
Thumb or Finger Operation

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

C-25
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F
L

Detailed Design Considerations |YES|NOIN/A Comments

b
Numeric

min 3.5 oz. (IN)
F

_ max |4.0 oz. (4N)L Alphanumeric
- min 0.9 oz. (250 mN)

F max 5.3 oz. (1.5 N)
L 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 :nches (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)
F max 2.0 inches (50 mm)L Arm Length (Gloved finger)

min 1.5 inches (38 mm)
-

max 2.0 inches (50 mm)
Control Tip

.

_

min 0.125 inches (3 mm)
mox 1.0 inches (25 mm)[ RESISTANCE:

Small Switch
_ min 10 oz. (2.8N)

max I6 oz. (4.5N)
Large Switch-

min to oz. (2.8N)
-

max 40 oz. (IIN)
DISPLACEMENT:_

2 Position
min 30 deg
max 120 deg.

~

i
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Detailed Design Considerations YES NO|N/A Comments

3 Position E
min 18 deg. E
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 5

min 0.625 inches (16 mm) 5
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) E
positive position switch 3/16 5
in. (5 mm)

BARRIERS:
Barrier Width

min 0.125 inches (3 mm)
max 0.250 inches (6 mm)

Barrier Depth
min 0.88 inchss (5 mm)
max 0.250 inches (6 mm)

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

26. Lever .f
DIMENSIONS: V '

Diameter
Finger Grasp

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

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

I
C-28
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b
Detailed Design Considerations YES NO| N/A Comments

RESISTANCE:
One Hand (d-l)

F min 2 lb. (9N)
L -

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:
Forword (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 (I3 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 Resting on Pedal ,

'

b
min 4 lb (18 N) |

max 20 lb. (90 N)
Foot Resting on Pedal

min 10 lb. (45 N)[ max 20 lb. (90N)

I
'

C-29-

_ - - _ _



.

I
TOP l-2-fl0 20 December 1977

Detailed Design Considerations ' ES NO N/A Comments

Ankle Flexion Only
max 10 lb. (45 N)

Tc,tal Leg Movement
_ min 10 lb. (45 N)

|max I80 lb. (800 N)
SEPARATION:
One Foot Random

min 4.0 inches (100 mm) Epreferred 6.0 in. (150 mm) m
One Foot Sequential

min 2.0 inches (50 mm) 3preferred 4.0 in. (100 mm) E
28. Adequate control response feed- /

back is provided.

29. Rotary valves open counterclock- !
|{wise.

30. Control movement conforms /
with corresponding related dis- |,play. m:

31. Rotary controls turn to the right / 3(clockwise) to increase, and
Eleft (counterclockwise) to

decrease.

I32. Stops cre 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 I;of displays. E

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- E|.oriate fecends. E,

C-30 )
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F

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.

[ 41. Ambient light color determines /
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

r are keyed to prevent the possibil-
L 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 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. 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 causing a
hazardous condition, controls

3are recessed or shielded by a 3physical 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
equipment.

56. Main Power switch is !abeled. /
57. Failure of power steering does /

not inccpacitate steering.

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

59. Controls are bicck or gray. /
60. Controls are labeled with basic / ginformation for proper identi- 3fication, utilization, actuation,

or manipulation of the element.
a -

II. Operating instructions are pro- /s {vided except where use is obvious. i

I62. Diagrams are used wherever [ 6t.l None used
possible.

I
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Detoiled Design Considerations YESlNO|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.

L
65. All controls have appropriate /

scales or indexing.

66. If red lighting is used, red is !
not used for coding. Use bicek
and yellow striping.

E

E

-

L

_

%

_

%

~

%

F

%

E

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

I
I|
I
I

~

I
I
I
I

I
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'

DESIGN CHECKLIST
8

r DISPLAYSL

Test Title 6vv6me Ca u f ~ l Su a ,le m - [
r
L Test Proi-:t No. Date

Deuiled Design Considerations YES NO N/A COMMENTS

1. Relationship between the dispicy -1.1 Tracking meter; throttle
[ and its associated controls is valve position; governor

unmistakable in terms of: valve position; gov. cont.;t

and valve position limit
a) The proper control to use. v' 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 / cate 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
from panel to panel.

[ 4. Displays in groups are located /
from left-to-right and/or top-
to-bottom 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 instruments are
( so sized / arranged that they can

g
be read from the normal operat-
ing position.

-

[

YES = Adequate NO = Inadequate N/A = Not Applicable
r
L
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Detailed Design Considerations YES|NO N/A| Comments

8. In standing positions, the most /frequently used displays are
located cpproximately at 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 accuracy.

I1. If on separate panels, positions /
of related controls and displays E!correspond and the panels do Enot 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. g
E

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.

I
i
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Detailed Design Considerations YES|NO N/A| Comments
_

i

E 19. Trademarks, company names, / Company names and trade-'
and other unnecessary informa- marks all over unit
tion are not on the panel face.

r
L 20. Job aids (graphic overlays) are

provided when a plotter operator /
is required to interpret graphic
data.

[ 21. On units having operator displays, / Valve test is right out in open
maintenance dispicys 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 normalL installation.

p 23. Viewing distance from the eye / Viewing distance to display =L 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.

F 25. Display pointer is mounted as
close as possible to dial face /L

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 V
r- across the range of full "ON"
L to full "OFF."

j
!

I
L
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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
Horiz tal Line of Sight

40 maximum
15 optimum

Norm i Line of Sight
2 maximum
15 optimum

Head Rotation Alone |
B

Horizgntal Plane
6Q maximum0 optimum

Vertical Plane
Horizontal Line of Sight

65 maximum
Normal Line of Sight |

35 maximum
Head and Eye Rotation

-

'Harizqntal Plane
95'' maximum
15 optimum,

! Vertical Plane
| 90 maximum

15 optimum
Normal Line of Sight

15 optirnum

j 33. Glare does not interfere with Glare is evident on Governor
reccability of the display at 1/ and Throttle Valve Position !

,

a location, indicators |

ICa2
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t Detailed Design Considerations YES|NO|N/A| Comments

E 34. Indicator lights show equipment ! 34.1 Are used appropriatelyL response, not merely control
position; are used sparingly and

p only show information needed
L 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.

FC 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 /r ambient illumination inadequate,L matter is illuminated by the
printer. Plotted matter is also
readily visible.

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

FACTOR?iewing distanceRatio of
b

screen diagonal
OPTIMUM:

4
PREFERRED LIMITS:[ 3-6
ACCEPTABLE LIMTS:,

2-8
b FACTOR:

Angle off centerline )
OPTIMUM:[ 0

1

C-43
-

_ _ _ _ _ _ _ _ _ - - - - - - - - -



.

|

TOP l-2-610 20 December 1977 |
Detailed Design Considerations YES NO N/A Comments

b
PREFERRED LIMITS: 1

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 ) g|PREFERRED LIMITS: E28-14 ft-L (27-48 cd/m )
ACCEPTABLE LIMITS:

2 3
S-20 ft-L (17-69 cd/m ) g4

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

5PREFERRED LIMITS:
I.S

|ACCEPTABLE LIMITS:
3.0

FACTOR: |Luminance variations as a func- E!tion of viewing location (ratio !

of maximum to minimum lumi-
Enonce) EOPTIMUM:

1

PREFERRED LIMITS:
2.0

ACCEPTABLE LIMITS:
4.0

| FACTOR: !Ratio of mbient light'

E'bright part of image
OPTIMUM: E

0,

I PREFERRED LIMITS: |
0.002-0.0 | |,

ACCEPTABLE L!MITS: 1

0.1 max

1
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r
L Detailed Design Considerations YESINO|N/A L Comments

[ For presentation not involving
gray scale or color (e.g., line
drawings, tables) 0.2 may be

F used.
L

42. Supplemental viewing system /p is provided for remote handling
L 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- 47.1 Both are used
ence to simple instructor lights.

48. Indicator lights are capable of [providing flashing red for emer-

{ gency or malfunction conditions.
4

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 pruvision of the display /
{ presentation is consistent with

system precision.

[ 51. The display indicator ceases
to move after the control move- /
ment steps.

-

[

[
C-45
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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 3
but need continuous monitoring, ter g

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 V
changed and indicates remaining
supply of printing materials.

55. Failure of a display circuit is
immediately apparent. g

|
56. Failure of the display circuit ,/ 56.1 Normal condition may be

does not offect display equipment. with all indicator lights outV

57. Most important displays are /placed in the optimum visual
Zone.

58. A signo! absence does not denote / 58.1 See 56.1
"go ahead," " ready," etc., only
a power off condition.

59. Transilluminated, LED and incon- / |. descent displays conform to
the following color code, except
that training equipment colors
can be approximate: i

a. Flashing red denotes only
emergency conditions which g

Erequire operator action with-
out undue delay to avert
personnel injury and/or equip-
ment damage.

C-46



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

| 20 December 1977 TOP l-2-610

1
1
1 Detailed Design Considerations YES| NO|N/A| Comments

b. Red alerts an operator that ! 59.1 b. red indicates operating
a system or any of its parts or engaged

| is inoperative or that .a suc-
cessful mission is not possible
unless corrective action is
taken,

Yellow advises an operator /c.
j of a marginal condition or
E cierts him to situations of

caution, recheck or unex-

,I pected delay.

d. Green indicates that moni- / 59.2 d. Green indicator absencetored equipment is in toler- of power or not active
ance 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

|I
a:: 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 /I to cell the operator's attention
to a condition requiring action.

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

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

63. Audio signal action specifies

I the nature of the problem (main-
.

tenance, emergency, health
hazard).

|
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Detailed Design Considerations YES NO N/A Comments

64. Audio signals denoting e.nergen-
cies are notably different from
routine signals.

6S. The following types of signals !
may not be used as warning
devic 2s:

a. Modulated or intermpted
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 3spaced in time.

E
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
Enoise generated by air con- Editioning or any other equip-

ment.

C-48
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( Detailed Design Considerations YES|NO N/A Comments

p h. Signals that resemble sounds
L likely to occur accidentally

under operational conditions.
r

L 66. The first 0.5 seconds of an y 66.1 All are same
/

audio signal is discriminable
from the first 0.5 second of

I any other signal. The length'
of the warning is a minimum
of I/2 second until corrective i

[ action is taken.
'

'
,

67. The audio device and circuit !r design preclude false clarms.
L

68. The height to width ratio of /
g all labeling is acceptable for
L 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 dispicys, 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

[
.

F
t
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Detailed Design Considerations YES NO N/A Comments

I

I

I

I

I
I
I
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L

DESIGN CHECKLIST
r 10
L WORKSPACE

r Test Title Tu, b,~.e. c.~ 4 . I -% c,b -5'
L

Test Project No. Date
r

L Detailed Design Considerations .YES NO N/A COMMENTS

r 1. Design and sizing insures accom-
L modation, compatibility, opero- [

bility and maintcinability by
at least 90 percent of the userc

L population (a range from the
5th percentile to the 95th per-
centlie for single dimensions).

L 2. Cabinets, consoles, and work ,/
surfaces that require an operator Y

[ to stand or sit close to their
L front surfaces contain a kick

space at the base at least 4
r inches (100 mm) deep and 4
L 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

F writing surface-25.5"(650
L 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
L mm)

vertical dimension of panel
E - 22"(560 mm)L

7 YES = Adequate NO = inadequate N/A = Not Applicable
L

C-53-

L



.
.

I|
!

TOP l-2-610 20 December 1977

Detailed Design Considerations YES NO N/A Comments

maximum console width - E
44" (1.120 m) E

c) Seat height 28.5" (725 mm)

writing surface - 36" (910
mm)
vertical dimension of panel n
22"(560 mm)

E
Maximum console width -
44" (1.120 m)

4. Panel Dimensions - seated -
without vision over top.

a) Seat height - 18"(460 mm) l

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 widtn - 336"(910 mm) 3
5. Panel Dimensions - seated or

standing with standing vision E
5over top.

seat height - 28.5"(720 mm) |
C-54
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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
r (910 mm)
L

6. Panel Dimensions - standing with 6.1 46" wide-

vision over top.

writing surface - 36"(910 mm)

p vertical dimension of panels /
L 26"(660 mm)

maximum console width - 44"
r (1.120 m)
L

7. Panel Dimensions - standing /
(without vision over top).

writing surface - 36"(910 mm)

vertical dimension of panel -r

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, l.. . ding, 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 3and afford load visibility. 3
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 / E
(50 mm) wide and 8 inches (200 5
mm) long.

17. Knee and foot room should exceed
the following dimensions beneath
work surfaces:

Ia) Height: 25 inches (640
mm)

b) Width: 20 inches (510
mm)

c) Depth: 18 inches (460
Emm) E

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. g

3
22. The seat backrest reclines 103- !

115g and supports the torso so
that the operator's eyes are

| within 3" of the " eye-line."
|

|

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

r 23. Rotating seats have 8 locking /t

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 racks requiring main-
tenance have space available,
when feasible, as follows:

a) Minimum distance from the
7 front of the rock to the
L opposite surface or obstacle

is 42 inches (1.070.m).

[ b) Minimum lateral workspace
for racks having drawers:

[- 1) With drawers weighingL less than 45 pounds (20.4
kg); 18 inches (460 mm)

r on one side and 4 inchesL (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. !'

.

[
t
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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. The forward field of view iso180 minimum.

34. Minimum illumination levels [for different work areas and
types of work are as follows 3
in Footcandles (LUX): 5

Consol.e surface 30 (325)

,
Diais 30 (325)

1

Emergency lighting 3 (30)

Gauges 30 (325)

Meters 30 (325)

Missiles:
Repair / Service 60 (640)
Storage areas 10 (l 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 reading 50

|(540)
'

Recording 50 (540)

Repair work: E
General 30 (325) 5
Instrument 100 (1075)

I
.
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Detailed Design Considerations |YES|NOIN/A| Comments

35. Visors, etc., reduce external /
gI glare.

36. Transparent areas are free from /
color, distortion, etc.

37. Multireflections from multilayered /
windows are minimized.

38. Win creen angle of incidence /
is6 maximum to undistorted| vision.

39. Windows or canopies have optimum /
unobstructed vision.

40. Instrument reflection is avoided. ! 40.1 Linear scale gages produce

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 [
I and lighting are provided.

46. Seating is compatible with con-
. sole.

47. Heating and air conditioning speci- [
fications for mobile detail workI 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 |YE5 NO N/A Comments

per minute per man minimum. 3Air is moved past the operator Eat a velocity of not more than
100 feet (30 m) per minute -
65 feet (20 m) per minute if E;

possible. g'
t

50. The effective temperature within ,f I

enclosures for exjendeg periods
-

]

v
is at or below 85 F (29 C).

51. The acoustical environment 51.1 Auditory clutter is present
does not degrade system effec- ! from competing sources
tiveness.

52. The average room sound absorp- /
tion coefficient is at least 0.20. V

I53. Facilities and equipment are I

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 mini m 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 clirnate, air g1
flow rates should be between
150 and 200 cu. ft. (4.25 and
5.66 cu m) / m / person. 3

E
58. Protective padding is used. /
59. Mirrors are braced against vibra- /,

tion.

Il
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L Detailed Design Considerations |YES\ NOlN/A Comments

E 60. Ventilation or other protective /' measures are provided within
limits.

E ,/L 61. Intakes for ventilation systems v
are located so as to minimize

7 the introduction of contaminated
L oir from exhaust pipes, etc.

62. Cars have seat belts. !r
! !
"

63. Windshields and windows are /
shatterproof and do not distort

E vision.

64. Hazard cierting devices are
E provided.
L

65. Illumination 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 i

I

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.

I
E

-

1

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

73. Adequate and suitable storage / 3is provided for manuals, work- E
sheets, etc.

74. Standees have work surfaces !
provided to support manuals,
etc.

I75. 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 on emergency
is clearly marked, oxes provided.

78. Emergency procedures are detailed. / |
79. Instructions are kept sirnple. !
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
fools required during checkout.

o3. Controls (switches, knobs, etc.) [
are easily reached from the Iworking position. 5

84. Components are located so that [ g
physical interference among 3operators working on the same
areas is lessened.

I-

85. The lines of sight to a display [are not obscured by poor arrange-
ment of people or equipment.

C-62
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L Detailed Design Considerations |YES|NOIN/A| Comments

c 86. Traffic flow between areas isL efficient.

7 87. Auditory alerting and warning
L signals are loud enough to be

heard above environmental
noise.

'
88. Equipment is secured in order /

to prevent shifting or overturning
[ accidentally.

Em

L

i

.

W

W

w

%

V
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%
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I
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'

Detailed Design Considerations YES|NO|N/A Comments

I.

I'

! I
I
I
I
I

.

I
I
I
I
I
I
I

.
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20 December 1977 TOP l-2-610
r
L

DESIGN CHECKLIST
r 20
L MEASURES,

7 Test Title. To v loru.s c. d e,I .fys k f
L 3

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- !
tent from one application to
another.

3. Measurirg marks on opaque /,

containers are placed inside.

4. Display viewing distance: 13-- ! 4.1 As great as 40"
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 contciner 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. 10.1 Already noted

I1. Display precision, response is [
{ consistent with that of system.

12. Scales: linear, start at 0, use /whole numbers, 2 pointers max, t/
numerals oriented upright.

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

p C-101
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Detailed Oesign Considerations YES NO|N/A Comments

13. Fie!d items are non-corrosive, /
*asily cleaned or disposed.

14. Information limited to that neces- [
sary to take action.

13. 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. j

1

,

I
I
I

_

I
I
I

:

| I
I
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.

.

DESIGN CHECKLIST'
I

LABELS, MANUALS, MARKINGS
g
5 Test Title S ecw by S y SJ.e ., - [Mel Y .

. Test Project No. Date

Detailed Design Considerations YES NO N/A COMMENTS

1. Controls, displays and other itemt / e Upper RT -2 knobs andof equipment are clearly marked lifes -probablT latching sys.-
and labeled except in cases where no labels at all!
use is obvious to the operator. f. Labeling generally poor -

l scribed letters not readily read-
2. Labels are on or near the item / ( able - too much info.

] to be identified. ". 2 transmation;-elow totalizers -5 1

no label
3. Labels do not cover any other

3 information and are not located / . Latching sys. - labels hidden by
control. Labels above and1 behind controls. The/ can be below - not always consistent -

seen easily by the operator and different designations
are not obscured by the operator's . Numerous labels added. BaileyI hand activating a control. controls -labels above.

/ Meters - above. Pumpspeed -
4. Labels qre located in the same v below

manner throughout the equipment
and system.

g S. 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 ! Y luoPN
1 or removed.

. 7. Where instmetions are lettered j
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

I least 25% !arger than those of
individual controls and displays.

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

C-3
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Detoiled Design Considerations .YES' NO|N/A Comments

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 :horacter.

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

,

i 1. Fxtended copy (instn;ctions) [ Caution placard - white on
is in lowercase 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 cr:d 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

Ea daA background are used. 5
16. With illumination above I ft- [ White (or silver) on black

C, black letters against a light
background are used.

17. For das cdcptation, 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.
I I

E
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TOP l-2-610

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- ,/ No consistent method of modi-nent as the equipment to which fying
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 / 28 and 2A EMER$ Feed Pump

AMPSfor personal safety and perform-
ance, and space is limited.

26. E!ectrical 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.

[ 28. Warning placards are well illu- [ Glare probs on caution placardminated.

{ 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.

t

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

31. Circuit bred:ers are labeled - |and easily accessible.

32. Trade names and other irrelevant / Transmation, Bailey
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 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-
i 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.

_

I
|

,

I
I.

I
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DESIGN CHECKLIST
6[ CONTROLS

Test Title bec aud sv Sus k - P e ~ 4 I 'l'

Test Project No. Date

Detailed Design Considerations YES NO N/A COMMENTS

:. Control relationship to its display / 4 TC Bailey control- 66" from[ is apparent. meter RC inlet ATC |

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
3. Control grcups, sequential opera- on right edge

[ 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 recch 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
the control.

9. Control / display groups used / Instrumentation markings -only for maintenance are not prime table 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

1
C .2 I~
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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 / E
on different types of equipment 5
are of the some 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) E

RESISTANCE E
min 1.0 inch-lb (113 rrN-
m)
max 6.0 inch-lb (678mN-
m)

DISPLACEMENT
For facilitating performance

min 30 degrees
max 90 degrees

SEPARATION |
One Hand Random 5

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

Two-Hond Operation
min 3.0 inches (75 mm)
preferred 5.0 in. (125 mm)

I16. Key Operated Switch
DISPLACEMENT

|min 80 degrees

C-22
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L 20 Dec mber 1977 TOP l-2-610

E
'

L _

Detailed Design Considerations |YES|NO|N/A| Comments
F
L max 90 degrees

HEIGHT )
|

min 0.5 inches (13mm)c

L max 3.0 inches (75mm)
RESISTANCE

-51 :n/lb (113 mNm)[ max 6 !a/lb (678 mNm)

17. Discrete Thumbwheel Control !
{ DIMENSIONS:

Diameter
min 1.5 in. (38mm)

E max 2.5 in. (65 mm)
L Trough

min 0.45 inches (II 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 (l3 mm)

Seocration
i

min 0.4 inches (10 mm) |
. RESISTANCE: I'

min 6 or. (165 mN)
max 20 oz. (560 mN)

r 18. Continuous Adjustment Rotary
L Knobs

DIMENSIONS:
Fingertip Groso 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 Craso[ Diameter
min 1.5 inches (38 mm)
max 3.0 inches (75 mm) -

|

L

Iu
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Detailed Design Considerations YES NO|N/A Comments

Length
min 3.0 inches (75 mm)

TOROUE:
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) Emax 2.0 inches (50 mm) STwo Hands Simultaneously
min 2.0 inches (50 mm)
max 5.0 inches (125 mmt E

g
19. Cranks [

DIMENSIONS:
Handle
Diameter (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)
!75 - 3.75 inches (95 mm)
275 - 1.5 inches (38 mm)
Radius (ram-radius)
none - min 9.0 in. (230 mm)

max I6.0 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. (l 15 mm) ERESISTANCE: (rpm-resistance) E
none - min 2.0 lb (9N)

max 50 lb. (220N)
I 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)

I
C-24
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b
Detailed Design Considerations YES|NOIN/Al Commentsr

L
'

20. Handwheels /OlMENSIONS:
E Wheel Diameter
L

", One Hand
: min 2.0 inches (50 mm)

F max 4.25 inches (110 mm)
Two Handsm

min 7.0 inches (180 mm)
r max 21.0 inches (530 mm)
L Rim Diameter:

min 0.75 inches (19mm)
max 2.0 inchec (50 mm)

[ RESISTANCE:
One Hand

min 5 lb. (22N)
F max 30 lb. (133N)
L Two Hands

min 5 lb (22 N)

[ max 50 lb. (220 N)
DISPLACEMENT:
Two Hands

max 120 deg.
[ SECARATlON:

Two Hands - Simultaneously
min 3.0 inches (75 mm)

[ max 5.0 inches (125 mm)

21. Pushbuttons (Finger or Hand [[ Operated)
DIMENSIONS:
Diameter

[ F_ingertin Ooerotion
_

min 0.385 ir.cnes (10 mm)
mcx 0.75 inches (19 mm)

Thumb or Heel of Hand Operationr
L min 0.75 inches (19 mm)

RESISTANCE:
Finger Ooerotion .

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

Little Finger Ooerotion

[ , min 5 oz. (l.4N) i

max 20 oz. (5.6N)
DISPLACEMENT:

r Thumb cr Finger Ooeration
L min 0.125 inches (3 mm)

max 1.5 inches (38 mm)

b

C-25-
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[
Detailed Design Considerations YES|NO N/A Comments

Numeric !
min 3.5 oz. (IN)

>

[ _ max 14.0 oz. (4N)
!'

Alohanumeric
min 0.9 oz. (250 mN)a

max 5.3 oz. (l.5 N)[ Dual Function
min 0.9 oz. '50 mN)
max 5.3 oz. . 5N)

[ DISPLACEMEN . :
Numeric

min 0.03 inches (0.8 mm)
[ mox 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.cx 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)

g 24. Toggle Switches
DIMENSIONS:

5
Arm Length (Bare finger)

N min 0.5 inches (13 mm) 'o
max 2.0 inches (SG mm)L Arm Length (Gloved finger)
min 1.5 inches (58 mm) l'
max 2.0 inches (50 mm)[ Control Tip
min 0.125 inches (3 mm)
max 1.0 inches (25 mm)[ RESISTAl''CE:

Small Swi'ch
min 10 oz. (2.8N)

F max I6 oz. (4.5N)
L Large Switch

min 10 oz. (2.8N)
r max 40 oz. (I IN)
L 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 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 ir.ches (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) i

max 0.250 inches (6 mm) l

RESISTANCE l
min 10 oz (280 mN)

'

l

max 40 oz. (I IN)

26. Lever [ J type switches
'

DIMENSIONS:
Diameter
Finger Groso

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

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

i
|
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Cetailed Design Considerations YES|NOlN/A| Comments .

1
"

L RESISTANCE:
One None (e.i)

min 2 lb. (9N) |
F

-

max 30 lb. (l35N)
L 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. (l35N)

F DISPLACEMENT:
Forward (d-1)

max 14.0 inches (360 mm)
Lateral (d-2)

max 38.0 inches (970 mm)
SEPARATION:
One Hand Random[ .

min 3.0 inches (75.mm)
preferred 5.0 in. (125 mm)

_

27. Pedals /~

OlMENSIONS:
Height

F min 10 inches (25 mm)L 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)-

RESIETANCE:
i

- Foot Not Restino on Pedal
min 4 lb. (;8 N)
max 20 lb. (90 N)

b 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 Leo Movement '

min 10 lb. (45 N)

|max 180 lb. (800 N)
SEPARATION:
One Foot Random

|Imin 4.0 inches (100 mm) )preferred 6.0 in. (I S0 mm)
One Foot Sequential

!
,

min 2.0 inches (50 mm) E1preferred 4.0 in. (100 mm) E!
28. Adequate control response feed- [ Latch controls - lights indicate

back is provided. system status - rather than set-
,/ ting

29. Rotary valves open counterclock- V

|wise.

30. Control movement conforms / -

with corresponding related dis-
Play.

31. Rotary controls turn to the right / Bias - to left increases pump B 3(clockwise) to increase, and speed E
left (counterclockwise) to
decrease.

.

'

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

33. In ricjht-hand operations, knobs ! Bailey controls
are placed below or to the right
of displays.

34. For left-hand operations knobs ! Eare placed below or to the left 5of 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 t/
by means of arrows and appro-
oriate leaends.

C-30
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r
L Detailed Design Considerations YES| NO N/A| Comments

F 37. Selector switches have sufficient / 3 < witches pull to lock -
" spring loading to keep from stop- deress -pop into next setting -

ping between detents. usually close
E
L 38. Range of control action does /

not interfere with other controls.

[ 39. Shape codea controls are visually /
and tactually identifiable.

[ 40. Control color has high contrast /
with background.

[ 41. Ambient light color determines /'
useable control colors.

p 42. Switch legend is legible with [L 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 ithe system. means bypass - otherwise
open - red light on Bailey con-

46. Controls are useable in the time ). trol means auto !

required desoite inadvertent Red light for 2A FWP gov., high
operation protection (guards). sp ed -green la speed

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

m
/

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

49. Latches on levers do not cause [b delay in operation.

n
L

C-31
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Detailed Design Considerations YES NO N/ [ Comments

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

St. Shape coded controls are free.
Eof sharp edges. 3

52. Critical controls are designed / Pull to lock feature on 3
and located so that they are switches
not susceptible to being moved / n/p
accidentally.

'

53. If there is a possiblity of inad- /vertent activation causing a I

hazardous condition, controls
are recessed or shielded by a
physical barrier. )

54. "'seeJ man" controls are used /
uhen operator incapacity 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 it. capacitate steering..

58. Resistance is built in so that / ,

definite or sustained effort is l

required for activation.

59. Controls are black or gray. [ Knobs are M1ver-Pb on Bailey !
controls ue red and white 1

60. Controls are labeled with basic
information for proper identi- / Generally too much info Part // .

.

fication, utilization, actuation, and full title
or manipulation of the element.

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

62. Diagrams are used wherever ! Operator developed only
possible.

I,C-32
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E
Detailed Design Considerations YES NO|N/A| Comments

I 63. Calibration instn;ctions 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 black

and yellow striping.

I
1

3

I
I
I
I
I !

I
I
:I i
; L

|

l
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Detailed Design Considerations YES NO N/A| Comments

.

I

I,

I:
:

l'
I1

I
I

- ,

I|
I-

I!

I:
:
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'

DESIGN CHECKLIST
8

{ DISPLAYS

Test Title S ecead tu y Cmt $4m . Msuel 4r . -

L Test Project No. Date

{
Detailed Design Considerations YES NO 'N/A COMMENTS

1. Relationship between the display ! 2 knobs for sensor selection -
E and its associated controls is A&B mounted vertically belowL unmistakable in terms of: meters where A&B scales are

side by side
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. I

E
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. Dispicys in groups are located / No logic for meters
from left-to-right and/or top-
to-bottom order of use.-

-

S. Displays used in system checkout [
~ are located so they can be ob-

iserved from one position.
,

6. All displays are arranged in the [ lJ
sequence in which they are
used._,

7. Meters, dicis, and instruments are [ Main FW Flow A Gef t side) can-
so sized / arranged that they can not be seen 50 in. to left - 53'
be read from the normal operat- angel of view p,ntying position. -

g ,y
a.v f f n"

1 ;

W -

g ..

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

C-39

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



.. ..

.

I
TOP l-2-610 20 December 1977

Detailed Design Considerations YES|NO N/A Comments

8. In standing positions, the most i

frequently used displays are !
located cpproximately at the Discharge press 3S, dow d$ el
eye level of the operator.

9. Frequently used displays are /
grouped together.

|

10. Displays are located where they / Not with stripcharts
can be read to the required degree |of accuracy.

I 1. If on separate panels, positions '

of related controls and displays ! Ecorrespond and the panels do 3not face each other.

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

I3. 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. . I

E
15. Display scales are limited to / Diagnostic information

|only information needed to make
c 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.

1
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Detailed Design Considerations |YESINO 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

L is required to interpret graphic
data.

[ 21. On units having operator displays, /
maintenance displays are located
behind access doors on the opero-

{ tor's panel.

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

23. Viewing distance from the eye / = 40" 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. Disolay 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-

F lution; viewing distance is 16
L

inches (10 in. minimum).

28. Illumination is uniform. # of lights on

29. Multiple displays grouped together
will have brightness uniformity[ across the range of full"ON"
to full "OFF."

C-4 i
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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 Secondary panel

YHorizontal Plane #[35 maximum
15 optimum

'f
|

Vertical Plane
Horizgntal Line of Sight ,

40 maximum o
15 optimum E

-

Normgl Line of Sight # 5
20, maximum o
I5 optimum Iab4Ae9 fCV $0

Head Rotation Alone
Horizgntal Plane

6Q maximum0 optimum
Venical Plane
Horizontal Line of Sight

65 maximum
Norrr 'i Line of Sight

J33 maximum
Head and Eye Rotation
'Horiz9,ntal Plane

95" maximum
_

15 optimum
Vertical Plane

90 maximum
15 optimum

Normal Line of Sight
15 optimum

33. Clare does not interfere with / Labels!
teacability of the display at Bailey control meters
a location.

I
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Detailed Design Considerations YES NO N/A Comments
r
L 34. Indicator lights show equipment = 100 lights

response, not merely control x 48 red
c position; are used sparingly and 35 green
1 only show information needed 13 white#

for effective system operation. 4 anber
103

[ 35. Luminance contrast exceeds /
50 %

[ 36. Flashing lights have a flash rate /
of 3 to 5 flashes per second;e

I

in case of flasher failure, the
r light illuminates and burns steadily
L

.

?.7. Color coding is used where pos- /sible; unused scales are covered. 1
'

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

39. If faint signal detection is required /
cnd 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
6tewinc distanceRatio of
screen ciagonal

OPTIMUM:
4

[ PREFERRED LIMITS:
3-6

ACCEPTABLE LIMTS:
2-8

,

FACTOR:
Angle off centerline

r

L
OPTIMUM:

0 l

b

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

PREFERRED LIMITS: |20
ACCEPTABLE LIMITS:

30
g

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:

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

FACTOR:
|Luminance variation across '

screen (ratio of maximum to
minimum luminance)
OPTIMUM-

1
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- Enonce) 5
OPTIMUM:

. PREFERRED LIMITS: |2.0
ACCEPTABLE LIMITS:

4.0 |
FACTOR:
Ratio of mbient light

bright part of image
OPTIMUM:

0
PREFERRED LIMITS: |0.002-0.01
ACCEPTABLE LIMITS:

0.1 max
1

C-44
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L

Detailed Design Considerations YESlNO|N/Al Comments
Eu For presentation not involving

gray scale or color (e.g., line
p drawings, tables) 0.2 may be
L used.

42. Supplemental viewing system /y

L is provided for remote handlins 1
'

situations.

E~

k 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 instructor lights.

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

49. The information displayed is [ Immediate and trend; diag-clear, specific, and useable. nostic and status~

.it is not redundant or degraded
by vibration, it is at a level

{ accuracy required for the
operator's action or decision.

F 50. The provision of the display [L presentation is consistent with
system precision.

[ 51. The display indicator ceases
to move after the control move-
nent stops.

E

- C-45
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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. Im
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 / Probably not
changed and indicates remaining

Isupply of printing materials. 5

55. Failure of a display circuit is Light failure not apparent - no
immediately apparent. test

56. Failure of the display circuit
does not affect 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 obsence does not denote [ g
"go ahead," " ready," etc., only 5a power off condition.

59. Transiliuminated, LED and incan- |.

descent displays conform to
the following color code, except

i that training equipment colors
can be approximate: |
a. Flashing red denotes only

emergency conditions which
require operator action with-

! out undue delay to avert
! Ipersonnel injury and/or equip- 5ment damage.

I
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Detailed Design Considerations YES NOlN/A- Comments

[ b. Red alerts on operator that '

/ Red means open, start, pump"

a system or any of its parts gov hi speed stop, bypass, andis inoperative or that .c suc- auto (Bailey)
{ cessful mission is not possible

unless corrective action is
taken.

F
L c. Yellow advises an operator [ Yellow means bus fault andof a marginal condition or
r alerts him to situations of

pump speed range available
,

L caution, recheck or unex-
pected delay.

( d. Green indicates that moni- / Green means closed, stop, gov.tored equipment is in toler- low speed.stop, and latch. i

ance or that a state of readi-
{ . ness exists. I

e. White shows system conditions / White means hand mode on
[ that do not have "right" or Bailey controls

" wrong" implicatons such
as citernating functions

[ except that white is not used
in aircraft flight stations.

f. Blue is used for advisory
[ lignts only, except that blue

is not used in aircraft flight
stations.

60. Flashing lights are used only /,

to call the operator's at tention
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 l

the nature cf the problem (main- /
[ tenance, emergency, health

hazard). )

[
C-47
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Detailed Design Considerations YES NO N/A Comments
v,

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

65. The following types of signals /
may not be u. sed as warning
devices:

a. Modulated or interrupted
tones that resemble naviga-
tion signals or coded radio )

1

transmissions. |

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

c. Trains of irnpulses that resem-
!

ble electrical interfererre
whether regularly or irreguicrly Espaced in time. E|

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 ef#ect).

e. Scrambled speech effects
Ethat may be confused with 3

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.

C-48
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c
L Detailed Design Considerations YES NO|N/A Comments

[ h. Signals that resemble sounds
likely to occur accidentallyu

under operational conditions.

[ 66. The first 0.5 seconds of an /
audio signal is discriminable
from the first 0.5 second ofr

L any other signal. The length
of the warning is o minimum
of I/2 second until corrective

{ action is taken.

67. The audio device and circuit /
{ design preclude false alarms. I

68. The height to width ratio of / Labels too thin
all labeling is acceptable for )r

L fast and occurate 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 j

t

increase or decrease.

73. 'The display can be read quickly
~

in the manner desired (quantita- ,

{ tive, qualitative, or check reading). (

E

[
.

F 1

L

|
,.
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DESIGN CHECKLIST
10

WORKSPACE
I

| Seceudq 5 eb -/b4I4Test Title
5

Test Project No. DateI 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 operatorI to stand or sit close to their
j 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.,I

i a) Seat height 18"(460 mm)
from floor

| writing surface-25.5"(650
'

mm) above the floor
g vertical dimension of panel-
;g 22" (56 mm) above writing

| surface

3 maximum console width -
3 44" (l .120 m)

b) Seat height 23"(580 mm)

writing surface - 32" (810
mm)'

,

~

vertical dimension of panel
- 22"(560 mm)

L
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 3
22"(560 mm) |
Maximum console width -
44" (1.120 m) g

4. Panel Dimensions - seated - !
without vision over top.

l

c) Seat height - 18"(460 mm)

mm) g surface 25.5"(650
writin

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)

I

c) Seat height - 28.5"(720 mm) g,
writin

!mm) g surface - 36"(910

vertical dimension of panel
26"(660 mm) !

t

l

maximum console width - El36" (910 mm) 5

5. Panel Dimensions - seated or [ 3standing with standing vision 5over top.

seat height - 28.5"(720 mm) |
C-54
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F
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)

g 6. Panel Dimensions - standing with [
|5 vision over top.

writing surface - 36"(910 mm)

vertical dimension of panels
26" (660 mm)

!

maximum console width - 44"
(1.120 m)

I 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

I equipment sharing and good
communication.

!|1. Workspace allows ease of wecpon
hand!ing, ciming, 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 / E,
and afford load visibility. m

|14. Display reading location is identi-
fled. 3

<

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

I

work surfaces:
1

c) Height: 25 inches (640
mm)

b) Width: 20 inches (510
mm)

c) Depth: I8 inches (460
mm)

18. Back and seat of chair have / EI" minimum padding. E
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

Ej increments. 5

22. The, seat beckrest reclines 103-
|15 and supports the torso so

,

that the operator's eyes are
within 3" of the " eye-line."

IIC-56
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Detailed Design Considerations |YES| N0|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. I

24. The operator does not have to /
lift self to adjust the seat.

| 25. Easy access is provided to and
| from a station.
i 0

| 26. Equipment racks requiring main- /
tenance have space available,
when feasible, as follows:

a) Minimum distance from the ;

I front of the rock to the !

I'
opposite surface or obstacle !

is 42 inches (1.070 m). |
|

!g b) Minimum lateral workspace
ig for rocks having drawers:
1

|} With drawers weighing
,

{
lI 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
3 over 45 pounds (20.4 kg)
B 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.

I 29. Workspace provides head, arm [and body clearance at any wecpon
! position.

30. User space is not encroached /
|

upon by others.

I
u
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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 wrap-around console is 190
maximum.

/33. Th forward field of view is
18 minimum.

34. Minimum illumination levels /
for different work creas and
types of work are as follows E
in Footcondles (LUX): E

Console surface 30 (325)

Dials 30 (325)

Emergency lighting 3 (30)

Gauges 30 (325) |
Meters 30 (325)

Missiles: E
Repair / Service 60 (640) E
Storage areas 10 (I 10)
General inspection 30 E
(325) |

Panels:
Front 30 (325)
Rear 10 (110)

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: E
General 30 (325) 5
Instrument 100 (1075)

|
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r

Detailed Design Considerations YE5|NO|N/A| Comments I.

I /L 35. Visors, etc., reduce external
glare.

b 36. Transparent areas are free from !
color, distortion, etc.

F
L 37 Multireflections from multilayered /

windows are minimized. ,

!

[ 38. Windgereen angle of incidence !
is 60 maximum to undistorted
vision.

39. Windows or canopies have optimum
unobstructed vision.

b 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 con see outside while
operating in close hatch mode.

b 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-

F nent details work areas - 65 F
L to 85 F.

( 48. Air conditioning systems do
L 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 -

E65 feet (20 m) per minute if 5
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-
3mission of whole body vibration

to levels permitting safe opera- E
tion and maintenance.

\
54. Test stands are part of the equip- I

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). g

3
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 ogainst vibra- /tion.

i

I
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Detailed Design Considerations |YES NO|N/A CommentsI
| 60. Ventilation or other protective !
I measures are provided within

limits. ;

61. Intakes for ventilation systems
are located so as to minimize

I the introduction of contaminated
I air from exhaust pipes, etc.

62. Cars have seat belts.

I 63. Windshields and windows are /
shatteproof and do not distort

| vision.

64. Hazard alerting devices are

| provided.

| 65. Illumination is adequate, glare ['

is reduced and ccpability 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.

C-61
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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 ! Echopped through in an emergency Eis 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 [ '

owkward working positions are
unnecessary.

82. Sufficient space is provided [to use test equipment and other
fools required during checkout.

<

83. Controls (switches, knobs, etc.) [are easily reached from the
working position.

84. Components are located so that
physical interference among

ioperators working on the same
1

: areas is lessenea.
|

85. The lines of sight to a display
are not obscured by poor arrange-
ment of people or equipment.

.

C42
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Detailed Design Considerations YES NO|N/A Comments tI ._

86. Traffic flow between areas is /'

efficient.
,

'

87. Auditory alerting and warning /
signals are loud enough to be

t

p heard above environmental
L noise,

p 88. Equipment is secured in order
L to prevent shifting or overturning

accidentally.

[ .

E

E

E .

_

%

W

%

E

E
'

r
L

u

-
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Detailed Design Considerations YES NO N/A Comments
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-

DESIGN CHECKLIST"
20

L MEASURES

Secondeg $4r f/w - [A-4 I YE Test Title.
L ,

Test Project No. Date,

[ Detailed Design Considerations YES NO N/A COMMENTS '

/p I. Displays are located so they
L 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- ! I
28".

/S. Minimum number of measuring
devices is used.

[ 6. Canteen cup is useable as stand- V
ord or emergency measuring

i

_ 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.

,
I

[ 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.

i

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

r- C-101
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Detailed Design Considerations YES|NO|N/A Comments

13. Field items are non-corrosive, E
easily cleaned or disposed. E

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.4

|

I
I'

! |
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r
L

DESIGN CHECKLIST
I

P

L LABELS, MANUALS, MARKINGS

Test Title J e5So a 2 + C=ab I O* * I Y-

r
L Test Project No. Date

Detailed Design Considerations YES NO.N/A COMMENTS

1. Controls, displays and other items / Press relief valve - 2
7 of equipment are clearly marked Key switches

and labeled except in cases where I man, off, autou

use is obvious to the operator. I off and auto |
,

[ 2. Labels are on or near the item / 2nd c/e - lose press settn. 1

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 activating a control.

[ 4. Labels qre located in the some / Labels - bottom of J switchesmanner throughout the equipment top of rotarysand system.

S. Labels are not covered by other /equipment and are located on
the flattest, least cluttered ;

l

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. /[ Group label characters are at
least 2S% larger than those of
individual controls and displays.

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, |in turn, are at least 25% iarger
than those identifying control!

positions.

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

Eof one character.

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

| I. Extended copy (instructions) |
is in lower' case letters.

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

3
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

3o dark background are used.
E

16. With illumination above I ft- /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.

C-4
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Detailed Design Considerations YES|NO|N/A| Comm:nts

( 19. Labels on production equipment ['

are as durable as the equipment.

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

l
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 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-
mum of repetitive information.

34. An abstract symbol is used only / '

if meaningful.

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. g

m

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

I38. Labels are etched, embossed, Etchedgor engraved into the component
or chassis. ,

.

I
I

:

I!
,

.

I
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I
'

DESIGN CHECKLIST
6

( CONTROLS
_

0Test Title ><scus1.n M k I - /6 alilr s

,
Test Project No. Date

[ Detailed Design Considerations YES NO N/A COMMENTS
t

,

|

1. Control relationship to its display / Aux pumps - 3 pairs of lights
F is apparent. over 2 PbL

2. Functionally related controls /
[ and displays are grouped together.

3. Control groups, sequential opera- /
tions have lef t-to-right order

L of use or top-to-bottom order
of use.

[ 4. Controls in functional groups /are located in accordance with
~

operational sequence and/or
function.

S. 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 similcr 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.

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

10. Controls used 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
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Detailed Design Considerations YES|NO N/A| Comments

| 1. Controls operated without visual / E
reference are located in front E
rather than to the side or behind
the operator.

12. Internally mounted controls [
are located away from dangerous'

avoltage. g-

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

14. Controls used for sam; function / g
on different types of equipment 5
are of the same size and shape.

15. Rotary Control |
DIMENSIONS: ,/
Length r .75"

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

Width
max 1.0 inches (25mm) EI

Deoth 3|
min 0.625 inches (16mm)
max 3.0 inches (75mm) E

RESISTANCE g
min 1.0 inch-lb (I 13 rrN-
m) |max 6.0 inch-Ib (678mN-
m)

DISPLACEMENT
For facilitating performance

min 30 degrees
max 90 degrees

SEPARATION g
One Hand Random E

min 1.0 inches (25 mm)
preferred 2.0 in. (50 mm) E

Two-Hand Operation g
min 3.0 inches (75 mm)
preferred 5.0 in. (125 mm)

I16. Key Operated Switch Press Relief Valve
DISPLACEMENT V5 dispuewi-

min 80 degrees /

C-22 |
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Detailed Design Considerations YESl NO N/A Comments

max 90 degrees
HEIGHT

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

RESISTANCE
min I in/lb (l13 mNm)r

L max 6 in/lb (678 mNm)

17. Discrete Thumbwheel Control /I DIMENSIONS:
DiameterI min 1.5 in. (38mm)

| max 2.5 in. (65 mm)
Trough| min 0.45 inches (1 I mm)

i Distance
I max 0.75 inches (19 mm)

I Width |
min 0.1 inches (3 mm) '

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

J Seoarction
min 0.4 inches (10 mm)

. RESISTANCE:
'

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

18. Continuous Adjustment Rotary / !
Knobs

I DIMENSIONS:
Fingertio Grasp Height

min 0.5 inches (13 mm)

I max 1.0 inches (25 mm)
Diameter

min 0.375 inches (10 mm)
max 4.0 inches (100 mm)I Thumb and Finger Encircled

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

Palm Crasp
Diameter

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

| |

C-23



-_ _- .. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ______ ___________________

I
|TOP l-2-610 20 December 1977

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) E
max 2.0 inches (50 mm) E

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) E175 - 1.0 inches (25 mm) E
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 (rom-radius)
none - min 9.0 in. (230 mm)

max 16.0 in. (410 mm)
I 75 - min 5.0 in. (125 mm)

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

max 4.5 in. (l 15 mm) ERESISTANCE: (rpm-resistance) E
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)
175 - min 3.0 inches (75mm)
275 - min 3.0 inches (75mm)

| I
,

i I
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Detailed Design Consideratic s LYES |NOlN/Al Comments

b [ 20. Handwheels !
DIMENSIONS:

r Wheel Diameter_

L OneHand
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)

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

p RESISTANCE:
'

One Hand
min 5 lb. (22N)
max 30 lb. (l33N)

Two Hands i
'

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

DISPLACEMENT:
Two Hands

max 120 deg.
r SEPARATION:L Two Hands - Simultaneously

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

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

-

min 0.385 iaches (10 mm)
-

max 0.75 inches (19 mm)
~ Thumb or Heel of Hand Ooerotion_

min 0.75 incnes (19 mm)
- RESISTANCE:

Finger Oceration .
min 10 oz. (2.8N)
max 40 oz. (I 1.ON)

Little Finger Ooerotion
min 5 oz. (1.4N)

L max 20 oz. (5.6N)
DISPLACEMENT:
Thumb or Finger Ooerotion

[ min 0.125 inches (3 mm)"
max 1.5 inches (38 mm) i

I
r

i

i
1

C-25e
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Detailed Design Ccnsiderations YES 'NO lN/A Comments
F
L Numeric

min 3.5 oz. (lN)
p _ max !4.0 oz. (4N) !

t Alphanumeric
- min 0.9 of. (250 mN)

max 5.3 oz. (1.5 N)
[ Dual Function

min 0.9 oz. (250 mN)
H 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 rr ,)

Dual' Function
min 0.03 inches (0.8 mm)
max 0.19 inches (4.8 mm)[ SEPARATION:

Between adiacent key teos
~ 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. (I IN)

DISPLACEMENT:_

2 Position
min 30 deg -,

{ max I20 deg.

C-27
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Detailed Design Considerations YES NOlN/A Comments

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

SEPARATION:
Single Finger Operation

min 0.75 inches (19 mm)
optimum 40 in. (50 mm) |Single Finger Operation-lever

lock toggle switch
min 1.0 inches (25 mm) E
optimum 1.0 in. (50 mm) E

Simultaneous Operation by Dif-
ferent Finger g

min 0.625 inches (16 mm) 3
optimum 0.75 in. (19 mm)

! |25. Legend Switch
DIMENSIONS:

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

DISPLACEMENT:
min 0.125 inches (3 mm)
max 0.250 inches (6 mm) 3
positive pos.tlon switch 3/16 E
in. (5 mm)

BARRIERS:
Barrier Width

min 0.125 inches (3 mm)
max 0.250 inches (6 mm)

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

RESISTANCE E
min 10 oz (280 mN) 5
max 40 oz. (I IN)

26. Lever /DIMENSIONS: '

Diameter

|Finger Grasp
min 0.5 inches (13 mm)
max 3.0 inches (75 mm)

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

I
;

C-28
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Detailed Design Considerations |YES|NO|N/AI Comments

I RESISTANCE:

1 One Hand (d-l)
min 2 lb. (9N)

I
-

max 30 lb. (l35N)

I Two Hands
min 2 lb. (9N)

| max 50 lb. (220N)
One Hand (d-2)

min 2 lb. (9N)
max 20 lb. (90N)

Two HandsI min 2 lb. (9N)
max 30 lb. (l35N)

I DISPLACEMENT:

I Forward (d-l)
max 14.0 inches (360 mm)

| Lateral (d-2)

I max 38.0 inches (970 mm)
SEPARATION:

| One Hand Random
min 3.0 inches (75 mm)
preferred 5.0 in. (125 mm)

27. Pedals /
'I DIMENSIONS:

Height
min 10 inches (25 mm)

15 width
!5 min 3.0 inches (75 mm)

DISPLACEMENT:

I Normal Ooeration
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 MovementI min 1.0 inches (25 mm)
max 7.0 inches (180 mm)

RESISTANCE:

I Foot Not Resting on Pedal
min 4 lb. (18 N)
max 20 lb. (90 N)

E Foot Resting on Pedal
.E min Io 16- (45 N)
j 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 180 lb. (800 N) E

SEPARATION: 5
One Foot Random

min 4.0 inches (100 mm) 3preferred 6.0 in. (150 mm) E
One Foot Secuential

min 2.0 inches (50 mm) g
preferred 4.0 in. (100 mm) 5

28. Adequate control response feed- [
back is provided. |

29. Rotary valves open counterclock- /
wise.

|

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

1

31. Rotary controls turn to the right
(clockwise) to increase, and [ 1

left (counterclockwise) to
decrease.

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

33. In right-hand operations, kncbs
are placed below or to the right 3of dispicys.

E
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-
oriate lecends. E

3

C-30
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Detailed Design Considerations |YES|NOlN/Al Comments

| 37. Selector switches have sufficient /
I spring loading to keep from stop-

ping between detents.

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

39. Shcpe coded controls are visually !
and tactually identifiable.

| 40. Control color has high contrast /
with background.

| 41. Ambient light color determines !
vseable 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- /
I tributed so that none of the

operator's limbs are overburdened.

45. Coding is uniform throughout ( ) switches - I'd'4'"3 :
the system. Auto-off-man

. Auto-off-hand
46. Controls are useable in the time -Pull to lock-stop-start

! -Main heat, zem heat, auto heatrequired despite inadvertent
operation protection (guards). .close, auto, open

u
g 47. Controls are not adversely of- L.-(Key in press relief - not in

7's fected by distortion, shock and LNDTT mode
vibration.

48. Control motion is minimized, / Auto-off-man
not cycled through ON/OFF
unnecessarily.

'

49. Latches on levers do not cause [ {delay in operation. )I
| C-31

i



I
TOP l-2-610 20 December I?77

|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 sham edges. |

52. Critical controls are designed [ RC pump J switches
and located so that they are I
not susceptible to being moved 5
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
dequipment.

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. / Knobs - silver

60. Controls are labeled with basic / NDTT mode g
information for proper identi- Press spray valve - labels worn 3fication, utilization, actuation, off
or manipulation of the element.

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

62. Diagrams are used wherever /
possible.

I<
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Detailed Design Considerations YES NOIN/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 / Poor labeling
scales or indexing.

L
66. If red lighting is used, red is /not used for coding. Use black

and yellow striping.
'

[

[

[

[
-

W

[

[

[

[

[
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Detailed Design Considerations YES NO|N/A Comments

I-

I
I
I
I
I
I
I
I

O

I
I
II

I
I
I
|C-34
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L

DESIGN CHECKLIST
c a
L DISPLAYS

7 Test Title M ess u p .2, u Cu f,.,1 - [+~41#
t

Test Project No.
_ Date

F
Detailed Design Considerations YES NO N/A COMMENTS

1. Relationship between the display / Each of 4 RC pumps - backup
L nd its ss ciated controls is pumps lights - 3 pairs - 2 Aux

unmistakable in terms of: pump controls

[ a) The proper control to use. '

'
b) Direction of movement of

the control.
f c) Rate and limits of movement
L of the control.

h
2. Controls are located adjacent / See above

;

to (either under or to right of)
associated displays. {

[ 3. Functionally related units are /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.

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

6. All displays are arranged in the [{,
used.
sequence in which they are

F 7. Meters, dials, and instmments are / 7 strip chart displaysL so sized / arranged that they con - press level
|be read from the normal operat- - RC press - wide, narrow B |f ing position. - narrow AL -RC outlet temp

- RC unit ave temp
-RC total flow

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

C-39
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- EDetailed Design Considerations YES|NO N/A| Comments 5

8. In standing positions, the most
frequently used displays are ! E

E
located @ proximately at the
eye level of the operator.

9. Frequently used displays are /grouped together.

10. Displays are located where they Not when ' strip charts are/can 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. m
15. Display scales are limited to / 3only information needed to make

3a 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 Iunless the activities require 5
the some information.

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

I
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E
( Detailed Design Considerations |YES|NOlN/A| Comments

l
I 19. Trademarks, company names, /I and other unnecessary informa-

tion are not on the panel face.

20. Job cids (graphic overlays) are /
provided when a plotter operator

| is required to integret graphic
data.

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

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

installation.

| 23. Viewing distance from the eye / 40 in. min. - to back panelto 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 /I close as possible to dial face
to eliminate parallax and shadows.

1

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

27. CRT target visual angle exceeds / .2.0 minutes and 10 lines of reso-
ilution; viewing distance is 16

inches (10 in. minimum).

28. Illumination is uniform. /

I 29. Multiple dispicys grouped together /will have brightness uniformity
'

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

|I |

\
i :

!

C-41

_ _-__



__ __________ _____

I
TOP l-2-610 20 December 1977

Detailed Design Considerations YES NO N/A Comments

30. T display face is not less than /
4 from the operator's normal |
line of sight.

31. There is a high degree of contrast / 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 Rote * ion Alone
Horizontal Plane

35 maximum
15 optimum

Vertical Plane
Horiz ntal Line of Sight

40 maximum
15 optimum

Normgl Line of Sight |
20, maximum
15 optimum

Head Rotation Alone
Horizgntal Plane )

60 maximum
0 op+imum

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. Glcre does not interfere with
reacobility of the display at ,

a location.

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

I 34. Indicator lights show equipment / 36 red lights
response, not merely control 34 green lights
position; are used sparingly and 2 white lights
only show information needed 7 cmber lights
for effective system operation.

35. Luminance contrast exceeds / Labels
50 %

.I
36. Flashing lights have a flash rate

of 3 to 5 flashes per second; y
,

in case of flasher failure, the
light illuminates and burns steadily.

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

I 38. Indicators used at night are dim-
mable (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 matter is visible. If /
cmbient illumination inadequate,

I. matter is illuminated by the
printer. Plotted matter is also
readily visible.

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

AgOR4iewing distance
Ratio of

screen ciagonal
OPTIMUM:I 4
PREFERRED LIMITS:

3-6
ACCEPTABLE LIMTS:

2-8

I FACTOR:
Angie off centerline
OPTIMUM:

0I
C-43
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Detailed l$ sign Considerations |YES NOIN/A Comments

PREFERRED LIMITS: E20 E
ACCEPTABLE LIMITS:

.I30

FACTOR: I
,

I
image luminance (no film in oper-

!ating projector) (for still projec- 1

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 i

;

minimum luminance)
OPTIMUM:

|'I

PREFERRED LIMITS:
1.5

ACCEPTABLE LIMITS:
3.0

FACTOR: 3Luminance variations as a func- Etion of viewing location (ratio
of maximum to minimum lumi-
nonce)
OPTIMUM: -

I

, PREFERRED LIMITS: fj2.0
ACCEPTABLE LIMITS:

4.0
g

ACTOR:
Ratio of ambient light

|bright part of image
OPTIMUM:

0
PREFERRED LIMITS: |0.002-0.01
ACCEPTABLE LIMITS: '

O.I max

C-44
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Detailed Design Considerations YES NO|N/A| Comments

( For presentation not involving
gray scale or color 3., line

p drawings, tables) 0.2 may be
t used.

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

situations.

/r 43. LED are red only and not near
L red warning lights. Dimming )

is compatible. |

b
{

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 instructor lights.

48. Indicator lights are capable, of [ I
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.

I 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.

[

F
m
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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 outematically g

areset 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 c' ct display equipment.

57. Most important displays are /
placed in the optimum visual
Zone. g

g
58. A signal abs-nce does not denote !

"go ahead," ' eady," etc., only
a power off cendition.

59. Transilluminateo, LED and incan-
.

Edescent displays coniarm to~

5the following color code, except
that training equipment colors
can be approximate: E'

3
c. Flashing red denotes only /

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

I,

C-46
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[
Detailed Design Considerations YES|NO|N/A| Comments

( b. Red alerts an operator that / Red - open, auto, start, manual
a system or any of its parts (Press Relief)is inoperative or that a suc-

( cessful mission is not possible
unless corrective action is
taken.

Yellow advises an operator / Yellow M 4*#Ic.
of a marginal condition or

[ alerts him to situations of
caution, recheck or unex-

-

pected delay.

d. Green indicates that moni- / Green . closed, stop
fored equipment is in toler-

!

ance or that a state of readi-
. ness exists,

e. White shows system conditions /
[ that do not have "right" or White - hand (Bailey)

" 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 circraft 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.

I
J

( 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
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Detailed Design Considerations YES NO N/A Comments

64. Audio signals denoting emergen- / 3cies are notably different from E
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 g
hisses, static, or sporadic 3radio 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). ~

g
g

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

i 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- gpipes").

E
g. Signals similar to random

noise generated by air con-
ditioning or any other equip-
ment.

I
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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
of I/2 second until corrective
action is taken.

67. The audio device and circuitr
design preclude false clarms.-

68. The height to width ratio of /J all labeling is acceptable for

I fast and accurate reading.

) 69. Counters are horizontally posi- /
tioned.

70. The some numerical progression g/
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
increcse or decrease.

73. 'The display can be read quickly /in the manner desired (quantita-
tive, qualitative, or check reading).

|

|
I
i
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Detailed Design Considerations YES NO|N/A ; Comments

I
I

,

'

I
I
I
I
I

I
.

I

,

|

I
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DESIGN CHECKLIST

10[ WORKSPACE

Test Title heSfon 2.4<. A -) > ., / _ /b4 / t/
1 -

'

Test Project No. DateI
| Detailed Design Considerations YES NO N/A COMMENTS

1. Design and sizing insures accom- /
| modation, compatibility, opera-

bility and maintainability byI at least 90 percent of the user

| population (a range from the
Sth percentile to the 95th per-

I'; centile 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 -i

I for protective or specialized
apparel.

3. Panel Dimensions - seated -I 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)

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

C-53
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Detailed Design Considerations YES NO N/A| Comments

Imaximum console width -
44" (1.120 m)

~'

c) Seat height 28.5"(725 mm) E
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)
g

mm) g surface 25.5"(650
writin 5

vertical dimension of panel |26"(660 mm)

maximum console width 36"
(910 mm)

g
g

b) Seat height - 23"(580 mm)

writin
mm) g surface - 32"(810

vertical dimension of panel
26"(660 mm)

maximum console width 36"
|;(910 mm)

c) Seat height - 28.5"(720 mm) -

.

writin
mm) g surface - 36"(910 |
vertical dimension of panel
26"(660 mm) 3

3,
maximum console width -
36" (910 mm)

5. Pcnel Dimensions - seated or
standing with standing vision -

over top. g
3

! seat height - 28.5"(720 mm)

| I
|| C-54
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Detailed Design Considerctions |YES|NO|N/A Comments
F
L

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)

E
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)

E 8. Console:: have at least 4 feet [
(1.220 m) of free floor space
in front whenever feasible.,

b, 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 wecpon /
[ 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 inches (200 3

g,
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 padd ng.

19. Lateral work space is 30" wide #
!

x 16" deep; writing space is 24"
wide x 16" deep.

1

20. Armrests do not interfere with
work, egress or emergency pro-
cedures.

~

,

21. Vertical seat adjustments are V
15-21"(16-21" for male use
exclusively) in 1 inch maximum
increments.

#22. Th
1 IFeat backrest reclines 103- Iand supports the torso so
that the operator's eyes are
within 3" of the " eye-line."

IC-56
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Detailed Design Considerations YES| NO|N/A Comments

r

L 23. Rotating seats have 8 locking V
positions minimum and support
250 lbs. The seat adjusts fore[ cnd oft at least 4" minimum.

/
24. The operator does not have to

F lift self to adjust the seat.
~

25. Easy access is provided to and '

from a station.

26. Equipment racks requiring main-
r tenance have space available,
L when feasible, as follows:

a) Minimum distance from the
b . front of the rock to the )

opposite surface or obstacle |
iis 42 inches (1.070 m).
{
'

b) Minimum lateral workspace
for racks having drawers:

E-
|} With drawers weighing

{less than 45 pounds (20.4
F kg); 18 inches (460 mm) {
L

on one side and 4 inches
(100 mm) on the other.

j

2) With drawers weighing
over 45 pounds (20.4 kg)
18 inches on each side.

{127. Allowances are made for heavy / |
.

clothing and protective equipment.
|

28. A loader con comfortably sit |
in the closed hatch mode or

{ stand in the open hatch mode.
I

|2'). Workspace provides head, arm /
{ and body clearance at any weapon

position.
;

30. User space is not encroached /
upon by others.

l

t
i

i

~
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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 I/
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 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) 3General inspection 30 g
(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 reading 50
(540)

Recording 50 (540)

Repair work:
General 30 (325)
instrument 100(1075) g>

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

| 35. Visors, etc., reduce external /
I glare.

t/
| 36. Transparent areas are free from

color, distortion, etc.

J 37. Multireflections from multilayered
windows are minimized.

E /38. Win creen 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 po-ts or wiper motors do s/,

| 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 workI areas - 50 F to 85 F. For perma-
nent details work crecs - 65 F
to 85 F.

48. Air conditioning systems do V
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 LYES 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 e endeg periods
is at or below 85 (29 C). |

51. The acoustical environment t[does not degrade system etfec-
tiveness.

52. The average room sound absorp-
tion coef ficient is at least 0.20.

53. Facilities and equipment are
designed to control the trans- 8

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 Y
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-
gftion. V
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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 !
j are located so as to minimize
I the introduction of contaminated| air from exhaust pipes, etc.

j
62. Cars have seat belts.

63. Windshields and windows are /
| shatterproo~ and do not distort
E v ' 5 'o "-
|m /

64. Hazard alerting devices are
provided.

65. Illumination is adequate, glare /is reduced and ccpability for
dimming is provided.

V'

66. Mcintenance workspace is free
of cbstructions which could cause

,

injur,s.

I 67. Equipmer.! is guarded if tempera- /
ture exceeds 140 F (120 F if
handled).

68. Exposed edges are rcunded and /
have a .04" minimum radius.
Exposed corners are also roundedI and have a 0.5" minimum radius.

69. Guards are provided on moving /| parts.

70. Radiation hazards are minimized. /I 71. Padding is non-cbrasive 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 /
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 E
identified. B

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 esccpe windows are /
marked.

,

81. Equipment is located so that
awkvicrd working positions are 3unnecessary.

E
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

Eareas is lessened. E
85. The lines of sight to a display /

are not obscured by poor arrange-
ment of people or equipment.

C-62
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L Detailed Design Considerations YES|NO|N/A Comments

86. Traffic flow between areas is t/ |
'

efficient.

[ '

87. Auditory alerting and warning t/L signals are loud enough to be
heard above environmental i

r- noise. |
L l

88. Equipment is secured in order /
p to prevent shifting or overturning
t cccidentally.

[

[

[
r
L.

[
,

[

[
t

[ l

_

N

|

[

[

Fu
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l Detailed Design Considerations YES NO N/A Comments

I
I

'

I,

I
I

i I
I
I',

!I
I'

|

| I
I
I
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'

L
4- DESIGN CHECKLIST

p 20
L MEASURES

'

,

hVeSS o y,2.ev Cwha/-QPNsI4( Test Title.
,) /

Test Project No. Date,

Detailed Design Considerations YES NO N/A COMMENTS

p 1. Displays are located so they /
L can be read to the required,

accuracy.

I 2. Display arrangement is consis- t/'-
tent from one cpplication to
another.

r
L

3. Measuring marks on opaque # #
.

containers are placed inside.

[ .

4. Display viewing distance: 13-
28".

bi 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 containe- used for measuring /
_

where possible.
-

. ,
8. Mecsurement marks raised.

-

[, 9. Containers allow for full hand,
finger, clearance when using open-
ing tool.

b 10. Reflections minimized. !
11. Display precision, response is /[ consistent with that of system.

12. Scales: linear, start at 0, use /[ whole numbers, 2 pointers max,
numerals oriented upright.

|

E YES = Adequate NO = Inadequate N/A = Not ApplicableL

r-

! C-101
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Detailed Design Considerations YES|NO N/A- Comments

g13. Field items are non-corrosive,
ecsily cleaned or disposed.

14. Information limited to that neces- 3
3ary to take action. E

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,

I
,

;

|

I
||
I

,

I'

I1

I| .
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[
DESIGN CHECKLIST

1

[
- LABELS, MANUALS, MARKINGS

Test Title a J eo 4,o i 07e~el 4-

| 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 marked no labels
I and labeled except in cases where

use is obvious to the operator.

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

| 3. Labels do not cover any other [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 gre located in the same /
manner throughout the equipment
and system.

E S. Labels are not covered oy other /5 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.
Group label characters are at [
least 25% !arger than those of,

individual controls and displays.

| 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,
in turn, are at least 25% !arger
than those identifying control
positions.

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

between words is a minimum
of one character.

10. Abbreviations are capital letters, /periods being omitted except
when there is a possibility of Emisinterpretaion. 3

11. Extended copy (instructions) /
is in lower case letters.

12. Label characteristics are deter- g Engraved labels on diamond
mined by illumination level panel
and color.

13. Labels are easily read at opera- Worn - poor contrast
i; tional reading distances with

vibration / motion and. lighting
levels taken into consideration.

14. Labels are sharp with high con- ! INo .
trast.

15. With illumination less than i /ft-C, white, white florescent,
; or torch-lighted characters on

Ea dark background are used. E

16. With illumination above I ft- / Dark silver or light
C, black ietters against a light
background are used.

17. For dark adaptation, letters /cre 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 dcrk background.

C-4
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TOP l-2-610 |

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

r 19. Labels on production equipment /L
are as durcble as the equipment.

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

removed.
r

L 2i. ucruings and tags are as perma- /nent as the equipment to which
applied old cble to withstand

[ envirortnental and cleaning
conditions.

F 22. Labels are accessible and visible /L -

during maintenance.

p 23. Load. capacity is marked on lift-
L ing equipment.

24. Roman numerals are not used,c

[ if possible.

25. Vertical labels are used only /
{ when the labels are not critical

for personal safety and perform-
ance, and space is limited.

b 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.

l

30. Placards are placed adjacent
to hazards.

u

I

L
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.

I33. 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 i 10% - nopart 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 engi-
neering characteristics or nomen- |
clature of the piece of equipment,
if at all possible.

38. Labels are etched, embossed, / Engroned
or engraved into the component
or chassis. g

3

'

I
I
1

I
.

i

|

I
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[
DESIGN CHECKLISTr

6
L

CONTROLS

{ Test Title a d Goubl 84ae4/ #-

Test Project No. Date,

[ Detailed Design Considerations YES NO N/A COMMENTS

[ 1. Control relationship to its dispicy /
is apparent.

2. Functionally related controls /[ cnd dispicys are grouped together.

3. Control groups, sequential opera- [
{ tions have lef t-to-right order

of use er top-to-bottom order
of use.

4. Controls in functional groups /
are located in accordance with

p- operational sequence and/or '

L function.

5. Lifting equipment controls are /
I 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.I

|
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
on different types o.f equipment
are of the same size and shape.

15. Rotary Control [
DIMENSIONS:
Length 3

min 1.0 inches (25mm) 5
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) E'>

max 6.0 inch-lb (678mN- 5
m)

DISPLACEMENT g
For facilitating performance E

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 U5 mm)
preferred 5.0 in. (125 mm)

16. Key Operated Switch / -

DISPLACEMENT g
min 80 degrees 3

C-22
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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)I RESISTANCE

| min I in/lb (I13 mNm)
max 6 in/lb (678 mNm)

i 17. Discrete Thumbwheel Control
I DIMENSIONS:

Diameter
min 1.5 in. (38mm)

| max 2.5 in. (65 mm)
Trough

min 0.45 inches (! 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

|I DIMENSIONS:
Fingertip Crasp Height

j
min 0.5 inches (13 mm) 1

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)i

max 3.0 inches (75mm) |
'

Palm Craso
. Diameter

min 1.5 inches (38 mm) ;

max 3.0 inches (75 mm) '

I
1

I '

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 inez (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) Emax 5.0 inches (125 mm) E

19. Cranks
DIMENSIONS:
Handle
Diameter Trpm-dia)
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) m
| 75 - 3.75 inches (95 mm)
275 - 1.5 inches (38 mm)
Radius (rpm-radius) g

5none - min 9.0 in. (230 mm)
max 16.0 in. (410 mm)

175 - min 5.0 in. (125 mm) |n,cx 8.0 in. (200 mm)
275 - min 0.5 in. (I3 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) E

E
max 15 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)

I
C-24

y- --



._

[ 20 December 1977 TOP l-2-610
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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 (I 10 mm)
Two Hands

min 7.0 inches (180 mm)I max 21.0 inches (530 mm)
Rim Diameter:

I min 0.75 inches C mm)

I max 2.0 inches (50 mm)
RESISTANCE:
One Hand

3 min 5 lb. (22N)
3 max 30 lb. (l33N)

Two Hands
min 5 lb (22 N)!

I max 50 lb. (220 N)'

DISPLACEMENT:
Two Hcnds

'I max i20 deg.
SEPARATION:
Two Hands - Simultaneously

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

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

min 0.385 inenes (10 mm) -

max 0.75 inches (19 mm)I Thumb or Heel of Hand Ooeration
min 0.75 inches (19 mm)

RESISTANCE:
,I Finger Ooerotion .

min 10 oz. (2.8N)
max 40 oz. (I 1.0N)

Little Finger OoerotionI min 5 oz. (l.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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Detailed Design Considerations |YES: NO|N/A| Comments

SEPARATION:
Single Finger Ooerotion |

min 0.5 inches (13 mm)
preferred 2.0 in. (50 mm)

Single Finger Sequential Ooerotion |
min 0.25 inches (6 mm)
preferred 1.00 in. (25 mm)

Ooerotion by Several Fincers E
Emin 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) g
max 20 lb. (90N) 3

DISPLACEMENT:
Normal Boot Operation

min 0.50 inenes (13 mm) '

max ?.5 inches (65 mm)
Heavy Boot Operation '

min 1.0 inches (25 mm),

max 2.5 inches (65 mm)
Ankle Flexion Only g

min 1.0 inches (25 mm) 5
max 2.5 inches (65 mm)

Total Leo Movement
min 1.0 inches (25 mm) a
max 4.0 inches (100 mm) I

23. Keyboards / |DIMENSIONS:
Diameter Bare-handed

min 0.385 inches (10 mm)
max 0.75 inches (19 mm) |
preferred 0.5 in. (13 mm)

Cold Regions mittens
min 0.75 inches (19 mm)
preferred 0.75 in. (19 mm)

RESISTANCE:

I
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[
Detailed Design Considerations |YES|NO|N/A| Commentsr

L
Numeric

min 3.5 oz. (IN)
{ _ max !4.0 oz. (4N) ;

'
>

Alohanumeric
- min 0.9 oz. (250 mN)

r max 5.3 oz. (1.5 N)L Dual Function
min 0.9 oz. (2S0 mN)
mcx 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)

F max 0.25 inches (6.3 mm)L Dual' Function
min 0.03 inches (0.8 mm)

r- max 0.19 inches (4.8 mm) )
L SEPARATION: l

Between odiacent key teos
min 0.25 inches (6.4 mm)[ preferred 0.25 in. (6.4 mm)

24. Toggle Switches / \[ DIMENSIONS:
'

Arm Lenath (Bare fincer)
min 0.5 inches (13 mm)

F max 2.0 inches (50 mm) {L Arm Lenoth (Gloved finger)
-

min 1.5 inches (38 mm)
max 2.0 inches (50 mm)

Control Tip {_

'

min 0. I25 inches (3 mm)
max 1.0 inches (25 mm)[ RESISTANCE:

Small Switch
min 10 oz. (2.SN)

{ max 16 oz. (4.5N)
Large Switch

min 10 oz. (2.8N)
F max 40 oz. (I IN)L DISPLACEMENT:

2 Position
r- min 30 deg
L max 120 deg.

7 C7
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i

Detailed Design Considerations |YES NO|N/A Comments

| 3 Position -

l min 18 deg.
max 60 deg.

~

Edesired 25 deg.
SEPARATION: 5
Single Finger Opero' ion

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

Single Finger Ooerotion-lever
lock toggle switch

min !.0 inches (25 mm)
optimum 1.0 in. (50 mm)

Simultaneous Operation by Dif-
ferent Finger

min 0.625 inches (16 mm)
optirnum 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)

' \RRIERS: E
Jarrier Width 51

min 0.125 inches (3 mm)
max 0.250 inches (6 mm) 3;

Barrier Depth 3
min 0.88 inches (5 mm)
max 0.250 inches (6 mm)

RESISTANCE
min 10 oz (280 mN)

'

4

max 40 oz. (I IN) |

Il76. Lever j j
DIMENSIONS: V '

Diameter
Finger Groso

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

Hand Grasp 5
min 1.5 ir.ches (38 mm)
max 3.0 inches (75 mm) I

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

Detailed Design Considerations |YESlNO|N/A| Comments
I
L

RESISTANCE:
-

One Hand (d-l)
r min 2 lb. (9N)
L max 30 lb. (135N)

-

.

Two Hands
min 2 lb. (9N)c

L max 50 lb. (220N)
One Hand (d-2)

min 2 lb. (9N)I max 20 lb. (90N)'

Two Hand
min 2 lb. (9N)

r

L max 30 lb. (135N)
DISPLACEMENT:
Forward (d-1)

F max 14.0 inches (360 mm)
Lateral (d-2)u

max 38.0 inches (970 mm)
SEPARATION:

( 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 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)

[
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.

Detailed Design Considerations YES NO N/A Comments

Ankle Flexion Only B|max 10 lb. (45 N) E
Total Leo Movement

min 10 lb. (45 N) g
max 180 lb. (800 N) ESEPARATION:

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 Eback is provided. by group - safety and regulating 5
29. Rotary valves open counterclock- / Ewise.

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

play.

31. Rotary controls turn to the right /
(ciockwise) to increase, and
left (counterciockwise) to
decrease.

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

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-
oriate fecends.

C-30
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Detailed Design Considerations YES| NO N/A| Comments
r
L 37. Selector switches have sufficient /spring loading to keep from stop-
p ping between detents.
L- )38. Range of control action does 7

.

not interfere with other controls.,

I
"

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

40. Contrcl color has high contrast Push button - poor centrast
with background.

T~ /L 41. Ambient light color determines v
useable control colors.

[ 42. Switen legend is legible with !
or winout internal iliumination.

[ 43. Legend switch lamps are replace- /
oble 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.

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

;

4S. Coding is uniform throughout
- the system. '

|-

46. Controls are useable in the time. jrequired despite inadvertent
|{ operation protection (guards).
|

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. /
N
L

C-3 i-
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Detailed Design Considerations YES NO N/A| Comments

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

1 j'

51. 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 incapacity can
produce a critical condition.

55. The rnain power ON/OFF switch /
cuts all power to the complete
equipment.

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 ef fort is
required for activation.

I
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- I

vided except where use is obvious.

62. Diagrams are used wherever
possible.

!

'
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u

Detailed Cesign Considerations |YES NO N/A| Comments

63. Calibration instructions are /
placed as close to the calibrating '

7 control as possible.
L /64. Adjustment controls are easy

to set and lock.

65. All controls have appropriate [
scales or indexing.

F
L 66. If red lighting is used, red is /not used for coding. Use black

and yellow striping.

E

E

E

_

m

-

[
_

%

E
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1

Detailed Design Considerations YES|NO N/A Comments
i
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E DESIGN CHECKLIST
P 8
| DISPLAYS

Test Title 2 Coubl - M d u -e 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 i

unmistakable in terms of: 10 amber
8 red

a) The proper control to use.
b) Direction of movement ofI 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 rem panel to panel.

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

I S. 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 tney 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

: C-39
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Detailed Design Considerations YES|NO N/A. Comments <

l
i

8. In standing positions, the most / Tave - low ;
frequently used displays are
located approximately at the
eye level of the operctor.

1
9. Frequently used displays are / !grouped together.

{
.

10. Displays are located where they [ '

con be read to the required degree
of occuracy.

I1. If on separate panels, positions /
of related controls and displays
correspond and the panels do
not face each other.

I

12. Control display groups for main- /i

tenance use only are not located
in prime operating space.

I3. 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 require
the same information.

18. Failure in the unit is clearly Light bulbs
'

shown or the operator is other-
wise warned.

I,
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E
Detciled 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

j is required to interpret gr@ hic
data.

| 21. On units having operator displays, /maintenance dispicys 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"

I 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 /
I close as possible te dial face

to eliminate parcilax 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). ;

I /28. Illumination is uniform. l
'

I 29. Multiple displays grouped together [will have brightness uniformity
across the range of full "ON"

Ito full "OFF."

C-4 |
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5eDetailed Design Considerations YES NO N/A Comments b

30. Th display face is not less than / Diamond displays - less than 45' |4 from the operator's normal
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 E
Horizgntal Line of Sight g

40 maximum
15 optimum

Normgl Line of Sight |
20 maximum
15 optimum

Head Rotation Alone
Horizgntal Plane

6Q maximum ,

0 optimum "g
Vertical Plane G3
Horizontal Line of Sight

65 maximum 3
Normal Line of Sight E

35 maximum
Head and Eye Rotation |' Horizontal Plane

95 maximum
15 optimum

gVertical Plane
90 maximum
15 optimum

Normal Line of Sight
15 optimum

33. Glare does not interfere with [readability of the display at
a location.

. I1
;
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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.

F~ 35. Luminance contrast exceeds /!
50 %

B
36. Flashing lights have a flash rate ,

!

of 3 to 5 flashes per second; V i| in case of flasher failure, the
light illuminates and burns steadily.

g 37. Color coding is used where pos-
B sible; unused scales are covered. j

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 f* Nx) the CRT is
hood ..maed, or recessed.

40. Printed matter is visible. If [
ambient illumination inadequate,

I matter is illuminated by the
printer. Plotted matter is o!so
readily visible.

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

| FACTOR
?iewino distanceRatio of
screen diagonal

OPTIMUM:I 4
PREFERRED LIMITS:

3-6| ACCEPTABLE LIMTS:
2-8

.g FACTOR:
(3 Angle off centerline

OPTIMUM:

,

|
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:

Detailed Design Considerations |YES NOI 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 ) g
PREFERRED LIMITS: a

28-14 ft-L (27-48 cd/m )
ACCEPTABLE LIMITS:

2S-20 ft-L (l7-49 cd/m )
FACTOR:
Luminance variation across
screen (ratio of maximum to |
minimum luminance) -

OPTIMUM: EI EPREFERRED LIMITS:
1.5

mACCEPTABLE LIMITS:
3.0 g

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

I .

. PREFERRED LIMITS:
2.0

; ACCEPTABLE LIMITS:
4.0

ACTOR:
#I I ambient light

bright part of image
OPTIMUM:

0
PREFERRED LIMITS:

0.002-0.0 |
| ACCEPTABLE LIMITS:

0.1 max
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E
Detailed Design Considerations |YES|NOlN/A Comments

__

!

For presentation not involving
gray scale or color (e.g., line
drawings, tables) 0.2 may be j

L used. i

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

situations.

| 43. LED are red only and not near /
red warning lights. Dimrning
is compatible. '

,

I 1

I i44. Critical warning lights are iso- / '

I lated from other less important
lights for best effectiveness.

|

I 45. Internal instrument lighting [
is provided where ef fective. ,

|

46. Indicator lights are immediately /
and unavoidably associated with i

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.

i

l
.It is not redundant or degrade.d
by vibration. It is at a level

| of accuracy required for the
operator's action or decision.

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

51. The display indicator ceases
to move after the control move- /I ment stops.

|

I
1 ,
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Detailed Design Considerations YES|NO|N/A| Comments

52. Displays which cannot or may / |not be watche:I 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 t

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. g
E

57. Most important displays are
placed in the optimum visual 7 Diamond lights too low also 10

legend lights
Zone.

58. A signal c"sence does not denote f"go chead," " 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
I| emergency conditions which n

| require operator action with-
| out undue delay to avert
| personnel injury and/or equip-
| ment damage.

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

t
I b. Red cierts on operator that / Red means:I a system or any of its parts out limit - 8

is inoperative or that .c suc- auto - |
| cessful mission is not possible

unless corrective action is
taken.

c. Yellow advises an operator / Yellow means:.

of a marginal condition or 10 failure modes - diamond
{ alerts him to situations of

caution, recheck or unex. White means: -
pected delay. I hand

6 post supply status
d. Green indicates that moni. [ 8 control onI tored equipment is in toler-

ance or that a state of readi. Green means:
. ness exists. 8 in limit

3 e. White shows system conditions / !
that do not have "right" or

I " wrong"implicatons such
as alternating functions
except that white is not used
in aircraft flight stations.I /f. Blue is used for advisory
lights only, except that blue

I is not used in aircraft flight
stations.

I 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.

IiJ 62. If operator is wearing earphones [during normal operations, audio

I warning mynais are direuea j,
,

to both earphones and work area.

I 63. Audio signal action specifies ./ l
the nature of the problem (main- V
tenance, emergency, health
hazard).I
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Detoiled Design Considerations YES NO: N/A| Comments

64. Audio signals denoting emergen- / !cles 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.

I-

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

d. Simple warbles which may 3be confused with the type Emade by two carriers when
one is being shifted in fre-
quency (beat-frequency-
omiliator effect).

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

f. Signals that resembie random
noise, periodic pulses, steady

Eor frequency modulated sim-
Epie 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.

,

|

| I
| 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 minimun
of I/2 second until correctiee

[ action is taken.

67. The audio device and circuit /
{ design preclude false clarms.

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- [
quence progresses from left to
right.

b 72. Scale values and their indexes /ore consistent in directions of
increase or decrease.[

71 The display can be read quickly l

in the manner desired (quantito-
[ tive, qualitative, or check reading).

[ ,

[
,

[
Fw ,
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Detailed Design Considerations YES NO|N/A Comments

I

I
I'
I

;

I
I

I
I

I'

I
I
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[ DESIGN CHECKLIST
10

WORKSPACE
I

Test Title ad S Eu/ 94-4/ 4/I
-

_

| Test Project No. Date

Detailed Design Considerations YES NO N/A COMMENTS
|

| 1. Design and sizing insures accom- /
modation, compatibility, opera-

J bility and maintainability by

I at least 90 percent of the user
population (a rcnge from the
5th percentile to the 95th per-
centile for single dimens.'ons).

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.I

3. Panel Dimensions - seated -
with vision over top.I a) Seat height 18"(460 mm)

from floor

I writing surface-25.5"(650
mm) above the floor ,

vertical dimension of panel-| 22" (56 mm) above writing
surface

maximum console width -I 44" (l .120 m)

b) Seat height 23"(580 mm)

| writing surface - 32"(810
mm)

vertical dirnension of panelI - 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" (l .120 m) ,

, . . .

c) Seat height 28.5"(725 mm)
.

writing surface - 36"(910
mm)
vertical dimension of panel g
22" (560 mm) E
Maximum console width -
44" (1.120 m)

4. Panel Dimensions - seated -
without vision over top,

a) Seat height - 18"(460 mm)

mm) g surface 25.5"(650
writin

|
vertical dimension of panel
26" (660 mm)

maximum console width 36"
(910 mm)

b) Seat height - 23"(580 mm) |
writing surface - 32"(810

t 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 i

26" (660 mm)

maxirnum censole width - E
36" (910 mria E

5. Panel Dimensions - seated or
standing with standing vision
over top.

seat height - 28.5" (720 mm)

C-54
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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 - I

36"(910 mm)I 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.

I I1. Workspace allows ease of weapon /
handling, ciming, loading, firing,
and field stripping. I

,

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
~ g

and offord load visibility. E

14. Display reading location is identi- d
.

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
l" 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 V
15-21"(16-21" for male use
exclusively) in i inch maximum

Einctements. 5
#22. The, seat backrest reclines 103-

115 and supports the torso so
that the operator's eyes are
within 3" of the " eye-line."

I
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[
Detoiled Design Considerations |YES|N0|N/A| Comments

__

23. Rotating seats have 8 locking '

positions minirhum 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 rocks requiring main-

[ tenance have space available,
when feasible, as follows:

c) Minimum distance from the[ front of the rock to the
opposite surface or obstacie
is 42 inches (l. 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 and 4 inches
(100 mm) on the other.

b 2) With drawers weighing
over 45 pounds (20.4 kg)
18 inches on each side.

b -

i27. Allowances are made for heavy / |clothing and protective equipment.

28. A loader can comfortcbly sit /
in the closed hatch mode or

{ stand in the open hatch mode. ,

|
/ j29. Workspace provides head, arm

i
and body clearance at any weapon

|position.

30. User space is not encroached [
upon by others.

)
1
'
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Detailed Design Considerations l'rES 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 dif ferent work creas and
types of work are as follows
in Footcondles (LUX):

Consol.e surface 30 (325)

Dials 30 (325)

Emergency lighting 3 (30)

Gauges 30 (325)

Meters 30 (325)

|Missiles:
Repair / Service 60 (640)
Storage creas 10 (I 10)

gGeneral inspection 30
(325)

Panels:
Frent 30 (325)
Recr 10 (110)

Passageways 10 (I 10)

Reading
Large print !0 (I 10)
News print 30 (325) g'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 NOlN/Al Comments

I 35. Visors, etc., reduce external /
glare.

| 36. Transparent creas are free from

I color, distortion, etc.
)/

| 37. Multireflections from multilayered :

windows are minimized.
'

| 38. Windgereen angle of incidence /
t

i is 60 maximum to undistorted
v,sion.

,

i

39. Windows or canopies have optimum
unobstructed vision.

j 40. Instn> ment 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 tl

Inot 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 workI areas - 50 F to 85 F. For perma-
nent details work creas - 65 F
to 85 F.

I 48. Air conditioning systems do V
not discharge cold air directly '

I I
on personnel.

49. Adequate ventilation is provided '

by a minimum of 30 cubic ft.;

!

h
\ *
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Detailed Design Considerations YES NO N/A Comments

per minute per man minimum.
Air is moved past the operator E

Eat 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 exjende 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- /
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. g/

59. Mirrors are braced against vibra- y
tion. V

I
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r

Detailed Design Considerations |YES NO|N/A| Comments
r /L 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.

j

{ 62. Cars have seat belts.

63. Windshields and windows are /
r shatterproof and do not distort
L vision.

/ 164. Hazard cierting devices are
[ provided.

65. Illumination is adequate, glare /
{ is reduced and capability for

dimming is provided.
Vr 66. Maintenance workspace is free

L of obstn;ctions 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
-

ond have a 0.5" minimum radius.

69. Guards are provided on moving I
parts.

70. Radiation hazards are minimized. /
/71. Padding is non-abrasive and

non-toxic.

72. Exhausts are directed away from
compartments.

E
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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
Echopped through in an emergency E

is clearly marked, axes provided.

78. Emergency procedures are detailed, #

79. Instructions are kept sirmle. /

' 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 u
operators working on the same
areas is lessened.

85. The lines of sight to a display t/
are not obscured by poor arrange-
ment of people or equipment, g

g
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E
'

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

[ 86. Traf fic flow between areas is
efficlent.

[ 87. Auditory alerting and warning t/
signals are loud enough to be-

heard above environmental
noise.

88. Equipment is secured in order /
to prevent shifting or overturning

l accidentally.

[

[
-

i

# I

A

.

F
L

I

i"
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Detailed Design Considerations YES NO N/Ai Comments

I
I

I,

|

|

'

,
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r
DESIGN CHECKLIST'

20

{ MEASURES
-

Test Title. .To c! cou + >s | ;,,hfe/ Y
r _.

>

Test Project No. Date,

Detailed Design Considerations YES NO N/A COMMENTS

1. Displays are located so they /
can be read to the required

L., aCCuroCy.

7 2. Display arrangement is consis- /
L tent from one cpplication to

another.

L 3. Measuring marks on opaque g V-

containers are placed inside.

F 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,
p finger, clearance when using open-
L ing tool.

- 10. Reflections minimized. !
'

l 1. Display precision, response is /
consistent with that of system.

12. Scales: linear, start at 0, use /
whole numbers, 2 pointers max,

r

L numerals oriented upright.

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

L
C-101

-

_ _ _ . _ _ _ _ _ _ _ _ _ _ _ _



TOP l-2-610 20 December 1977

Detailed Design Considerations YES NO|N/A Comments

13. Field items are non-ccrrosive, E
easily cleaned or disposed. E

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. Measures clearly detailed.

18. For group use: multiple of food / g
components or general formula 3
for computation given.

I
I
I
I
I
I

I
I
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APPENDIX E7

L
COLOR CODES
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SURVEY OF COLOR MEANINGS (LIGHTS)
E
L

Red Color Coding g 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
- 1

Auto
~

X i

l
Manual

_ X X |

- 2 Trip X

- High X X
'

Running X

{ Alarm in and acknowledged X

-

%

E

E

_

- _ _ _ . . _ . _ - . _ .
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SURVEY OF COLOR MEANINGS (LIGHTS)

E
Green Color Coding CC OC TMI

r
L Lower x

O.K.p X
L .

lFall X

[ Normal X

Rods in X X X
F
L Off X X X
- Start X
'

Stop X

{ Close X X X

Manual X

- Auto X

Alarm Clear X

[

[

[

E

r.
L____- _ - - - _ - _ - - _ _ _ _ - - - _ - - - - - - - - -
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SURVEY OF COLOR MEANINGS (LIGHTS)

F

I
Amber Color Coding CC OC TMI

Off X

Auto X X

| Alert X

Fault -(dropped rod) X X X

Test X

Reset X

Manual X(soft) X

Operate Here X

Lockout X

Slow Speed X'

Energized (Busses) Operating X

Power On X

Load Problem / Breaker Problem X

Load OK X

Valve Position X

Motor Fault X

I
I .

I
.
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SURVEY OF COLOR MEANINGS (LIGHTS)

|

I
i
'

Blue Color Coding CC OC TMII Auto X X X
.!

Manual X

| Trip X

. Shutdown Rods Below Exercise Limit X

| Normal (Lockout Relays) X
;

' Power On X

JI
:

II

il
;

;I

il
:

|I
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I SURVEY OF COLOR MEANINGS (LIGHTS)

|
|

Black Color Coding CC OC TMI

Test X

Start X

Reset -

X

Close XI
I
I
I

,

I
~I

|I
.

w ''""ag 'r - - wwn -- w - ..,e, . --.
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I 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 i

|
Manual X

Mimic Normal Operating Range X

I
I
I
I
I
I

- --
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OPERATOR SELECTION CRITERIA, GUIDES, REQUIREMENTS AtlD
RECOMMENDED PRACTICES

LANGUAGE OF CRtIERION. GUIDE. REQUIREMENT ME I. E D IN SOURCE NOT ES
NUMBER IVPE REFERENCE OR RECOMMENDED PRAC11CE AGREEMENTP

CI H -5.8 Criter um 80 Cl~14 - Dw1gy l'as t SS - Operatos s' Liccones. *iri ts wt 35.Il Yes Aleesma aw b un Cl~lt * 1

It e*y ma cesinits inr the Approval af Apph- of Al. )
Itow - Alet.

rat ums, page 4 80.
l' ''P'""*

(a) Tlic physical enswhinui aeul time geseral health of "I ' I'"

tie applu ant ase not um h as neiglie e esse oper - ',
"'

wul essors esul.wiger u.g gnabhc lealtti .u mi , , ,

"a
m Epd psy, .ns.ieu l y , d..doctes, li,pe te. si.wi,

t arshac ihscase, l.santing six. lh, sielce.tave
ficating ne vniin av .miy otin-r pleysical or
niental t oimlitiswa wiisc h sniglit s .usse
impais ed palginciet sw nmitaw . inir dnut iivi
snay unntitute sulfirecut r.nne f ew desual of
an apphe alum.

W If an appin ant % vnnu, traring sunt general
playsic.at uvulitiin eks not inces the snininuun
st.uwtards amw m.sil y c onsidercsj se(cuar y,
the Ctwunussan enay approve the appli-
ratiosi .uut sin limic rawulsthwis asi tin la e ense
to arr tMninewt.ite (le gdiysical detert. Ilie
Cawsunissian will t onsiiler tic s crom-
enend.stians of thi lacihty hrensee or lioider
of an auttuwiratusi a,ul of ele exanuning
physiiian tus I; win NRC-1% in arriving at-

its sterne.m.

51 D- 5. 3 Hevnrement ANS 5.4/ ANSI NYe6 'cr e mn 5. Itcalth He<purements aint thurublying Yes Menaw anilian

Aledu al (:cs tif aratsim Conihtnwis 5.2 Gener al ite tyurcinents, page 2. of Al. )

.upt Akmitsu ing ol , j , , , , , ,
llow - Met,

I 'I' ''P'"'l'ct sm u rl H e<p ur eng stalnhty ami r..ipae it y liv all of tic following: of hiscs le
Oper a tor ly rme - gg g , , , , , , , , , , , , selec ting
f<w Neu lcar Powet gg ,, , ,g , , , andhw rce cual

' " " ' allow rapi 8, .w a ns.ete e annneur.itum by sp Aen, '"A
written, .uut oiler an htete, vnible, or t.se talc
sigsub

(l) l'tiy u.p ee, inuit or gaswer , r.wige of nuit s.m. .awi
de s tivit y tu allow scady .iri ew to as mi sale
ence utiin ni awegird inities.

-

NOTE: SEE LlST OF NOTES All ACllED.
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OPERATOR SELECTION CRITERIA, GUIDES, REQUIREMENTS AND
RECOMMENDED PRACTICES

E ANGUAGE OF CRlIEnlON. GUIDE, REOutREF. trial MET. E D INNUMBER TYPE REFERENCE SOURCE MM
OR RECOMMENDED PRACTICE AGREE MENT 7

'ill)-%2 Heirnrcantwit ANS 3.4/AN58 N5% %w tiisi ). Ikalth Iteq arcince.ts .uul 4)avpublynig Yes Meer=w asa ban Sil)-k

Mcitar.nl Cestihrati wi Coeulitown 5.2 General lic<psar cenents, guge 1. of M . ).
How - Met..uid Monittw ing of

Per siw url It equiring -g , , ,, g,g ,. ,, ,g l'.d. Ik v- iptoni
oper ator th eine liv

, g ,, g ,9,g g , ,,
of lasws liv

ise. W shaped siWed minis r as
Nim lear Power Plant' '"I"C '" *E

indicantly predieng to inu+u in f air Atps d " * ' " ' ' '
(1) Mi1stal or physkal asupawanents

"'E(2) Any medical, sin garat, (w olier ps ulessisweal
treatenerd

(1) Any other soture tw me of trealment, th ugs,
clieneirals, dicts, or ollwr agtnits

Pe) Any rusulathwi, halut, sw gwartn c which snight
result in swMen sw suiempccted new apai statumi

51 D-5.3 Iteqiurement ANS 3.4/ AN51 N5% % .thwi S. llealth Reipurements anwl lingiulilying No STD-ti
Methral Cestilicatiivi C<uistitionis ). ) Disepsatif yisig Canwhtsom, page 2.
and Morsitoring of A hntury or other isuficathwi of any thvpulif yingi ersorw.cl Retrar ang ,, , ; g,,,,. .k i thydihisig udm sk-
Opera tor Licenses

se - I sO M ds
for Nur ie.,r Power

< sa i htim enius. %:i h desnetrathmi shall
"d"'' hu liule at Ic.ast the spe< site surrative entrics by the

(k segruled onedical en.uniner anl relevant asperis of
medical histiv y aiul physical es unisut hee. .1 he
presesw e of .sny of sie following s inchtmin slull
dnqiulit y.

5. 3.1 Respira tor y
3.1.2 t'ardiov,ntular

) . ). ) Outoc r nu , Nutritowul w Metatchc
1. 3.4 Integennent ar y
5.1. ) licmatopoieth 1)yslinet tiswa
5. l.f. Mahnnasit Neoplasun
5.1. 7 Neurological
11.5 Ment.d
5.1.9 M eilsta t i.wi

_sw

NOTE.SEE LIST OT NOTES ATTACHED.
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OPERATOR SELECTION CRITEnlA, GUIDES, REQUIREMENTS AND
RECOMMENDED PRACTICES

N " NI SOURCE NOTES*
HUMBER TYPE REFERENCE OR RECOMMENDED PRACIICE AGREEMENI?

_

S I D-S.4 Cr aterian AN51.4/AN5t N5% sce tion 5 llcaltti licipurements .uul lhstulif ying No 51 0-5.6
Medscal Certif autum Ciumh t ums 3.4 5 pet'alac M umnimis C gur itses
iseul Monitor uig of itetured fin Medical Qeulaleratenis, guge 4.

ag$ 31"dd Id'_'LNee,kQalp. Cemisgewatein snat-343 tg ,gI able f or lastmg asul elfcctive use ut perwul two-
tur Ntalear l'ower ,,c ,,,, ,,p , p n,,, ,
I'lants

1.4.2 None. Ability to detert mkw ni pixhm ts al
. c usulnadT5i'aiwi of tra< cr sw marker g.iscs.

5.4.1 Aptle and Tlwnat. Cap.w ity law e Ic.ir spect li.

5.4.4 Ears, l'uret<uie aisilainness ie: tlercsin>ld average
~ lsin 30 ilt) ( Anscr ican Natiasul St;widardIset t er t

Sjui:ile< atism for Aimicuncters,1969) or 10 dl\ (Inter -
skithwul Or g.udzathm lor Stai>Liederatism, Stanikud
iteterceire 0 for Calita a titm of 1%we Time Atwini-
encters,1964), ew 20 dl% (Anneracim Stan Lied Spccoli.
s atio Itw Atminuncters for Gener al Diagemistic 5%n .
pnes, 1951), law speech f actuww es WW), 1000,
2000itr iti tseIt er e.sr . 18 aistuusietric sa'in es are
imut ccptable, <pulific.stasm anay he txised uguun en-
site ik'numstrati<m to the, satisf ac tiin of tlar lat ihty
operatur of tir exannnee's atality til salcly dete,4,
inter gwet, Juul resp =wl to spec < li .umi oiler ainhtory
sagruls.

Qiulific:atiin slamid te s imi.lcred if a leas ing . int as
e e<pureil to sucet locarang sespurements.

3.4.5 1 }e3
(l) Ne ar ami distant vniul arusty 20/40 in irtier

eye, m ere enl iv inu'sw res teil.

(2) l'er yderal vistul lect.ls by a soltontaltem to 12f/*
os greater.

( 1) Colew whiin ade<pute to ilntiopunti anweg red,
green, .ual or.uige-)citow sigaul lamps, awl any
otirr riulmg reernred law safe otwratism of tir
par tic ular lav ilit y .n s delnin) by Ilr lai ntit y
opes a tew .

(O Ade<ps.ste depth psi cptain, caller by stescopsn
us sn usular y e firs as ilomientr. tnl by pr.ir teral

i test.

!

. HOIE: SEE LIST OF HOTES AII AClaEU.
l
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OPERATOR SELECTION CRITERIA, GUIDES, REGUIREMENTS AND
RECOMMENDED PRACTICES

LANGUAGE OF CRIIERlON. GUIDE. REQUIREMENT MEi. ED IN SOURCE NOTESNUMBER TYPE REF EllENCE OR isECOMMENDED PRACTICE AGREEMEN17

$ce tami S. incat tle Itc piirements asul thupulsf ying
Canuhtiens 5.4 Sw i ilic Minisman C. ipa < stics-

lic<guiscJ for Medu al Qualsticatiivis, gxige 4 (rim-
t uitu dl.

5.4.6 itguratory. Capu' sty demi scwrve to peri wm
sis renamas gdsysu.al e xer t un in emes ga su:ecs, ami
abality to uldare sc pir.itory potective f alters asul aar
supply maskt (lo gn.bnimi.ery finactional stinhes wlu< is
ur tuile a fas teil vital e apacity asul f c.v. I st1 tuut
would te licipf ul to the esaminmg playsis i.wi i.e ticta1-
minang the rawlidates atality to g= r l(w m auigsu d
wiw k.)

5.4.7 Car diovaw ular . Niv mal r onfigiu atinui ami
limu tiin, t apariiy Ew exertian diu mg emergreiries,
ami p Ac rate twtwecei 50 a kl 100 h nu, argid.u .i
Ilester.g phe rate outsiile tisis eange snust he sgarifi-
tal!y noted l>y slie cuaminang physiti.m to tie sawenal sw
of en (lanscal significasu e. l'ull symmetric.at pilses
in rutremitics and orc k. Nivenotensive (l(.0/100 or
less) waLli toler.uu e to sapid gmstural clunges, il the
ex.unmatiivi reveals signific. ant casdiac .u rhyllunia,
murmur, sustreated hypertemiin (over 160/ 800), rar-
di.u cedargement or otler evideau c of tard.ovast nlar
aheaumality, a report of an evaluation by a physics.ui
proficient lei t ardiovass'ular evalisatsins simill aeroen-
guny llu' enethcal examisutun reps t. Thh i nsisul .
tathn stull iru linte, tait es emit hmeled to, an interp c-
tatiivi of an I CG .uul < het k u. ray.

5.4.8 ,Wkunen amt hs. cr.s. If heens.e as p ewnt, et
must he aL7dtWisg'inisiid by appropes.ite device

~

<w Sk): |Je o| sin ie Oulilie as to ililt r jCre witti time

p1 fiumain e of assigned duty tw r.cwnt sigmfirant
potenti.d f or im.apu.ily.
5.4.9 Muse'ulo-skelet.d. Newan.nl synunctr s< al siris -
Inse, sange of motun .uwl gmwer, il asiy omguirment

td e appin ant slull dreannisir. ale alalit y toe mists, i

ello liitely a tunplete all engum led dutset

5.4.10 , % an. Cagubehty to it,lerate isw of gas sanial
pro *ce.tive rovering .umi des ontaminutism prm cdm es

NOTE: SEE LIST OF HOTES A11 ACilED.
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OPERATOR SELECTION CRITERIA, GUIDES, REQUIREMENTS AND
RECOMMENDED PRACTICES

" '" NI '"
SOURCE HOIES^

HUMBER TYPE HEF ERENCE OR RECOMMENDED PRA'CTICE AGREEMEHi?

See tune 5. Ilealth 12eipurements .mul 1)isipuh! yang
S erific Mueimssn Capat it aesC(muh tiim 5.4 i

lle< pared Irw Medical Osalif eratsizis, page 4 (rini.
Inuscel).

5.4.11 1:sukx rinc/Nute itim/Metalmhc. Nim enal.
Ah.hty to (lunge sdiduFF<Fiay incais wiil.. :
gmtceitial janaparety.

1.4.12 llematrictg. Nos mal Itmirtim.
5.4.11 L ymplutic. Normal limu:tum.
5.4.14 Neurological. Norinal renteas aral pee ephesal
ner .un system lisw.tum. I.u site dist rimi.utim
(stereogiussid sulliriceit to dastmguish anusig varsiwas
slupcs of (ontrol ksu>la asallusulles by tois h,

5.4.15 l'syi hiatr ic. Niwanal mental statm asw boling
ev ient ation. Abilily to lima tron in emerge <w ies arul
tunniul comrneurients saw h as: s mlared os crowded
spac es, alose, in darlarn, en elevations, tu open
metal grids. aiul m lacklers. Tlies atahty is to le
determined l>y the <linical heignient of tir examining
g4iysic i.wi.

'

5.4 lf. L sixwatory
(1) NiwiiODMiglobin, wl.ite likwid < cil s oimit, . uni

delicacential.

(2) in innulysis, absein e of giroteisis asul glycosistia
indcu tiie absesu e of .i tisagiulif ying systenm or
genitor-urinar y a mahtam lus lwesi dennentrated.

(I) Niw mal cler tra in dioge ano (ITG)

(4) Any other medical investigative gw s hues.
inw lishng < hest x-ray, whi<h tir ihasiputeil

I medical cuaminer a twnplits envewary los ade-
| q.ute anedaral evabution slull ir s ewaha ted.

NOTE: SEE tlST OF NOTES AITACitEp.
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OPERATOR SELECTION CRITERIA, GUIDES, REQUIREMENTS AND
RECOMMENDED PRACTICES

' " * N " SOURCE NOIESHUtABER TYPE REFERENCE OR RECOMMEND"ED PH 4CilCE AGREIMENI?

It G-5. 8 Hermmonwled l's opned llevni wi 2 Sectim C. llegulator y l'outim, page 7. Yes Memos arwh un
Pr.v:li<e to llegida tue y "r M'1

8. At Un tiene of initid rm IMug m amoent- N "" ' "# I *Gmde 1.8 Perstww cl
snent to tic position, whir liever as later, ele

* ' '5 election aswl T ram- mininnan 'rulifi' ali'*n l'* I*' S*5 PC' lo8 snin6 "I 'ang tlur furwtuun of insin ensed operators, utter tiun
ist a trJ4ning statifs, sInsiuld ild lihle a leigli s(isoul

* "' ' ' ' " " 'dept wna or cienvalent and one year of power
plant e sper iem e. At least 6 unwillis of alie '"E
lumer plant expericou e stundo tr at tlic plant to
w hu le alw- stwlivnibaal will lie awigned m at a
semaiar mit. Ilu midivi.hul stamid also pmscss
a lagh ib gree ni mascul 4 sterity ad matine
pulgment,

itG-5.2 Gnade Regniatus y Giude 1.8 5n. tim C. Itegulatory Positim, luge 1. ies l~snal 5 des -
Peruitwei Selec tion ^"dIV"' N#F"i aI sk e in ad traisusg of m lesmul Training 'C ' " * I I*power plant gersoisel e meaned in ANSI N18.5-19/l,

"Selce tem .iset framing of Him lear Power Plant Per-
sonne l," I gearrally at.reptat,le and guovade an.w e

adeipate tusis for slic scin t nwa anil Isaining of
; suw icar p>wer plant persosuwi encept los tie nnitim

Supervistw - Itadiatiun l' rotes tion.

ItG-5. 3 Cr sterion Regula tor y Gnide Sn-tim A. Intruim tem, page 1. Yes Mcmin mahim HG-5.
3.1 % Medical Evalis- "Ig g3y , g 4. H P.u a SS states that an apphrats.wi3a t sin of Nim lear N *" - M * ' 'g, , gn;g;,g ,, ,,,,,,md grativ os u sii s vra torPow er Plant Per son ~ Ed* U"*' I '"*Phe wdl k amovM if, mig oder diun On-
srl Heireiting Oper- "I I^""' I"'sysi 4 e usdita.mt ad genieral locattle ni tic applirant
d''"l"'""''' 'd" h"Et are not sim h as might cause ugrrational ers or s

and/m- r ei s ua tcrut.uigering pnl.lar Iralth .uvl saf et y.
eng

NOTE: SEE LIST OF NOIES AII ACHEU.



1 R R R R J | 1 @ R J 1 R Cl n o o o j i o ro .r

OPERATOR SELECTION CRITERIA, GUIDES, REQUlflEMENTS AND
RECOf.lf.1 ENDED PRACllCES

^" ' "' " NI ' '"
I NUMBER TYPE REFERENCE OH RECOMMEND"ED PRACitCE AGRE'MENi? SOURCE NOTES*

Ei
,

61G.54 Gende llegul.s tor y Gim k' 5cc thwi H. 1)iwussuvi, guge 4. Yes Menios armbun
4.134 Medwal Evalu- "' ' ' 'Widing Geoiy ANS-).4 of Sadrmunistcc AN5- 1,
d'b'' 'I N'" I"d' " ~ ' ' 'Itcar tar Orwr.a ta.un, of alw Ames ic.ui Nim icar Nwact y .

Ib ecr l't. ant l'er sm- * "''E""lus de velopnt a st.uwLwd pe rwt sbang snirunnan ' *** '*tel Itc< paring O rr- reeparements swe rwary su deternoism tlut tim playsit.nli
* I'" U' '""' '

runditim .uul geswral 1.eattli ni sum Ic.w operavoss are a crred t .
suit som la as enigtit e~aisse otavatitisial errors.

itG-%) Guide llegulator y Guide 5cchuwe n. liiwinsim, gugc 2. f** It G-% %
l.134 Medical Evalu- ,, , gg g,; g ,g,
d'b" *I N'"I#'' niental sw gd yssral rosuintion slut snigle t rauseIbwes I'lant l'er sm- imp.sised pulgmesit tw anotiv cmwd sution anay comti-nel itc<paising Oper- tute suf fi(icnt cause few denial of an operator license
''' li*'"S** applic ition.

NOIE: SEE LIST OF NOIES A1TACllEU.
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OPERATOR SELECTION NOTES

: CFR-S.1 - Met. Ed. requires " normal health, physique and use of senses including colcr
| perception as indicated by passing the physical examination given by a company physician

when required" and " strength adequate to perform the duties" without specificallyI requirin.; freedom f rom epilepsy, insanity, etc.

STD-5.2 - Met. Ed. requires "ncrmal health" and passing of medical examinations withoutI stipulating specific. standards.

ISTD-S.3 - Met. Ed. does not stipulate disqualifying health conditions.

STD-S.4 - Met. Ed. does not stipulate disqualifying anthropometric consioerations.

RG-S.3 - Met. Ed. requires " normal health. . . [and] passing the physical examination ofI a company physician when required."

RG-S.5 - Met. Ed. requires " normal health. . . [and] passing the physical examination ofI a company physician when required" but does not stipulate disqualifying conditions.
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OPERATOR TRAINING CRITERIA, GUIDES, REQUIREMENTS AND
RECOMMENDED PRACTICES

L ANGUAGE OF CRIIERIOfl. GUIDE. REQUSREMENT MEI. ED IN HOTESI NUMBER TYPE REFERENCE OR RECOMME NDED PRAC18CE AGREEMENi?
I

Ci tt- T. 3 lle<purement 10 Cl it - Dwrgy Pas t 11 - thierators' Licemes, Appeinha A Itc<pulili. Yes f inal Safet y CI'It - T. i

i
catim l'sograms law Littmed Oper'alors of l'rodisction A atyus ite.

mal Ilisteratius l'acilitics, page 4 81. por 8, Sec titui
I '2* I

Itcipuhlicatnus Program itcquisements

1. 9 twdide. The reipublication program slutt te
coruhacted for a c ontuuunas pe1iod not to enreed
two years, awl upm twAlusion stwill be prosoptly
followed, pursuant tu a contimmun schedule, by
sua cwive rerpaalificatiusi piograms.

CI'It - T.4 It c.psir ement 10 CFit - Dergy Par t 51 - thwrators' Liremes, Appendia A Iteqiulili- Yes final saf ety
cationi Programs Ior Lir emed Operativs of Prodiertion Analyus Ite-

amt tit dizatim ran ilstics, p. ige 486. por I, sec tiosi
11.2.2.2.1

2. l.er tim es. 11e rc<publicati< ire piograni sluill
IEKaiEpreplasurd insures m a segular anal sm-
tinuing twisis stuoughout the hccme period ini

timrse areas wlwee asuuul operator and senior
operator writ ten c uamieutims indicate tlut
empiusis in scope arm! depth of roverage is needed
in the following suhiccas:

a. Elicory a > principles of operalim.
l>. General arul sgwrific plant operatmg s harac-

let istics
c. Plant instrianculatim and c.untrol systenn.
d. I'lant proteclim systems,
c. f.ngineered safety systems.
f. Nor mal, atsuis mal, m d emergesa y operating

prsweensrcs.
g. Itadiatiini e nntrol and salct y.
h. Trs Iniical sper iliratiinn.
i. Apphralde gnis tims ol Titic 10. t'lwipter 1,

Code of l'e%8eral llegulatnwis.

Otirr training tec ivii pes inchuhng lihies, video-
tages ami otter ellet live training aids may alw
te used,

imleviikul sienty m tir part of each opciator stuli
te ciumraged. liowever, a sc<pulifn ation pro-
gram lused sakly up.n the me of films, vedco-
tapes am1/or irmlivolial samly is mt an are eptable
substitute f or a lecteme serics.

NOTE: SEE 195T OF NOTES ATTACit[D.

_
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OPERATOR TRAINING CRITERIA, GUIDES, REQUIREMENTS AND
RECOMMENDED PRACTICES

LANGUAGE OF CRIT ERION. GUIDE. REQUIREMENT MET. E D IN POIESNUMBER TVPE REFEHENCE OR RECOMMENDED PRACilCE AGREE MENi?

11 - O erators' Liresacs, Alpemlin A lic<puhls. Yes i nut SafetyCl it - l .) lierr eirement lo rrit - Energy Pas t l
(als n Programs f ew Lis evned Oper.itors of P<.ulurtuun Analyus Ite-
mal iItslizata.ui rardities, guge 416. pixI,Secanni

' I *

tw-stem. ob trauung. Tic sc<puhlecation geogram
1.

Ugli si isfc7wTihe-job eraining so tiut:

a. Eacia lh emed ogviator of a productan or
utdaration las dity manard.stes sie plas.t e sus
erois .uul cacle hremed senism operates citler
snmiipdates tir rewitiols or ditc<- ts the
at tivitics of iantsvhliuls dusing platit s ontrol
manigudatituis diu mg tie tes ni of their
li< cnses. For cart (w operafors asul seni.w
operatoss, tirse maupilatitun shall consist
of at least 10 reactivity < <witrol neanignala-
tiom in any < suutasutism of rear t<w stas tups,
scar sur shutilowns or oiler runtrol manipda-
thun wl.ic h denumstrate skall aanl/ur fanut-
i.wity willi reactivity rentrol systcens.

b. I:ach in emed oserator mal scruer operativ
los dem<sestratc<t satisf ac tos y tamler st.u.dmg
of tie operatinn of all agguratus amt mes tu-
nisna ant isnows ele operatmg proc edures in
cat ti arca lor wi.si te te is lu ensed,

c. lim h hrcusent operator and sesmw operator es
s ogmrant of f ac.ility deugn a li.uiges, pro-
<.cdures e hanges, asul f arih t y lu . -- t f unges.

d. Eac h lia cmcil sgerativ .seid seso v ogu ratew
reviews tie runtents of all :disuwmal ami
cmcrgeau y petw edures sua a regularly
se letleded tusis.

c. A simid.stor se .s y he med in meeting the
sc<purements of paragrapin la mut ib d sie
snnidator segwodue es ele general operating
riurarterntie s of tic im ility irivolved, .upt

tic .utangenent of tie insteisnentatuun mul
controls ol tic sunulat r n sinnlar to slut of

the f acilit y involved.

NOTE: SEE LIST OF NOTES ATI ACitf D.

_ _ _
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OPERATOR TRAINING CRITERIA, GUIDES, HEOUIREMENTS AND
RECOMMENDED PRACTICES

L ANGUAGE OF CRIIERiON. GulDE. REQUIREMENT ME T. ED IN SOURCE NOTESNUMDER TYPE REF ERENCE OR RECOMMENDED PRACitCE AGRE E ME Ni ?

I'.w e 51 - O ws ahws' Li< cmes, Aplw niks A lic<publi- Yes l'nul Safet yCl'It - T.6 lic<p ssrement 10 Cf n - 3:rwrgy l
catiosi 1*rograms liv Liv cmed Operators al l's uihu'tiin Asulyus Re-
and litilisatriwi l'ar ahlies, page 416. paw t, 5ccion

13.2.2.1
4. f wahea' Wai. The respuhtication gwogram stall

ji,;T ai -s

a. Assiual written examirutions which tk termine
areas in whn h retrainmg is nec<1ed to
upgrade inensed operater and scnisw operator
knowledge.

b. Writ t en e xammatiivis whic h deter spire

licensed egwr a taws' as ul seviiur siper.a tos s'
knowledge of subject coverest in tie reipmah-
ficatiin prograssi asui sw oveile a tuses for
evaluating tient knowledge of alwwwmal arul
emergesw y pros edines.

c. Systesnatic obsce vatiivi and evaluati<n of tic
per f orman< c aent ompescru y of laremed
ogwrators and sennu operators by sulavvewws
asut/or training stall members inclisting
evahkation of actiins takesi at to lie taken
during acesul aw sunislatest atxuw anal and
emergenw:y condeliins,

d. Sinmlatinn of emco gesw y or alwwwmal sun-
detsais slut may tie arromplished by using
the remitrol p.wwl of II.e farslity involved <<
by using a sumd.saiw. %lere tie rontrol
panel of tlic 1.x ality is used liv simulatiine,
the actions takeit tr to be taken for the
emce geru y sw alwwwmal casulatisun slull be
discussed; actual maanpulation of the plant
<initsob h not re<peised. If a sunulator as
med in snecting tir reipsirements ni para-
ge apli 4c, sie unmlator slull arr awately
scpro hei e llw- ogwrating a h.u:arles ntirs of
tie f a slaty anvolved asul tic .usasigesne sit of

I tir sustrinnentatisme aevi ctmtrols of the simu-
l.itor sindi (lowly p.wallcl Ilut ut tle lacality
involveil,

c. I'rovniin fg car h lic enwd oper a tty awl
senior ope rahw to parti < ip.ite in .ui n < cler-
ated respulificattini swogr.un wlere pet tiu m-
aswe evahutiorn c usuharted gurukmt to para-
gragen 4a efwimgh 41 e leariy in.hrate the
necil

NOTE: SEE Ltsi OF NOTES AlTACitED.
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OPERATOR TRAINING CRITERIA, GUIDES, REQUIREMENTS AND
RECOMMENDED PRACTICES

L ANGUAGE OF CRl1ER60N. GUIDE. REQUIRE MENT MET. ED INNUMBER IYPE REFERENCE "OR RECOMMENDE D PRACTICE AGREEMENI?

C e'll- T.7 Itc<paireencut 10 CI 14 - Dergy I'.ar I il - Optvators' Li< enses, Appeinha A Itc<pulifi- Yes I inal Saf et y
ration Prograins f <s 1.irmsed Operators of Psoen tion Analysis ite-
and IJtilizatim i'a< ilati. s, guge 416. pw s,5cr ekwi

Ih2 2 31 Itc< ords.
liciurds of tie regiuhticatem gwograan sl6til ("' 'Na.

'' I "'#'" "Ile niaintained f or a pesimi of two years trinn
* ' *tic < tate of lic record d event to domnent

tie participatuni of each licensed operator * "#

"*' '* "# Iand senho oper a tor in the accrulif eratim
prograin. Ilm ece ords shall cositaus ropics of
wr itteen emainisutims admissist er ed, tie

answers given by tie lie rnsec, results of
evahuties and aw:iunmtatioen of .u s y

adihtional training .wiministceed in areas in
whn h an operator or senior oper a tor las
cal.ibitesi d'Isriem acs.

h. Itcrords wlii< h nunt he snaintained persaunt
to tius ag3esuha snay le llee original <w a
reproduced c opy as suscrofilm il sin h repro-
4Kcd Copy tw nut rofilm is - dely aut hef atI-
Cated by astsjuurized gWf sonns*1 dnd tile utH ro-
film is c apatile el psalia-ing a s lear avul
legible ropy af ter storage for the gerixl
sp<tified by Coms ..ssion regulatims,

c. If tlere is a rmflict bet ween the Com-
missim% segulatims an this part, lirense rm-
ditiisi, or oller weitim Cmeusmum approval

.rattuwiratirsi pertamseg to fla retentionis

period f.w ele s.nnr type of rtt ord, the
retentim geriod stwrifeed ini lle regulations
ire this part for ses h actords stull apply isiless
the Commissim, persiuna to 5 5).7, has
granted a specihc exemptim f rom tie eccorJ
retenteus sc<poirements specified in slu regu-
lations in this par t.

I

i

NOTE: SEE LIST OF NOTES AII ACilED.
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OPERATOR TRAltJitJG CRITERIA, GUIDES, REOUIREFAEtJTS AtJD
RECOMMENDED PRACTICES

__.

L ANGUAGE OF CilllEnlON. Gull >E. F EOutREMLNI M E T. ED IN SOURCE NOIESRF' i aENCE OR RECOMMENDED PHACIICE AGHEEME NI?i14UMBEIL TYPE
_-

CFR-T.8 Cr ster bmi 16 CFR - Isergy Part 55 - Ogerators' l.6e emes, Appesuhu A Itc<publi. Yes I anal Liesy
(atune l'rograins ior Li< emest Ogwrators of I'rcularaim Analysis 14c-
afkl t atlIII.allon l~afilitics,IMge 4 36. gulrI, h tem

I'**
7. Applicabihty to rescarth aswl test s eac tors a. d

imin-rcart<w fa7ihiscs. In acrosnenoel.ite speriaU
Ecd'siLicsof oteration asul dallesciu cs in ron-
trol, c<pugwnent, asul ogierator skills usul ksuiw-
Ic<tge, ele re pitalicalismi prograin fur eac h
lerensed eger a tor asal sciisur opera tur of a
researc h to test re.ic tor or of a rum-reactor
f acilily stoll ctwilurus genesally last ncnt not be
iilentical to alw reernahlication prograir. outined
in paragragdis I tlwough 6 of this appesuhs, llow-
ever, signelirant deviations f roni slu? rerpurenernts
of thn . ppcmhu slull be gwrmittest twily if sup.
portest by written pestificatim asul apgeroved by
tlw Crwinnmim.

55 - O **ators' Lie c8ises. A M sulam A Itciraalif e- Yes final klet y
l PCl R T.9 Guide 10 Clit - Eruvgy Par t

ratim progrann for Liv cmest operatius of 1*redurtim Asulyus ite-

aeut ilailir.aeim farilitics, page 411. pin t, sec:itmi
I * '2

s 55.21 Cmlent of operator written cuannuutson. g
The operatur waitten exaenisution, to tie eutent apph- Certification of
cable to the lat ility, will giu Imle trestions on: Met. Ed. Co.'s

I"2 I'I''"''(a) gimulaenentals of reactor ticor y, um Imling liusm
''**'*'"'I

peac cu, eruiron nu al t iplica t i<ui, soini c ef fec ts,
control sod clierts, .ued eritir.ahty isuhrations.

(b) General design f eatives of slu- renc, innliahng
rose structure, f uel cicinents, control emis, owe i

|imtrinnentation, .uul t pol.uit flow.
(r ) Mes hance al ale signi trataires of tiu :caer lor gwiisiar y

system.

(ii) Auxiliar y sysican whiili alice.t alie larslity. |

(c) 4;cerral opes aling s luirae ter estic s, isir lisiting i
!

rames ant ellu ts of seinperature, presvue .uul
r ear' tevity c lunges, elles is of lo.id c la.neges, .uid
ogerating hmitati<wn .esal rc.estwn f or llrm.

(1) Ik ugn, compiwwnts ae.il liain-tiivn of tr.ictivit y
rontsol suci h.uusms .nul instriencut.atuwi.

HOIE: SEE LlST OF NOIES ATI ACalED.
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OPERATOR TRAINING CRITERIA, GUIDES, REQUIREMENTS AND
RECOMMENDED PRACTICES

L ANGUAGE OF CRITERlON. GUIDE, REQUIREMENT ME T. ED INNUMBER TYPE REFERENCE NOTEOR RECOMMENDED PRACYlCE AGREEMENI?

P.u e 51 - Operators' Licenses, Aggweedia A Revrulifi.
ratim I'n> grams liv t is emed Operat ws of I'ro<ku'tiawi
aeul litehrati.wi facilities, page 411 (uwituurd).
(g) lbign, nunpwwnts mal lisw ti<wis of saf ety sys-

lesen, inclinhng imtrisucntatumi, sigruts, inter-
I.m ks, aut.unalsc mul manwul f eatiscs.

O) 'Compursits, raturity .uul limit tiivn of reser ve'

asul emco gency systems.

(i) $hicidmg, iwlate.wi anni rivitairwncut design fea-
tenes, hn lashng access lumtati<wn.

(l) 5 tan. lard arul emergency operating Iviu etkurs for
tie f acility mui plant.

(k) Pingwne mut operatim of radiatown enunitoring
system,incatuhng alarm arul stsvey c<pupnent.

(1) Itailautogical safety gwiru spies mal gwot edures.

CI'R - l'. lO Gunie 10 Ci tt - Der gy P.u t 15 - Operators' Liremes, Approxiss A Re<puhti- yes Final sately
rati<wn Prograi n for Li< csised Ope rators of Prinksctiini Agulysis Ite.
mal sitihiatum Fm ilities, p..gr til. put,5craim

5 5%.22 Cemitent of senioggator written cuams- *

"' N'"'" CesIalaratatwa el
llw. smisw ogwsator writtesi cumninatim, to slic cutreet Alet. Fd. Co.%
apphs able tii etw? lacelsty, will asic luile <prstitwa <wn the IMI-2 Lianned*
incun spes sin I in 1 55.28 .uul in a4htim m tiac Persorwwl
following:

(a) Cswahtuwn aiwi hmitatewis in the tarihty hrenw.

(b) Design .uul operalie.g Inmtatum en tir scrivncal
specilirainwa f or tir las ilit y.

k) l'acihty lu rence pros cenes resputed to ot tam
autinu sty f eu skwsgn and operam.g a tu'iges in the
farihty.

( ll le adia tie ws luzards who -li snay arisc swing tie
les ttu masu e of e qrr iments, shiclihng alt er-
albuis, sn.iinten.uw e .m tivitics an:1 varienn e twn.
taminutsm rospla tiewn.

,

NOIE: SEE LIST OF NOTES ATTACilED.
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OPERATOR TRAltlltJG CRITERIA, GUIDES, REQUIREFAEtJTS AtJD
RECOMMEtJDED PRACTICES

L ANGUAGE OF CRilEnlON, GutDE, REQUIREMENT ME T. E D IN SOURCE NOIESNtifABER TYPE REFERENCE OR RECOMMENDED PRACitCE AGREEMENi?

l'at I 15 - Operators' Liremes, Apla mfen A lieepulifi-
c.itim Programs for Lic rmed Operators of Prmha tion-

aiul tItaliratewi rat elities, page 411 (rtuitiseriO.

(c) Itcartos tienr y, im limling details of fissuoi pro-
< css, ncestrm enidtiplicatim, soeu r e elleres, cun-
trot rud clicc es, ami tritic ality anda(.atims.

(1) 5 pes if ec operateng a h. war teristir_s, inu liminig e:nul-
ant a frensstry aunt cames ami ef ter is of tempera-
line, guessere avul reac tsvity alunges.

(g) Plocethurs and limitalems involved in initial fore
loa img, alterations in r ore rmliguration, control
rod plogr.smusing, determuution of various inter-
nal armi eateenal ef f ec ts m (ore reartivaty.

Oi) l'irl lusullmg Iarilitics .uul gworeihnes.
b) Prue cilines ami cepeigwncut available les le.uvilmg

aami disposal of racho.s tive materials arul ef flu-
ents.

Cl it - T. i t Guide 10 Cl It - I rrrgy Pas s 15 - Operators' lis cmes, Appetulix A lic<pulili- Yes risial Saf ety
ratim Peograms law Liremed Operators of I'sodtm taon Analysis Itc-
arul lititualson rarilities, page 412. pawt,see:tum

I 2*Ilie operaging tests astministered to aggderants Itw'
Tr aining .umaoperator .uul smisw operator lu emes ase generally C "' #''d U" "Isimilar in u npc. 11e operating test, to tir extent Met.Ed. Co.'sapplica*h to lle f acility rc<pures lle agplicant to
f, t 2 cnseddesnomtrate an invicrstamhng of

(a) Pre-start-up gwo< cdurcs for tiu* f ar slity, inw liading
aswaated plant crysigurient whu li studd aller a
seas livit y.

(b) It c<psir ed in.megnalation of remisole e ontr ols to
ining tic f acihty f roin slaat-< ben to desigiuted
gewer Irvrls.

6) ile smus e asal signifie am e of .uunuu satar signals
and < <widis im. imh<.a t ing sigtuls .uut s emedial
.u'tiini respsmive alwreto.

(O lie amtrimmmtatisui system . uni lic sinwi e .uul
signalirasw e of e c.e law imisionent rea.hngs,

llOlE: SE E LIST OF NOIES All ACit[D.
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OPERATOR TRAINING CRITERIA, GUIDES, REQUIREMENTS AND
RECOMMENDED PRACTICES

L ANGUAGE OF CRiitRION. GUIDE. HEOUIREMENI ME T. E D ifd SOURCE NOIESHUMBER TYPE HETERENCE OR RECOMMEf4DED PRACilCE AGREEMENT 7

Pas t M - Operators' Lie rnses, Apgwwlin A Hevysatili.
ratiuss Progranis ist 1iresised Operalors of I'rodia:ts(==
awllitslinatim Facilities, page 412 (contnuest).
(c) 1he trh.svuw s taaracteristics of tic f aritaty.

(I) The contr ol mani|= da tiin s c<ysis ed to obtam
desired operating sesults lieing mumal, absuwinal
avut emergenty setie.iti wis.

(g) Tlic operatic.: of ttie f ar ility's leat removal sys
tems, ein haleng primar y e oolant, emergew y rewd- ?
ans, .uul deray local reinovat systeens, asul the
relatism of the psoper operation of tirse systems
to the ogreatim of tic la< ility.

(h) The operatem of tic l.acility's aumihar y systems
whith coubt allcr;t sc.artivity.

(a) Ihc me asul Itaictim of the f acility's radiati.isi
nuwis tos ing systems, uw luihng lined ra.laation
numitiws asul alarms, gas table sin vcy enstrinnents,
ami persoswel snenitiving equigenent.

(;) lhe significance of radiatim hasuds, inu lisimg
perminable Icveh of ra.fsatiswi, levels an excess of
those autlawired .usd gamedures to redia e eutes-
sive levels of radiation azul to guard ay,ainse
per somel e mpmir c.

(k) The emergency plant liv the larahty, iswlimling
the operator's or scimt .perator's sesgwunitality
to iler ede whetler the p.mt sluwald te exec uted
aimi sie dutics auignet mujer tir plan.

" (1) The srccwit y tir a t .as elnl approac h to ele
respmsibihty aw= iated with tic sate operation
of the f.n ility.

.

f401F: SEE LIST OF NOIES AII AClif D.
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OPERATOR TRAltlitJG CRITERIA, GUIDES, REQUIREtAEtlTS AtJD
RECOMMEt1DED PRACTICES

I

E ANGU AGE OF.Cnil E RION, GUIDE. REQUIREMENT MET. E D IN
NUMBER TYP. REFERENCE OR RECOMMENDED PRACIICE AGREEMENI?

STI)- T. I Regiarc ne ... ANS 1.2/ ANSI 5sv taan 1.4 Ornite Opsuling Org.uivatsvi 3.4.2 Yes Itainnig onwl

Certification of
N18J - Ailinesistrative Itc<pasennents 14w tlw On.ite Operating Or g.untatitus,

Alet, f al. Co.'s
Ceedrols asui Qiula ti p. ige 4.

TMI- 2 l.se emedAmaraew c law sta p ,, g, ,,, ,,,9,,g , , g, , , , ,,,, ,g
Pes sorwelOpciatumul 5%se el ;, , ,,; , , , , , , g , 9,; g

Nw icar Pown I'l ud' u .gian t en ganiiali wn sh.dl li.svc a61*olviale cupn s-
cow c, tranung asui selraisiing to awnee that swe cssar y
a nuipetesn e is anaintained ist as e usilasu e wetti slu-
provninvis of Aenceir.us Natiosul 58.uut.ud los Sein:-
ti us ae=1 ir aisinig of Nw lear l' owes Pl.uit tw wwuerl,
N15.l-1918. (4)

S i l). T.2 Regiurcenent ANS 3.1 - Nin lear 'wv tawi 1. 8 5annulator Capabihtaes 3.1.1 Nor inal Yes Ir aas s .g asul
Ces tilocatumi of

Power Plant 5arunta Plant l'.voluti<wn, page 2.
#'' E* *

tors fit Use in O u r lhe sannsunun evoliititan that shall tw perlessned ni .'#"l
* I' # """"E the sunulator, using only operatis at toon skwinal to tlic g. , , , ,

refcicou c plant, as e delnwd in the f ollowing hst.

Pl.uit star tig - cold (scierhng awuhtuvis of tesulwsa-
tone asyl prenure) to lust slasull y.

Nia lear st.ir tup,lmit standby to 100'U lull power.

lauthew startigt asul gesecratur syawlannstatuvi.

Powes es. afatumi to 100'b power.

11c.ic. tiv ts ip loiloweil by a ct overy to l(Ob power.

Ogwratuun at f ait st.uulby.

I'JWer systc4ti Io.hl f liallges kinVHlal atW| ee44 Icon,ti g4.'
< <witsol).

l'ower operali.an with ten alun 1981 sca< tot i nulant
flow.
I'l.uit shutdown asal c ool lown to e old (refirinig) < on-
t h i s tw n.

.

fl01E: SEE LIST OF NOIES AIT ACitED.
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OPERATOR TRAINING CRITERIA, GUIDES, REQUIRETAEtJTS AtJD
RECOMMEtJDED PRACTICES

._.

L ANGUAGE OF CRITERION. GUIDE. ItEQUIREMENI M E T. E D If4 SOURCE NOIESNUMBER 1YPE ftEFERENCE OR RECOMMENDED PRACIBCE AGREEME NI?

Sil) I.) lierp an coracut ANS 3.1. Niu le.w Settini 1.1 Sainulator Capal.iliters - 3.1.211 ant Anal. ) es Ikilatni k .upt

l'ower 5%nt Nuiul.a linv an=n, page 1. W ilrom Nam' lear
I' "" 'E ''tors f ar lise in Oper~ Nr sinnelativ sliali I.c capabic of sunulatnig in re al ' " " d ''I"E'I'* I''"""E tune a rnininnen of sevestty-leve (71) ainuwnial airl

cencegency conditiinn sesulting linen anallisu.ticgis to
dcaspuistrate infierent plasil scspmse asul ferrlioning
of aistiquaan pl. wit e iwits ols.

line almunenal .uul cnicrgesu y sawwlies.un listed below-

shat! Ic seu lealed, as agplical,le, to ti e tyg=* uf re.sc. tor.

Lens of se.nliv s uolant (large aint ssnall).

Loss ni enstrience. air.
I.on of electr ia.at gewer (.w degraded gunwcr sources,
su imtli).

I oss of reactor ruedasit flow.

& on ul r awulcines vas eman.

I nu ut ser vi< c (< onling) water.

I uss ni sinstdown < ooling,

l oss of cornpossent tooling (isulividisal rewngxurnas aw
tot al splene).

Low of icedwater sw fecalmaict systein f ailure,

& ou ul neutron flux nedn atnwi.

Mnp nitsamed rivals of rod av sods (nw listing sod de ogn).

Inability to eve ew' or unge ronaral ends.'

4:nsulitaans respurnig use of bas keip react.w sinitdown
s ysicens,

l'uci e laddnig 1.nline sw liigli arlively in scar t.w i nol.
ant se oil gas.

linbum ts||6.
{ l'ailure of atitsun.it se sc.H tavat y s tunts ol systenn.
|
I

Sic.uu generat w tulx* le ik.

Sicans la ak (wlee te d sarcs) ensiste .uul oestsisk e swetaisi-
(

nient.
|

NOIE: SEE List OF NOTES AII ACalE D.
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OPERATOR TRAINitJG CRITERIA, GUIDES, HEQUIREMENIS AND
RECOMMEfIDED PRACTICES

EJnNGUAGE OF CRilEHION.GutDE, REQUlHEMENI ME T. E D IN SOURCE NOTESNUMBER TYPE REf ERENCE OH RECOMMENDED PRACilCE AGREEMENIT

Scr titui 1.1 sumalator Cagul>ilitics - 1.1.2 lbne Mai-
leau'tuuns, guge 2 (a ontanier.1).

l'ailiare of guruise neitrol systresi%

Geowratw tr iga.

Iteas t<w triges.

5 ||1- 1.4 itcqiarement ANS l.1 - Amn ie an Six toisi ). I r ammg, page ( . Yes ieswl safety sill-T.4

N.stianul stand.ud f or ^"'I""I#"'Ll Gnwral is. A erainin eam el 9 led- '"*Sclcr tion .u id I r a m- g g claliidfed fit cach sun lear powce geant P " ' '.1,,,p
11.2as.g of Nem lear l'nwcr to initially develop ami puustam an orgwiraticus f ully la aanmg andl'lant l'er sawed dim to k medile im erati% nuiMmm n

ami ter leiie al aspects of alw- sum icar :=mer plant '' ' " # # ' ""l "'
I* I*

isivulved. ii. program slull le livmnl.sted t > swovide ''2I '#'"'
tin- regiured trauung based on umliviihul cinployee I" "" " # I
c uper ecea e awl intesuh,1 lunitaan. Tic trammg pro-
gram slull le such slut f ully trauwd .umt giulified
operatmg, maanteouse<v, prof essional, asul tes tenarat
surg =st pcssexuel are available in slic accessas y isun-
Iwss when inct loading s osmuciu cs In all rases, tlic
olvraive of training geogenens stall be to ensvare safe
awl cliericos operatiini of ti.c f ai ds t y. Irainmg
gwogeains slull be kept ip to < Lite to scilect plant
unulain atisen aint a h.uiges m priu ciberes. A runtinuing
progr.im steall tie ined alter gelant st.u tup f or trauung
of replacement pessneuwl .ssul fin eqiutiln a6simi tiaan--
ing swe ew.ar y to ensiac tisa t gwasuiswa renuin pro-
fic cut.

HOIE: SEE t|ST OF HOIES AllAClifD.
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OPERATOR TRAINING CRITERIA, GUIDES, REQUIREMENTS AND
RECOMMENDED PRACTICES j

f
'

EAllGUAGE OF CHilERlON, GUIDE. REQUtHEMENT MET. ED IN
HUMBER TYPE REFEREN OR RECOMMENDED PRACilCE AGf1EEMENI?

____

%v te v. t training, p. ge 1 (e <wituned).

(4 st.unfaril and emergesu y oges atuig gwon cdines

(I) s.ediatuni nintrol arul s.nlet y gwovnnois
stic almayc sul n is, relatal tes tsiecal6. a4tititui to i

trainisig 1.w e asala. kites lis NitC rold cuainieutiosis at
sie sceuir scarent s1meating level slwil iew liole ti.e
f aillowsng sul jer ts:

(lti reactiv tieeus y
(9) li.uulling anel dngawat ut, euwt lui.wds awn lated

wetie, ra.htmw: live matreials

(80) sgwv ilir ogerating st*warterntu s of ele rum icar
pnway plant

(14) firi tuentling .uul e nt e par anictres

(12) aileniniseratsyc gwoe edines, rewafatiswis, aruf Isseista-
tients

flic s twase rewitent stull le siirectly related to tic
plant les wini<le in sccks a in cinc. In a<kletum, the
agg.'i< ant simwald tw engaged in alie day.to-day at tevi-
s.m <,1 proe cour perparatum asal ves tlwatuvi, con.

strom.thm <ler k out asul gecoperational testing at sie
sidiptt larility l<w a geriant of .sppromisnately <wie yeaa
pa i w to fiel loadmg. Tius time niay var y ticpending
ignee tin emptyiceir'e ni tie arpinant. Ilowever, slic
unnimian time slull tar sin sn.mths on site asiless .us
repuvaient asnoinit of exposicew e was olit.usest sua a * '
snmlar imit.

| *.

f401E: SEE LIST OF NOTES AT T ACllED.
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OPERATOR TRAINING CRITERIA, GUIDES, REQUlHEMENTS AND
RECOMMENDED PRACTICES

|

L ANGUAGE Of CRATER 40N, GUIDF, REOUlHisarni MET. ED IN SOURCE NOIES
NUMBER TYPE REFERENCE OR RECOMMENDED PRACllCE AGREEMEHi?

518).T.8 licipuren mt AN51.1 - Anner n an 9 rtums 3. Teaenung, luge 8. Yes Iput Liety sill- T.8
^"*I "' E ' ~INata mul Stimul.ud l<a 1.2.4 Ilot fina ninatsinn, || suit aircady eligille 1,y P'" b ''"

Mer_tumi asul Tsaus- ,, ,,gy,,, ,,,g y,3,-,si training, caemhannes tw NitC ' ' ' ' 'ing c. . liericar IN>wes I.>t cuasnesuti< mis 9 all cueng4cte s cl.a ted tee twiiral I'#i"'"8 ''"il'lant Pcssusuwl ki Hei s@ t areas ihtalW un 512. Intrasan "' '
ailitati.wi, um le e;.usdidates shall pas tersp.ste in a gwo. #',I 'I, d o.
gr.een of use ttv -goh trauenig mlu<-h e,nvolves snani[=d.i- ggg,y g ,g
toivi ci tie sww lear gmsce pl. int rivitrols diwang day-to- , ,,,
day ooer 4tusi aiul abs eng at least two trainasig star tups
aew! sinstilomers of Ilw reactosi asul infiranal gwngraens
ni scil-stiaily armi coemise luig truen ennte expcsierned
persewwwl t<i latilitate tlie asulplates' ammicestaentaeng
ni overall plant oper.itu g < sunear tesisters, plant sys-
seen perlawen.um e e harar scristics, asul opesating two-
t c4wes.

S ill- T.9 lierpurcenent AN5 9.1 - Aener er,wi $rr tem 3. Training, page S. Yes l'isal safety 5|I n- T.9
Analyus lie.Natnmul 58anitasd les g g,,, g, y 7,,,, gg , , , , g,, g ,

- E"' ' ' ' I*Srict tim asal Iraan- ggg g,,g,,, gc7 mwer plant shall le traurd an I,,

< cnnanceniz a te with a pb
,fe[Howing areas't.u t i e ici

Gesire al 1)cvsiptim of Plant aemt l'arelitses
lob liciated I'roi.ediscs and lustris'tionis
if a.tsological Ilcalth asel Saf et y Prograin
Statom I>nes gesu;y Pl.un
In4estsial 5.alety l'rngiani
l' ire Protettum l'sograin
%cority Plograsie
Oiulity Asusain e l'rograin

NOIE: SEE EIST OF NOIES ATTAClif D.

__ ._______ __ - . - - -.
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OPERATOR 1RAltJING CRITERIA, GUIDES, REQUIREMEtiTS AND
RECOMMENDED PRACTICES

L ANGUAGE OF CRiiERION. GUIDE, REOutRE MENI MET. E D IN -

NUMBER TYPE REF E HE NCE OR RECOMMf NDED PRACIICE AGRE E ME Ni?

' l'lb T.lii
Silb i.80 if e<purement ANS l.1 - Anuw.m 'es then 5. Training, page 9. Yes l'uial Nilct y i

Asulysts He-
N.stnu 44 5t.uminef few g3 p ;,,;, ,,,, p , , , , y,,;,,,

purI, n titusScintim armi isam- 3 g, , gg ,,4M dim la anaen. I i'2* I,

mg of Nim icar l'ower tan de piedm eil ale passig m gerumisi I' '"N"E "'"'h *"' E*' '"' d '* I tlwoogli pet ioil c traniang e nci c aws, eustr uc t um
gusiinis, .wul reviews e overing slune items asul corsip- [ #','' d'.""'[,

sucut alm t. sciate to sale operaanies ni tir leu ility aewt y yg g
alwnigle spesial training wwituis I w replar cment pcs - , ,

ww irl to meet stic reiruscenents of Sec tion 4. "Qmli-
f u ate.ms." la determining tic stall temiplement, tin-
lai slety masugeenent slaall s es ugnue ele inipos tant
eclassinsliip slic train.ng gwogram lus to slec n asnie-
n.uwe el operatumul salcty by (a) psovidmg caperi-
cow ed and kreawledge. state ge1weriel to elevelop arul
audit itse trainung program as well as setwe as traarnsig
gangram anstrim surs; aaid (1,) provide sullgient persosa.
rel in a lassalicathms to pcsmit traannig armi terpsalifi-
r at e.we wus k. Ilic training gwograan slull lie reviewed
ae.1 ev.deuted as inter vais not ene ec.lang suo ye.ars.

Silb i.l l Re<purcincut ANS 3.1 - Amerie asi %s tvun 5. Training, gage 9 Yes I mal %*f et y
^"d' F *i' N#-Natiosul Statulard ios Iw w ensed y -

N,,, ane gjg pori, SeM tbniul 8 delicah
N'lectkus and is aan- - g;g- , ,

| 2JJ.i,

ing of Nim lear Power g year per b=1 slull ent tisile sucpl. nerd le<~ times, in- I''i"i"E """Il'lant Perwww.cl H . trairdn W crabw nalant mae da ' ' " " ""' '
asul notassising tusis. Ihw tassentathus of time al=>ve

#I' 2 I I' #"'#'Ipsogritseis skull lic anaient.newd 1(a all lie enwd inwis- I
vidisals revreired to f ulfill tie In twik al 5gav ilicate.m I#' *"'*"I
sc<pasements ni a given f ai ility.-

NOIE: SEE LIST OF NOIES All ACllED.
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OPERATOR TRAINING CRITERIA, GUIDES, REQUIREMENTS AND
RECOMMENDED PRACTICES

! L ANGU AGE OF CRIIElHON, GlHDE,14E QUIREME NI MET. E O IN
NUMBER TYPE REFERENCE OR RECOMMENDED PflACilCE AGREEMENI?

%II).T.12 lirs omnuwwkwl AN5 3.1 - Auww er.us *wr enn 5. Iraimng - 5.1.1.8 I rreises, gunc 9 Yes iarus % 1cty'

J

I"'.'"*| l's.sr ti< e N.itional Staemiwd I'" 5. 5.1.1,1 ncens al. Iln. niensenian manhn of Ic. turcs "''Sein enn .wel i tain- ini any a al<iplTycar standd not be less sl=wn sie, spai ed ' *ing ot tba lcar l'ower alwooglinut the yes asul tabing inta c unudes atin
I'Id"' N ''""'* I lie.avy v.oratein periewis mul sufretyrne opreatens sie h ' ' , ' , ," og

as, returlu g pes scwl, ins ccel cutages, etc. l.n tures , g , g ,,, , .,3

may le delnied ese to esune se slute.1 staat.h>wsa, f ul.2 L u cine <1
| Ilowevn, alw%e leitutes slull In- (tmubs ted as soun as ,,,,,,,g

ps ac eeral.le Ileerc. titer.

5f t)- T.8) Re<ysireneesit AN5 5.1 - Arner eran Sn. tismi 1. Training - 1.5.8.2 On-sta -kb Tramuig, Yes Final tifety

Natiuseal Stasulud lie luge 9. %. sly sis ite-
wa s, 5cr anniSelec tiisi mul lrain- g ,g , g. , , , , , , g
' 2 "'ang of His les l'own regulitse alun progs uns sepal ramtaan a e ononstment

I''"' '*"" tlut c.ea li irative4al stull per fism nr lus ti< ipate en a
rnenNsutien nl ec= tivity centrol mani adatisets la.asedl
see the avadabelsey of pl.uit c9si wncnt and systems.l

I3E
(4) 11 ant av rea tor star tigis to em bate a range ti it

sextsvity Iccelb.w k laines suu lcar 1. cal a44 stun is
em>t u cable

(1) I'lant sipst4iwei

(1) Maraul e egitsof of steam gesicsalors ausng semtig,
asul sinetasen

(4) Ognsation of tim basse s entrols an mainsat aning
st.or t egn

(5) 5%watuai shwing inwer opriatiin
(6) l)ilistnut of tie scactor roolant system
(1) liclirheig ogw14 tuns wirte liarl as nenved saa tlie

r sue
j(8) It<ul drop timing tests
I(9) Any sagt.dscant (> 10't.) power changes in en.umul

s oi nnia ni
(10) Al.mput sud rinteol psi.w t.o .uul au mg gesecratiw

sysu lwiveiraton
lit) 11..nl .uwt scar sor operatomi sluit envolves cance-

grin y is tra nient pain e-4ues e la se .w lively is
e hangeng.

HOIE.SEE LIST OF NOTES AIT ACifED.
!
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OPERATOR TRAINING CRITERIA, GUIDES, REQUlHEMENTS AND
RECOMMENDED PRACTICES

EANGUAGE OF CRIIERION GU10E.REOulREMENT ME T. E D INNUMBER TYPE REFERENCE SOURCE NOTESOR RECOMMENDED PRACIICE AGREEMENf ?

Sil)- T.17 lic<p aren.cnt AN5 3.1 - Anerr ie .us %er Ibn 3. Iraannig, page 31. Yes I uul %fety
Natsnal St 3 wtar i few Anulpis lie-3,33 y g, ,,_ g,,g , , % y,
Selec ti.wi .u=1 T e aan- ** ""enmunuti<sTsIJll Gleneantesed ihming tir rnewseang ul New trar l' owes ' ' ' ' ' *of sie la ture sesics. Ele geograen sluta provs<le a
l'Id"t P'""d'*I

gradi r eiteri<es 6 tu t tin- inelivieul tus learned slic

m.itnial presented. A graile of lew it.in 83% will
reernte adisteisial retraisissig in ttut seAqcrt.

518)- T.8 8 H e<pais emesit AN51.1 - Arnes ar.an ser inni ). Traning, page 14. t es risal %f et y
Natitual 5tatulard liv ^"*I U" N ' '3.1. l . 3. 5 Obn va rion. Tie pmgraan st.all psove.le f orselts tun awl Train- systessutacTlect va:Gi . sed aninnssited evalo.itun of M ' '.2. 5

' " "
11.2ing of Nim.lcar l'nwn gg,,g ,,, ,, ,g, ,n

Plant Pessoswwl .Wann to W minicdute seps vie susnM rmale
nin evaliutatn.

Herosnnumded *ws le oMes valaisis stasistd also ieu lide evaluati uis
Prac tic c iew limlang .sclumis takesi, sw to be takesi, aning a(lual

sw sim. dated aims anal ased conce gnry rtmutations.

511).I.19 H e<p arement AN51.1 - American Sci ti<n 1. Irapung 4.4.1.1.4 Aucletaled Herpulif e- Yes Iisul %fet y
Nathmi St.uniLir si (tr a atun Progsains, page 11. Analysis Mc-
Sciceti m and Teain- m. a esi of 70'% a pter iei e l** ' '2""

'C *
ing of Nim lear Power I $*2'

wrd ie niswi n n re ecd to nderale ses c essfielEId"' E" *"'"# I nunplegian of tie an cierated requalitaratum pro-
gr am. As gure of sin sc<pulif p.ati wi gwogram, recosas
isulerative of ias-sin . lob gwof acicity aid g+rlormaen e
stall be snauitaunwl. Hcpealed tvrors indnative of

degra. fed prof r sency slull le reviewed by facihty
managenumt arul approgs. site tr.nining tv onlier curer-
live ar'tions slull te initiated.

NOTE. SEE LIST OF NOTES ATTACllED.

I
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| OPERATOlt IRAltiltJG CRITERIA, GUIDES, REQUIREPAEtJTS AtJD
! RECOMMEtJDED PRACTICES
t

!

L Af4GUAGE OF C1tIEnlON, GulDE. REQUlHEMENT ME T. E D INNUMBEH TYPE REF E ftE NCE OR RECOMMENDFD PRAC16CE AGREEMENI?
.

% II)- T.20 Itcernt en.ciis AN's 1.4 - Aenes ec.us ser tone 5. Training, guge ll. Yes l'esial %lety,

| N.atenmal Starwtud i<= Asulysis ite-$g ,3 3,, g g g,,,; ,,g, ,,,,;,,,,,

Scies tune .neut iraen- qww l, Scr tsori
, ,, , , ,,, , , , ,g 9,

ang of Nim ac.u Pow er I }*2*2*ipn s 'er > c. dedity to tic yrating stall slalll'lant l'ersosusel i 'e i slic sceldidam Wrani cu e M to
tic ratesel tius lla ir anwenal skatics Ivetlisk tic seced
liv spei alic retraining esi p.w tit..ular arc.is.

As a enuiunion sticsc uwiniihuis slull:3

(1) lic aihnanistered tlac arunul wa stten cuannutiews
aeul g>as tar agule in ther ic< time ser ecs lascal tai llic
resielts tin scol

(2) Maoignalate tie t switros or supes vue slee snasii "*ld-l
tain el line owntrols Ilirnugli 10 te.as tevity a iminges

(O Systeenatically s eview design e li.inges, gwiu citure
< li.wiges asal lac ilst y lirainc < luuiges

(4) Systesn.itie ally seview tlie ros teset ul .all atmmar-
enal, cones gency assi senssty preweihurs <ui a
aegnl.uly s(lesbited lusis

(5) tw systeniatic.elly evalisated scgarding arthuis to
be takesi <bw ang siniutateil abewwpaal .ssyt enser-
ge ew y a smielithms by a walk tlwougli ni stie pro-
e eikual stegn.

5 f l)-I .21 Neqenrennent ANS 3.1 - Asner n ase %v tsini ). Trainnig,(sere ll. Yes resul Nelety
N.aliewul stan.l.srd law ^"*'S'S""*4.6 t hwunenta siini. A.a. ital >le se< se ds of sin epulili- pin e ,'scr tiamNein tiewi and Traus- , , , ,,,, ,g
eng ni Niu Icar Powes i 1.2.2.4"'liuldnation tw ige an cm.inneutnun law ca li enene.

'n s ni alu plant ne gasierati wi e ntered by tlin st.untardl'lant Pre w wel i.

shall f.e snaustanied f air as I.wie, as a gersini perior sets
wiu k in gnh c.itegos ies ih s< r ated us tiiss st n<Lud.

.

NOl[:SEE tl5T OF NOIES ATIACilED.
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OPERATOR TRAINING CRITERIA, GUIDES, REQUIREMENTS AND
RECOMMENDED PRACTICES

1 L ANGUAGE OF CalIEHION. GUIDE. REOutnEMENT ME T. ED IN SOURCE NOTESNUMBER TYPE RE F EHENCE OR RECOMMENDED PRACUCE AGREEMENI?

%er then 11.2, Iraisung, luge 13.2- 1 (i ont umaciti.

2. 14 career oper a t suis e sper aqu e trauning by Yes l'rcihnieur y
nia.lcar power pl.uit simulates sw awgeuncut Nilesy Arulyses
to a similar plant, unlimling length of teme Itcport scs tein
(*ceks), mal artentity of sinual.itar asel plant. 12.?. I

). A owmuitmnit to rauwkset mi samte f ormal Yes preliannias y
trainnig progr.un mal <wn. tin 9h stauiang 5.alcty Analysn
befin e mitaal feel loadmg. Itepe e, Sce snei

12.2.1

4. Any dif f ercen e in air training psogrann f ar Yes liclunnus y

isulividiuls wlio mill be sccking lu esnes pior Silety Analysn

to criticality gnusiunt to Sn.thvi 15.2% of 10 Iteg=w t, ses sisus
Cilt par Si tused two ele entent of psevioin 12.2.1
sue Ic.w gwwer pl.uit c apsicen e. Empeticiu c
groups slundd um link Ilc follownig:

a. huhvidials with we gwevioin eupcvicowc.
h. leptivideuls wini luve h.ed su lear empers.

esw e at lxshtics not sublet t to hresis-
Ing,

c. Imhvplin.ds wins imild, tw luve held, hren.
ses fie ownparalle las shties.

5. Means few cvalisting tin- training geogram Yes |Yelunuku y
cif ertavesess f ew all cinployees. For tornne Safety Analysis
apphrants thn isu ltale s llu- siecaan to isc llegmw s , %=s-tensi
cmployeil to s creily slut c.w h alphrant lus 82.2.8
lu.1 cutnisive as tial opetaling emptyinw c

pusiunt to %vteos 11.2Mb) of to Cl it pas t
si.

This gnogr.im dim sipts.wi slumid .dso inerlimi-
.i a tua a to slum tin silu ihde of c.u ta gsort ni
tle te a ming p ogram few c.se ts fin n' t hmt
pose tsrui islentified us NAlt sce thwe 11.1.2.
llic tune sisudd le relative to capes:ted ha 1
lo.whng ,uul stundd alsn displ.iy alc pinycra-
tiewial test persimi, arut tin cuper ted anne few
czainisatinen isw lu cenni operatoss gent to
pl.uit e rich alsey.

NOTE: SEE LIST OF NO)ES ATTACHED.

_ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - . _ . _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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OPERATOR TRAltlitJG CRITERIA, GUIDES, REQUIREMENTS AND
RECOMT,1 ENDED PRACTICES

EANGUAGE OF CnilEnlON. GtilDE.REOUIREMENI MEI. ED IN
| NUMBER 1YPE REFERENCE SOURCE AOIES

OR RECOMMENDED PRACilCE AGREEMENI?
!
!

%H l'. T.4 R econunceuled 58 phLud Hewaer % tiews i1.2, Trasnung, gwige 19.2-2.
I'rac ti< e Plaen in alc imal salesy .uulym segwwe (I SAHk

1. II.e propacd ud>jes I matect el em h roisse, ele Y es I~stul Saf et y
shesatusi of ele timesse (appronunite snaidat of Asulysis ite-
weeks in f ull tiene alicenkuire), sie orgasiirateswa sww t, W insi
tras hing Glee a swesse tw sugws weseng instr tw liswi, armi 15.2.1.1.2 asut
sie positusi sities for wtown the roisse is given. 11.2.l.5

2. Itcarett olesaliants cupersceu e traimng by saw lear Yes i~ual Safety
powcr (das.: sunulativ ne awgeunent to a similar Asulysis Re-
pl. ant, um listmg length of tinie (weeks), asul iden. p s I, Ser. tion
taiy of siendatsw asul plant. I 1.2.1.1.2

3. the eletails el flu onsiac tsatmng gwogsam,inu hul- Yes l'ieul Saf ety
ing a syllatan or equivalent < twuse descriptiosi, Asulyus He-
tic <bua16 we of the to wsc (appromissaate suunter pw l,5cr tuna
of weeks an f ull tiene attcewLuu c), tle twganiza- | L2.l.l.2

taisi teat tiing tic tansse nr super vising neston -
tituis, asul tic posilion titics f or whi< h tic r<uwsc
is givesi. Ile gwogeam slendd destmgiush he tween
e.lassroom trasnirig .ised ost-elic-pd> tr.nsining, bef mc
.ung af ter tic inisi. l lin 1 loamng.

4. Any ddlercin c in sie training luograms few uuti- Yes l'inal Nnf ety
vethuis wl=> wdl le seching hresres gwho e, Asulysis it e-
t ragicality genusaent to % town 31.2% of 10 CFR pw s, Sev ti.wi
para 51 hased inn tic estent of prevenm nin lear 11.2.1.4
power plant cups sceu c. I.mperinn e geoups standd
isu-hmb tin following:

.a . Indivistisals wilh own 3wevious espes icou c.
13 Indsvi< buts wlms laive lia<1 seim Ic.ar engwi scsu e

at (arihties emit subpv t to he msing.
c. laulaviihuis wini 1 41, or tuve fehl, lu coses

la e omp.as.elde f.m thties.

NOIE: SEE EIST OF NOTES ATTACitED.

_ _ _ . _ _ _ _ . ._ . __ _ .
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1

(. OPERATOR TRAINING CRITERIA, GUIDES, REQUIREMENTS AND
RECOMMENDED PRACTICES

L ANGUAGE OF CRIIER40N. GUIDE. REQUIREMENT ME T. E D If4NUMBER TYPE REFERENCE C NOIES
OR RECOMMENDEO PRACitCE AGREEMENI?

| SitP.i.5 Cr steria 5tmularJ Heview Wtasue Il.2, Traannig, page 15.2-3. Yes Prelunkwr y

|
"' #'I I"'it . ACCE P T ANCE CillII.HI A

'# "$"* ' * '*"'iT.7 5AH sha.dJ <lJiiaEirate that slic trauung l 2.2.1
gwovided, or to tse gouveded, f<w c.wta positiin on l' anal Saf et ythe pl.uit stall will te a4 <pute to provute assur- g, p,,
.un e slut all pimit stall pesvwusel <pulaficatiin g ,;,,,
rc<purrencnts,will be snet as of tie tune sweded 11.2i.e., gw as to ogwrator license enaenseuti ns, Twiw'
to fiel lo.eling, sw gu nw to aggwuntinent av reap-
giopitenceit to tir posit 6twi.

Criters.s law att eptabelsty are:

1. Tlee trauning sesynecinevits ariel guld.uu c stI los lit
he the following regid.itumes mel regulatory giudes
simudd tw enet sw a< < cptatile alternatives shoadd
l>c presented.

10 Cl R Par M All Dnployces
10 CI 84 Par s 89 All cinployees
Regulator y Giude 1.8 All 19nployees
10 CFR Para 55 Licensed (.h>cratsws

aruf Seniew Operators
AEC Lit cennig Ginile, Le< cnsed Opeeekws
"Oper a tre s' L n enses,* asml Scsuor Operatuss
W A5t l.10%

2. f orenal seginesits of tie initial trainh g gnograne
slandd tie sutastantially rosnpleted wtan tlic pec.
ogw rati< mal test geogsain tegens, with ein cas ep-
tun of a twici losu.al seirest.cr past guior to

operator cuanihatrewn.

l. The suunteer of gw e soin 1.s wluun Is aaning as
pl.usuwl en pecp.oraton liv senior oper a tiv as kt
oper.at.w cuaniputi.un gwww to rs strahty slaudd
le sulf u ieset to awuc, that applicatale teileu(al
sgwe ilicali.n e avuliti.ns witti respit a to air runn.
hess of lu evned operators osa stuf t (rews ran tw
inct inun the tune of neiitsal feel lo.edung of ele
larst isut, with den allow.uu:c given liv exaens-
nalan rawit engesu ses .uul tir seed to avosd
1.imuerd overtainc its uspet yswry perstwuel diwang
tin- st.or tup gAww in avdcr to snect taximier.it
sperstwaliswe remulitoves.

NOTE: SEE LIST OF NOTES AllACHED.

- - ____ _ __ - __ _ _ __ ___
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OPERATOR TRAINING CRITERIA, GUIDES, REQUIREMENTS AND
RECOMMENDED PRACTICES

LANGUAGE OF CRITEHtON GUIDE. REQUIRE MENT ME T. ED INNUMBER TYPE REFERENCE SObHCE NOIES
OR RECOMMENDED PRACilCE AGREEMENIf

|

Sea. i.wi i1.2,1r.eu.ing, guge I l.2- 3.

4. Ihc lu enwd tigw-r.it.w sceruhlorata.we trassiung pro-
gran sistui.I tr<putely in.pleinent s ta= t c<p us e-
inceits ni 10 01 H P.u a M Appnutis A.

5. Itclsesinr traisung liv suni-lu: cessed per soeunel Yes/No Sit P- i .
slan Id le periewlp asmi ru>t less than inansmui asul
sinnilil seu lesile at a ennussiven ref resher instris tause

athnanistrative, rada.ititui protn ison, enser-ami

geswy, aswl see utity pror edures.

5H P- 1.6 H et nenniciuled Stamlan d lieview Scr ai.wi 11.1, l'ener gner y timeiing, page 13.1-4.
IN ar tu e 11an All pimit persusewl will screive training an einergency Yes l'reiunuur y

gern cil.ucs mul ps i.whc .h alls will he a ovbn ted. Mfety Asulysis
H epy s, 5cr e a si
i 2.2.6

Firut %fety
Arulysas Re-
paw t, Scr snut
11.1.1

K y Pimpiing, A pesulam A In.cr-54t P- i.7 Itetawnenciuscin Stand.u d lieview Sci anni 13.1, Fsnerge: l
Prat tire 11asi gnw'y Plans few Neu lcar IN>wer 11 ants, guge ll.1-21.

7.1 Or ga nizat siwul IN epar etkiess Yes l' anal klety
^"d ' I ' ' ''

7.1.1 Trainsng
P''''*'""'thiCWtuni slamild isu l.*Je a <bvespiian of
* * ' * I *2painific trauiing pogr.uns to le given to all

rategor ecs of cuecrgerry per sinwiel. Spc< ial-
ired trapung liv tiec following categories
sinusid be seu linled:

2. Pce snimici respuisable few ai r i.icnt
asscws.cnt, isw listing < switrol esmun shalt
gwwwwici.

!

|
.

NOTE: SEE LIST OF NOTES AliACHED.

1

I
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OPERATOR TRAINING CRITERIA, GUIDES, REQUIREMENTS AND
RECOMMENDED PRACTICES

E ANGUAGE OF CRITERr *JIDE, REQUIREMENT MET. ED IN NOT E S.

NUMBER TYPE REFERENCE OR RECOMMEh atD PRACilCE AGREE ME NI?

51t P- T.8 14erommervied 5t.uutard Review * ice tiini ll.), Duca gesu y 11.uuung, Apgwieden A Ducr. Yes I seul 5alesy-

Prar tire I'l un grew y Plans i<w Nim lear l'ower I'lants, page 11.1-22. Arulysn lie-

N '' '""'
1.2 llevsew and lipLiting of alie llan asul Pror ethwes ' ' ' ' ' "

l'rova7dniinlesElIE maHa an men 60 review of
the emes gesu y plan .iwi for ugulating . uni ampeov-
eng prorethares tused inpun training, drills, assi
ilonges olisite or en the envarus.s. Means for
sneintaaning all rotzdnute elesnents of tia- total
emes geter y ar ganizatsewn intor ened of revssitzis to
the plant av relevant proreihues shrmald be
deu aibcd.

%44 P- E.9 Itcr onunciated Stamlaril It eview *ri ta.wi 13.1, Plant l'ror c hw es, page 11.b ). Yes 1 irul Safety
^"dI Si'II''II' # ' " I1'" A generally artcptable tar get < Lite f ew s usnpleann of

'

ddenil%8strative prtw ed.MPs arKl opr' rating |vorediases is
*alamt sin anonths tw fure Itw'l liuling, isusmtw h as

f amiliarizatiin with these swix tilizes as an essential
part of tic stall training prograni, im lialasig gwepara.
tion fre operatur h< cuse examinatiins psaiv to re sti.
calit y.

I
|

|
,

1

NOIE: SEL tlST OF NOTES ATT ACilED.
!

1

|

|

|
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I
NOTES

I .

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.

STD-T.6 - FSAit makes reference to ANSI 18.1-1971, original version of ANS 3.1.

I 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.

STD-T.9 - FSAR makes reference to ANSI 18.1-1971, original version of ANS 3.1.

|I I
STD-T.10 - FSAR makes reference to ANSI 18.1-1971, original version of ANS 3.1.,

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."

1

I
I
1 |

| l

I
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|

|
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TRAltllI1G REQUIREF.1Et4TS AtlALYSIS
Procedures nn-la tms of RC llow/Rc isnan iriu

aasu uccision Performance ~

Requirement Knowledges Objectives

4. Ves il y au to- o Aut.unatic trip o Aswoutriat.w al.wm o 1ics taly that an automatie o Knowledge of n Operator simiadil
j m.stic trip twassx unred o itCP hglet almive nmitsof erip has ocoured display meamng be able to deter-

of 14CP swits h gew s isom red to o liiagsuntic skdl mine alwit an
gr een ver ilaca tim llCP ikis eri geill

o Dee scase in alles ted hmp auhunalecally
flow metti 100% as nn-

acyIsmsspue
Isme t).

2. Mmps. illy trip o Trip drcisem o Trip il motor guiile beatuig o Mascully trip ItCP o Diagiuntic ddl - o Operativ siswiki
llc P teanperalise > 18 5'' competer mien to esip be able to deter.

punts by RCl4 o Cmtrol skall snme tlkit .m
o Motor timirt bearing tempera- RCP trip is

sinc > 2fd'l' (ownimter) necessary anal
o Motor statem tesaperatame trap ric IICP

> 502al (compiter) witti 100% acon-
RCP seal staying water acy 6>> tieneo
temgeratine > laWi- (com- Innit).
pa ter )

o Air a milcr leak deter tot
al.uins g

o Jialt vilaatim ec ceds
- 2f, nuls few I <w 2 ilCPs

per hmp
- 30 mih liv bl 4 lunits

of I punp per 1.iop opes-
a t im

Scal t avity pressime > 2500o

P58E
Loss of intal scal anger temo
and mictme<ts.ite e imcd
umling flow
Scal staying flow plus leako
flow cu ceds 1.91 gpm |

o Loss of s onling water to I

motor s

o Motor stasul vilis atsain > I
nub

i

1
1

l

l
:

.____ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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TRAINit4G REQUIREMENTS AFIALYSIS
Procedure: 2202-1.5 wtim n f.eperaisve luliv utC-142l

Information Skillsl Training
Task Decision PerformanceRequirement Knowledges Obloctivos

o itC-It 2 dne lur ge luie temgws a- o I.h tetely I'Olt V f ailisses o Diagnostic sksti- Oswsator stundopOR V l.asted opm1. Deterneine o o

l'OR V laded sinc > 2fM/) alarsu gwnnt idesitof y f ault t=r able to diag-
ogw1* o itC pessime < 220) gnig frorn riu s rune a laded

ilC < train task pressime med opwi l'OR Vo
tenipesature a've suorsual witte 10(M. are in-
tun control ytwwre "ad waste a( y (No t eene
dhpnel ghwici-Br . junit stJted).

Opvator standJ2. Verif y auto- 0 Aestomatec sys- o l'restowerer locater status o l'resseriter licater hmiks o Diagruntir: skill- o

matac respwne tesn owrer t? o Itcas tur statias awn full lx* low 280% gnag e tu rerI respwnes te aisle to ves aly
o lil'8 status o Itc.n(tor trips at 1900 gnag at ssglet tienes tiec resgwane

or vari.thle guessise/teingwra- of Ilic autom.ater
eine syste>n with

(No tune lusut
sta ted).

l. Complete o 4 hans to terma- o l'ressewirer locater staties o Cl<ne itC-V2 o thagemtic skill- o Operator stamid
imniediate rule at t uvi o Electromatic sclief isolatim o Ecsere l'Zit l. caters are m versly heaters be alele to resput
resp one valve (ItC V2) status tetow 2005 gnag on to an inopsatsve

l'OR V will
10tN. .wr en.u y
(No Isme limie
st a te,1).

4. Complete o system staten o l'oessines and tenoperatises o itetown pressines and tempera- o Knneledge of Operator stund.ta
follow-up ac tsms tones to swarmal gwi=cedewes lie ahic to la eng

Redir e IC5 rate el < hange gw esstwc .wwia

to less alun 1%/mismate temper a tin e
ba k to saw mal
with 100 h ma in-
acy (No time
limit stated).

I

1
i

l

I
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TRAlfiltlG REQUIREMENTS ANALYSIS -

Procedure: 2205-2.2 Tintune Trm
;

Information Skillsl Training
Task Decision PerformanceRequirement Knowledges Objectives

1. Recognize o Jimigmcrit . o bute(atumi fl*it lis t>ese tiis o Correctly deteranis.c tietune o IWreptial o Ogwrator sisudd
Aia. wna tic ten tane tus tripped (.usaws.iatng) tus eripsmi skill t>e at,le to recog-
Trip tr ispeil o bulicatians slut testune - read aiwiusa e- nere a tem bine

Ilirottle, intercept atwf relical alors tr op isnmeltately
stop valves are closed . read displays witti 100% acrise -

Ksumleilge at y bio tiene| o bulication Llwit generator o

Iseders are open . symptonis reqisireneent
a bulwatsui tius nieg;ewatts of tistnne stated).

eieritic = 0 tr sp
o bulacati4m slut reac tus gmwer o Diagemlic skalt -

is der reanng badgetintane
o bulwatbut tin.se l'Zit lesci las tripped

is ism reasing .itsove 240 iru lies tused on dTplays
o lawliraten stat stearn pres-

sene is isu:reasing ahuve
885 psig

o bulicalinn sliat Tave is irrreas-
ing at=>ve 532"F

|
.

a

.

I

1
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TRAlfalt4G REQUIRER.1EllTS AHALYSIS
Proceduro: _ 2m 2.2 1 tane irie

Information Skillsl Training
PerformanceTask Decision Roquirement Knowledges Objectivos

bitegrate inforin.itiswi troen o Perceptual skdis o Operator sin >ulia2. I)eter niine o Delersnanc of u

itcasivi for tiv t,nr er 6p a nanntwr of soiarres and forenie- - readnig at te aNe to diag-

Tr sp is due tot late a shvhiemi(no pros edine desplays emne a sin tune

- gener ator - tr op isatis atie s given few tlin diaginnis) o thagi nsic skills tripped siteuthwi
ta sp - f au snulatiive .wwi sik ntif y

- rearsur - trip isaiscaliis s of hypottersis alie caisw fiir
ti ip lutwil two the te ap wille

- botte f eed - t=>tle .wwwnw iators lit displays 100't, arrawacy
g=ungs tripped - innterstaniting (sui resgavne

- loss of closed - water pinnp status of plant statin tiene reeguirc.
osoling water u Keunwin6ges enent stateil).
pinngn - dnplay law a.

- vac eann - vai smusi sta tin tiivis
law - display nicass-

- low of 2 - speed sigsket staten ang

of 4 tou tanc - dnplay rela-

spe ed signah t hunhips
- over speed - 14PM readout - gerater - piim edines

Likssi ITM rpeen liv alsagransing
- thrint ta ar- - 75-30 psig presus e lawbane trip

eng f ailine - prieu iples
er op of operatiivi

- low bearing - Icw than 1 to 7 psig
ud prewise
tr ip

- rilC lou - IW power statin

o| |( (Miwcr
- high vibra- - greater than it unh

ths f or 10 ses:.

.

|-

I
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TRAltililG HiiOUlHEr.1EHTS AUALYSIS
Procoduro: 22 C 2 Inrbne Top

Information
_

SI Ills! Training
Task Decision PerformanceRequirement Knowledges Objectives

1. Ver d y auto- o, Detersnmc tlean o trubratsans of o Integrate inI<wmatien iroen o Pces eptiul skill Ogwvatos stunddo
matic sesposise correct auto- - tentdew alwottle stop a runnbn of simures aswa forinu- - reading dis- lar able to deter-
to erip snatic resposises valve e imed late a derisim that autusnatic plays snuie that slic

have been snade - goveerww stop valve rlosed sesponse to trip is corrett. o Diagewistic skdl autoenatic re-
- reheat stop valwe rlosed - ver ifica ti.v. spoone is org, ;
- generatur lac.iker5 open of aestosnatsc is svit rossca t
- tust4ne bypass valves (No guidelines exist concern- resgwwne with 10trt atrin-

un atu.osphes a.. setiet sng wlut to do il autoenatic o Knowledges acy. (No tiene
open systern is set responifing rrw- - display loca- regius ernent

- PZit IW4 V open rer tly) tates sta ted.)
ICS ersps to ti a ' - display necan.

- ICS risaw k 20't/uusi. ing

- Ims of I W pangs simi- - display rel.iti.wi

b.u-k is Wrt/ nun. to IS'b shaps
power - der nnwi rutes

- cener gesu y Iceil punps - prism iples
seas t - d botti snain feed of operati.wi
punps triggwd o Menuw y skill - un-

- OTSGs at unnumun level - ancitsate resptunc
Ff' to isip wittin.st

- seal oil har kiq> panp, referceu c to
be.ering oil tilt punp procedures
an 1 turn gear oil punp
st as t

- catrar teon valves e imed
- entrarti n low elrain

valves open

;

|

1

I

|
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TRAlHitlG HEQUIRET.1ErlTS AtlALYSIS
Proceduro: 2201-2.2 fin hue t r u.

Information Skills # Training
PerformanceTask Decision Requiroment Knowledges Objectives

o Operator slando
4 Itespwwl wille le ahic to re-

ninenedsate spwnf with im-.u- tiini
mediate ar spanis

amanediately -
m ath 100'% av ru
ex y.uwtwellumt
ref erceu c so
gwon edines.

4. 5 Tot.atIced o lh ishwi to o feedtw k slut FW rethrteiwi o Ccwitrol activatiswa 6xi details o Control skdl - acti o Opesatsw *nald
water reduced ter miswte redia.. is in por ess run gworeslew ?s)<iwitrol lls vathm of ravitrol t>e ahic to sedia e

Isaihratbn of 15% rwutton while puusiuwing pu*er dis- so achieve 15'b frede. iter tomaenully to tion o

15% scutron p>wer plays sicution power podere a 11%
power (al FW o Meuww y skill - irn. 'secutron pimer
statpuis are snedsate respiisise level with 100'b
in lurwt) with an setercsw e acruracy 6mm

to lu m e.bwes time limit stated)
o INocedu 41 skill

Op-rativ slandd4.2 linse rods in o thisiswi to o feedturk t!we rod rin-in o Osntrolin tuatenwi 6w> details o Crmtrol skdl - ar tu o

m.upaally to teriniewte rod is in process on procedtnes) atinn of control le able to (swi-
15% sw-utron riai-in o I plu atism of |l'% reutross to at herve li'b trol rods to
p>wer 61 daa- p>wer awwtron p>wer troihne a 14%
smukt power o Meuww y skill - im- seutron p>*er

is rear tot snedsate respuise level with 100'k
with rei referesw e arturacy 6mimaster is an

imuul) to twui nhnes time henat St.sted)
o I rm edus al skd!

,

1
I

<

1

,
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TRAINING DEOuinEFAENTS ANALYSIS
Proceduro: _ 2205-2.2 Tiniane Top

Information Skillsi Training
Task Decision PorformanceRequirement Kriowledges Objectives

Ika rease ne.asinully ttic valves o Conteol skill . a nei o Operator stiuol.14.) llandwir k IC5 o , ikcasi(mi tia.it o Canterol set t ing o

stati<wi f or s statiivis are o Statm f<w stalitos still in fi.uut tret of statim te at4e to rews.
- Sa './ rex tiw in learu! gurameter fiw tr ol stat en

desnarmi statuwis in li.uwt parameter s
la s usadown- l'W dcenand o Kw wledge n

. Main <w . of a mirois saat as walle
sterlip involved ifMF 6 are ursy.
I W valwe - of pros c<kires
dmnasal - of system

- l' ecd gnunp seatm
speed

- fle.nc tor

in.e s t er

- thanound
power

5. firsg=wul witti o Operator slaiuld
follow-sp acti(un be able lo deter.

-

"' ""'''''b3.1 Meweitor l'Zit a tai lunin? 2W' o As tiul l'Zit level o |tcad displays o Knomicdge of
E'##'"#' *Itcad g im edures f or lunits luisatslevel o l'Zit level tunits o " ' ' * * " ' " ' " 'Coinparc displays witte lianits o l'crcepteul skill-o

disgelay acading " ' " " , " '
* # "'"o Diagnnslic skdl

''
o l'rtm edur al skill

,,

5.2 Monitor itC o in lunits? 2155 o Artiul itC presuwe n %sne as alxive o %une as alaive
prewne psag o 'tC guesure linuts

1.1 Mosutor 6tC o in linuts? Tave o At tiul itC tcingnvatine o %nic as at=>ve o Sune as alnwe
t emperativ e 53 7' o itC tcingn r.itine tunits

. i

1

|

.

!

i
1
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TRAlHING REQUluffi.lEMTS ANALYSIS.

*

Procedure: m i-E 2 Ine buc Trip

Information Skillsi Training
Task Decision Porformanceflequirement Knowledges Objectivos

1.4 Mmitor O TSG o . In limits? Fr' o Ol'sG levels - ar eiul o 5ame as atm>ve o Same as alesc
levels o Ol5G level hmits

5.5 Monitor stcani o In linuts? 885 o A< ti. .I steam licader pesume o Same as ateve o $ame as ateve
Steam f emb r presses e lunitstrader gwessine gasg o

5.6 Control Tave o icraninate adjtssi- o Tave = 182 o Ciwittol PZit heaters asul o Knowledge of Operator simnal1o

RC wesume r Zi15 gnag spray (mtrol (psoreducs rate of respanne te able to < uss-to 582", itC ment o I
pressine to 2015 o 5 team le.ider presstre = di smit identif y wlut to 43 o Control skills trol Tave, RC
psig, .uut ste.sm 885 pug il control .x tam dw s not asyl fond cyc perwwe, aind
trailer pecssine o Heading v.araatoms allowatJe wiwk) e nordesiatsius sic.ans leader
to 881 psig o in hntrial skill- psewwe witte

< ontsof ac<luissyse ifXrt at e air.
o Diagraistic skill - ac y I? (nas insic

usuler st aewhsig lunes stated),

of wlut's going
m in tin' plant

1.7 Csaitsof pres- o Te minate adpnt- o PZIt tevel - 2Hr* Adesse makeup amiletdown flows o Kmmicdge of o 0,3crator simmld
Itcading variatim (caror) so controI P2H ievel (pros eduses system sate ul he abic to riwi.sis sar level ment o

to 240* allowable do not i4 ntif y wtwit to di el r espune isof PZit level
PZR level casunot be ccmtrolled o Conarog skill - to 240"!? with
to 240") tural eye rotudi- 80frE ac rena< y

na tim (no tsene tunit
o imbestrial skill- st ated),

rontrol tc< lunicpe

1.8 Contral OT5G o Termiskate adent- o OISG levels = Vr' o Adpssa leed flow (proceesses o Kmwledge of operator shoidJo
levels to Wr' m ent o Precesim rc<parements - di not a Lhess wlut to do system rate of te ath to con-

Kr' I? if flow e asuiot he a mtrolled) scspwne teof Of W. levels
o Controf skill - to 10"!? mit's

thuulcyc<:=wih- 10frE are inac y
ska tim (aus tiene tunit

o In.hnteial skill. se a sed).
cimitrol ice tmirpe

i

|

|

I
I
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TRAlfili1G REQUIREMEf4TS At3ALYSIS
Proccduro: 2701-2.2 ria bue Irm

Information Skillsi Training
Task Decision Podonnance Knowledges ObjectivosRequiromont

Opceatoes siminl.1Clic< k dogilays u Kaumlettges- oINanp stas s umin atiivio Verif y o . l'innps are star ted oo
o 0l% level isubratisens rate ni respmc ta atAc to vce slyINungn ase eh liverresp m c o

O19; inpet llaw isph.:4tiaires o Daagrantic skill elic resmuiscel enser. ing water to n

gerwy gumps im2th OT5Gs of tic punps
with 100% ai rur-
acy iswi tmise
lunal stated).

n Control o Initiate contro1 o OT54; level isuh ations o Control levels using I l -Vil A o Control skill o Oper aturs stundo
OT% levels o Tersnirute e usi- o l'iow eate into OIWs and F.l:-V lii) (proi edin e stand.1 o Diagsostic skdl- te aide to cun-

llow sina h toicrasa e 3d? sinte Iliat ogierator sisitedi1 to idesitif y tise- trol O l5Ce levelsto 10" trol o
cenise t&w k valves til -Vl2A/l) geoblens if O TSC. enung t!.c enice-
as e op,e - eines sm3t) levels raevait gcew y f eed

be nuitrolled water systens

o l'ro c<bsral skdl to 10a!? wiele
100% as a in as y
6o tiene tunne
imited L

Operator simuddstop ticater drain pungn il o Osagemtic skill's. I l Contr ol 16ca ter o I)etermnie 41 o Low heater <hain t..nk level o o

De ain INunps Low Ilcater alar an statin alaren h screived a 14oredinal skall lac able to son.
Drain tank tevel trol tocater
alarise rercived ab ani pungws |

with 100 % as a ur-
acy.

Ogerat.>r sleixeld1.82 Maint.un Vaciano o V.incun statin o liuh. atiimi of vannsni stasies o Maintani va< enan insitel the o liiagivntic skill o

lauhcatinwi ut await sgwed estit to.ests skiwn to approus- o l'rocednral skill tw= atde tu ns. sin-o
anately 10% of rated speed o Contrel skill tain the v.u imun
but gisi.Luu e on Einw to anain- with 100% ai nas -
tain the variania) at y.

.
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TRAlul|1G REQUIREi3EUTS ANALYSIS
Proceduro: 2105-2.2 Untme irip

Information Skills! Training
Task Decision PerformanceRequiromont Knowledges Objectivos

Opcrativ sImudalOgen'tw assige Ilial lasiks o |) agth6ttr skill o1.4 3 Control skam o Drain tanks o lewin Jakuts,o| Imik statirs o
lesin ati.ess of enet.il paris are olen te aide to keeptanks open ;. o
ami pigmig teroperature sh ain t.wiks

open suital sur-
Isoc gwu ts ere
r one.

Alasugudate turnirig gear ross- o Deagrunsic skill o Opesatos sinualilTissnieng gear riisitrol reinile4.14 Ves ily engage- o Tinning gear oo

retent of tsumng e ositrol ett auto imin atiers trol switc h in anato - low t>carung te able to verif y-

Vcrsly mgagement of gear - low lif t oil engagemensEsegagement iccellem kgear o Engigement o o

L ow l>carisig levierati =a esiless low tacarisig us low pressue e iruta. of tinnang gearo
f.nw hit od pressime imli- lait oil presume eussis (mi cat hwis with 100't ye eer-o
catim pruccoue il yes) o Control skill ary.

S.8 5 f.taintain scal o seal ont senepera. o Seal oil temteatise irmlica- u Almonally alwottle cooling o Contsof skdl o Ogerator st==al.1
oil tesnpes ature tisc 90-18061 tisse water etwough seat oil rwless o Knowicilge of te ahic to main-

o Conting water timough seal (SC-V28 or SC-V21) rate of respmse sani se.it oil
oil router imhratinn teniperature

at 90 -llo'T0

with 400'b m ru-
tary.

Notif y llP/aleemisir y to sam- o Diagriostic skill o ogwrator shout.1o Notific ati.si o imin ate.m tie.it a power rliange1.16 Notif y llP/ o

e tenisser y sc<psired of greatcr llaan 15'b power pie law Dose l'<puvaient linhair o Coemnmiratonis tse aide to deter-
to sample is a me innw per 64=1 has letwecn 2 as 4 6luuns altes skill mise il a notif e-
StC letilown orrus red tie gewer clausge ration of IIP /

< hemiste y is
reqiaired with
100'b at cauar y
(no time tunit
st ated).

i

.

._ _ _ . _ _ _ _ _ _ _ _ _ _ _ _
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TRAltllMG HEtJulREr.1Et3TS AtJALYSIS
2201-I.) L oss of Heac tor Camil.snt/HC5 liessive

Procedure: A. l cak *itlan %stna Catubihtv

Information Skillsi Training
Task Decision PerformanceRequiremont Knowledges Objectives

1. Itcr ognere o . Jimigment tii.at hmptones:
leak or regeline a leak los o butsal 1(m of HC pressise o Minutus swenise asut level o thagiuntu dall. o shnv.atur sin =dit
within capa- osnured as=l des rease no PZit level inemediately (thewd on what determine leak te aide to res ng.
tulity of systean ta i anning stalde af ter size t nes? Pruredisses 43 not in ItC system nere a icak
opis a ti.wi periixi of tune state display wliis h aaws o Knowledge or rupsire wettuo

o l'insible Hl) hagli radiatusi operator's attentions in the of diagtwatic the HC system
asul/sw temperatise alaren first place) a ncs and pro- with trCh ai e u-
Pimible HI) suinp lagh level o Itet cive alarm iswiu atsinis (cdseres eary (No Ineico
al.w m o Kam>mledge limit statedL

o Makeup t.wik level eles reas. of dnplay los a-
ing at snie isw h or nww e in tiins, seicariings,
1 neumsics r clati mships

o Possible makeup line high
flow afar m

1.8 lies ognire leak o Isol.ite le.ak o HB) air sunple nuwutor alarm o Hercave alarm invieratiivis o Daagiunter 4dt- o Opinator simndd
in Itcat tor Ibulding to ionsde Heac sur inutu atisun f ants isotalain be aide to swi-

Ikul<hng late leak with
100% an in at y
(No tune linut
st ated).

1.2 Rerngnize o isolate leak o Gas monitiv alasin ui VA- o liet cive al. win irufic assimis o thagiant er udt.
leak m OTV; to OTM; tubes 14 745 lault iwlatun
tubes

1.1 Rec ngmte o twl. ate steam o Low neukanate stusage o Hercive alas en ireilicatisms o Ihagrantic skill.
leak su steani line becak tank level al.u m lault swlate.m
hne o Aspl/or low lebtwell level

o | W latc h system ac teuteim

2. Ver sly auto- 0 Mti- V il ogreeed? o Mt bVil staten o Opened to rtunpentate Inr Menww y-ver el y o Opesatew slumsido
matic ac taiw o PZit traters o PZit trater stalin reap ed PZH level sitim>ut pro- he alde to ves sf y

in? o llcalces come in in respenne < eihwes autnenatic respose s
to redia ed RC gwessive Diagrowser dall- imanedsately,o

autiwnatic scspine. with 100% arne-
is a surer los rar/ and metim=st
e m>t ) sclesesm e to

prix cones.

___ _ ____
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TRAIMIMG HEQUlGEi'JEI3TS ANALYSIS
w Cool wit /l#C5 l'tess we2205-l.3

Lnss of itear t'cainahilityProcedure: A. teak ssihin s sicmu

information Skillsi Training
Task DecIslon PorformanceRequiremont Knowledges Objectives

1. 8tespinal wille
inimediate
ar t uvi

3.1 Isniate letiben o Determue reapar. .o Iwlati.4i valte Mll.V 176 o Cl<re Mti-V 576 o rew wledge o Operat.w stundo
rnent to st.or t seaten o Star i tw kip Mil guang- of ridnptwent te atdc to resg=w>
thukip MilP o lim hip MlJi'ssasin los ate.ui mantully to
asul tisne let- o Kruwiedge an identilsed
< ben isolala.wi of procedines leak or supt we
valve o Proccanal witti ref etcom e

skall to proi eduses,
wkth IIML aree
raty (No eime
linist stated).

l.2 Pros eed will6 o Load status o Load usin ass vn o itedia e 1.ud at IO*b per snumste o Per(cpteal
ruw enal slust- o Proceed with ruwenal sinstenwn skill load dis-
dawn plays

5. ) Mamtain Mti o Qinantit y ecepured o Make y tank level o Lise up waste laansfer gnunp u Know ledge.
tank level o Termisute n tiivi frone itC tilitJ 1 o849 tank system rate

asal gannp to m.skrip tank 01 resgmwac
o K a n>* ledge

of gnawedites

1.4 Itcsposed to o Caramt maintam o Low level setguints o Trip seat tot o liiansmestic skill- o Operator slamad
sitenti<n wisere levels in Mil o Ar seul level readmgs o Irutiate salesy inprnum snasm. ( retical u tiution le atJe to 4 ser-
taik .wul PZ8t t. ink aemilwew o Time se< pared to decide ally o Krmwle fge misic tisat levels
sevels carumit sisim o Cime MeI-V12 of proccehnes raammt l>e mani-
lse neaintameel o Pt on edus al gained asul scsposo

skill correctly with
100'6 an iwary
(No Iune 1 mias
sta ted).

|

|

.

*
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TRAlfaltlG HEQUIREMEt4TS AtW.YJIG
22o l-l. i 1.,ss of pea, iii, Coi e.unt /p Cs n ess..e

Proceduret A. Leak othne 5vsina Cush!r

[ luformation Skillsi Training
Task Decision PerformanceRequiremont Knowledges Obloctives

Ope 1atte samnahlDs.igtuntsc skall oo Chet k esulscathens o%let y inger thus esales'atisses4. peymuul wills u ,1)cterannie el o

f ollow-sp ac ts<ui s.nlery aniac ts.ui be atae tore 3==vi
lus been uniti- w sale lidtowup

.s teil at tuwn leaalasig
to simete.wn
watta LOO'It. ace u-
rasy14 tune
lassent stated).

A ply l'I' 2/0?-l.1 asal 2102- o Kevieledge4.1 %f et y Inicc tim o snatiate au>l- o l
su>t sesitiated esen 1.2 ci gwm eslin es

4.2 Nilety injectiini o Pianps start o Mil punp statin o verily lli.it pungs star t sain- o Presegitiul
initiated s. sin d ac torily o lies ay Iw at tenuival punp las totsly skill

statiss o Close Mil-V12 asul Mil-V18
o 5taten el Mil-Vl2 asul MH-

V18

Groep reset pastianettosi st ilus o 1\yp.m time salesy enger tuoi o Civitrol skill.4. 5 itwotIle enjec- o Win n to ttwottle o
Makeup level invlicalims ley depessing flie group reset h.uul-cyc t oords-tem o llow antale o

o Wimm to stop o Presumirer level 220" peshimittons natiisi

o Ilwuttle Mti-V l6Afl%/C/1) o liiaginestic: skill.llow is .. Ltun 250 gpn/Ill'1o
Ilowleg paigtnient of

aenoesis ol Liwoe.
timg regiused

o liiagruntic skillManiaally se ip Mti puninMtl punp flow below 95gpin4.4 Mosutor Mil o 41w se to te ip o o

punp flow even Mil purign

Ibs epsinal4.) Ver it y saf et y a Stalin ol 62 o lawlev ators isi wliste for 1317 c View all 62 6ewlp ators o

inpv tuni as avulscalivs m gasit poi skill

in E%l paittive gxuiets iI asul o Os.igsuntic skill.
8 staten of 62

e isola alors

_ _ _ _ _ . ___
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TRAL [31[lG REQUIRER.1EilTS ANALYSIG
220l-8.) Lms of itc.u tee Cont.uit/ItC% SYewee

Procoduro: A- Ie n 5**'au srston; e t"lity

Information SkIIIst Training
PerformanceTask Decision Requirement Knowledges Objectives

4.10 Ilwottle llPI o ulu ri so alvottle o lil'8 Ilow rate o lisotale ll!'l strings flow o Oswitrol dall -

streng flow o MtI-V staim rate to at least %0 rpen mu.g tivet tiuig e

rate Mai-Vl6 A/B/C/11 or Mil- o Krusmiedge
v11 ofgw.u eenes

Osca Dai-VIIMA) en rsussover Kawiele fge4.1 I tsuitrol llPI o 4' lien to enntrof o llPI Ilow ate o o

llow o 4 tion to tereni. lue troen str eng in(A) to til'l of coenpuients
aute ser ng li(A) mul relat a(mistups

o lleganeti .e llPI flow s amieron assumig e senpo-
valves (16s) su nes

o llPI flow eru seases ese to o Csuitrol 4:15 -
isw seasesi punp sietlessi o marofsc<rwiu es

4.3 2 Sliill to ill\ o Verif y autornatic o Isuluata=,oftsansin o Risen IW 5T level devrea es a Kamem iestge
Sinnp slull n See tiimi r elve stasm to 1* - Veraly auto tramler of put etlines

to litt sesup o Daagsmatic -
o Vetily open sia as<mi valve ves af u ati.wi

liv sis mg l\lA)

4.41 Consiewse numi- o in tolerasu e o Close [CCS ses ti wi valve o Knnu leil ,e o Opnatav slenilditC germwe e 200 gwig fo
'"'"'E "*I a MU-V 16A/ IVC /D statm o %I en 12C prewwe 2 200 Iwig of pros cewcs tse atste to tweng
I""*"'** o Dil.VIA/l) st a tus alwettle lil'1 eins lus ge flow o Kommledge stic ttC systeen

'"*' o Dil-V 124 Af t) status o Close Mt.1-V 46A/D/C/D of plant status inwler (testaof
a l'reweirer level - 220" o 5soplude pressisc inics te.n o Deagiuntec - f roen iOC A
o L.I'l flow 1000 - 1100 gpin peops inwierstarwierig witti 100% .are is-

,

o Cime Dil-V1A/in pl. net suelegina- racy,
| o 11wntile Dil-Vl28A/in to tun .umi statm

enaintain l'Zit level 270" asul
I l'1 flow of 30fMI 1100 rJun

|

|

!

4

__
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TRAL:11MG HEQUIRET.'IENTS ANALYSIS
Procodures 2202-1 1 Hear 8* I"r

Information Skillsi Training
Task Decision PerformanceRequiremont Knowledges Objectives

Operator slanaldo lin-linist lights o Delit t tes tor tr ip 15(Hn o Diagemstic skill o1. I)etes' t Reac tid o . thagsvise scac tear
Trip tr op o Decreaw in neuts am Icvel gettesse of cues a 1(emeledge ut t>e 4 tac to idevi-

o Turimu- er sp trip symptoins- tily a reac t<w
o tinst loast sewivistessis - ts op witt.100't,

divscaw ai e awsy (em
o llods inwr ned asne Inuit stated).

Genesanne tueakers ogwno.

Ogasator dewslii2. Respinid snune- o Selev tient of a

<tiately su tinuis in atile tai s e-
""

,"A tiule mmes.si trip o Metiv skdl2. 8 Man ully trip o % s ti h 1.r.it s.we o

Veraly hglits he o Pess eptiul skill reae tew trop2.2 Ves oly in-hnut o Lights ha 1aghts armhralmus oo
bghts la t with IO(Pb st ti-

my wittamtif amt tr yped - inamully o thagmatic skdl2.1 Versly turbine o Verily displnys lin harm ts ap staten ou

trip - generator tr sp, start hit Imanps and "g'''

Iscakers ogwn tiening gear oil gunnp g

2.4 Centrol snake. o Manit.am 100" o liessenirer level o Close let Aswn ivilatsm valve o Camotrol ddl
up in PZit Mt 1-V 176

o St.wt ses and MtiP

2.5 verily tw ader o M.iintain at o IIc.ed guessise o verily tisimu bypass eawitrol o lhaginistic skill
6sessise 1010 psig valves are maintaening 1010

pug twemae

2.6 4:initrol OTW o M.iintain at o OT5G levels o Camerol feedwares o C.mtrol skdl

M" o Kiewledge of
prim edures

a liun edieral dill
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THAltllC3G REQUIRErJEs3TS At3ALYSIS
Procedure: 2201-1 8 lic * 8 * l'ip

Information ' Skillsi Training
Task DecIslon PerformancoRequiremoat_ _ _ lisovstedges Objectives

2.1 Veraf y P214 o P2R level at u lleater stat s a ver,f y leasess oil at 8(P e IAegeantic dans
le.sters oil 80" en gwessesirrs

2.8 Control P20t o Sten to owitrol o 14rsumirer levt1 o il P2R gets to 20" n Diageanter skill
level . ogws: Dil-Vili armi star t a Csw.tsol dall

bl MilP o Esmielestge of
- open MtI-16 C/D tse ses geon estures

crease I'2R levcl

o 14seduw k IC5 statais an twal o Sysicui ke=>m lestgeKen.winige of ICS statismis2.9 ittsitw.k BC5 si Ikter russe sea- o

sta ti.uis tismis an twu! ins twal o Mennu y-system
to te resita k Stat e

.

_
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TRAltlit1G HEQUlHEr!!Et1TS AtjAl.YGIS

Procedure: 2202 2.2 t oss or stain cewaict

Information Skillsi Training
PerformanceTask Decision Requirement Knowledges Objectivee

Opcsatos danddo
1. Iter ognize o . Loss of saaen

le aide to revog-
aimi resgamid feedwatcr siire mul rey ==mt
to loss of snain to a kns of
feedwater snain Icolwatcr

aamt de terennic
inusiedsately
whettet lins
es to onc to

tuth 01%s
wisie liet au n-

eary.

.) ptgemeset - o bularatkui th.es Icwels dr< reas. o Casser gly deterensue that IVraegtsamt 4dl o Ognatte shn dJ2. Hnognize o

loss of snam loss of snain ing in loth O f %s Ims of mam feedwater flow - read aevumer6 te at4c I:e recog-

f eedwa ter feedwater liow a laminathan ethat feedwater is h letti0%1Gs alors sure a Ims of

to Inth Oi5Gs to ASn OI%s flow to inith OrsGs eter reas- - scad dnplays mani leedwater
ing Diagsunter skdl flow to Imth

a livinatnet of cetter lecd - gentge loss 05fGs with
of ferdwater 100% as nu ac ygaunp testaier speed decreas-

ing ce leth main feed val <cs to teth OT5Gs (sms time sequire-

t' losing Know ledge mesis stated).
leali< atnun of leth feed pinnp - syinpt wnso
towimw s tripped (assumm.tattw) of Ims of

a leviecati.es ll6st ec.nc sur casol- f eedwa ter
ant gwesure mal teenperatame - fredwater

seu seasing system gweari-
n livlerataivi of rear tos. tis hene pics of oper-

rimdup k atmwi
o t 'x atiivi of tem twee trip

Inlio*ing t=>th iced gunnan
tr op

1

- - ..

- . . . . .

.

.

_ _ _ . . _
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TilAltili3G REQUIREF.1Et4TS AtlAI.YSIS
Procedurc - 7201-2.2 t oss of Mani f ~eedwater

|

Information Skillst TrainingTask Decision Por.ormanceRequiroment Knowledges Objectives

5. Verif r a.sto- o . Deternmic t ame o bitegrate infternate wi and Pes t epsiul %dl o operansw sl==41
m4tp: resesne. of low of feed- fiwnndate deriuivi atzmt - scading dis. le aide to deter.
Deteriniac water flow came of Ims of flow gtays enine the came
'"" I I'"' E"" ' ''** " ' ' " "o I W asassithat a hwin atiews of itcar arv/lin hine* I '"' '" I ""I' flow Ims is te ip <bse to high liC prewise ~ E * * '" H*'''"'N"* I "'I '* '" **due to loss ol o lenfir asi<ei ni stas tigi ef en.er-to t=>th O T5Gs

p' # ''" ' U ""'
"" ''''Iboth f eed punps geon'y f eed pungn rir.P. If

i eye as=1mith W .2A/2in snaintaining OT5G
* W M*MF pmlevel at W (5/t1 ravige irids-

, , , ;,,g K riowledge dnplays of sea m
- symptoms azul autoenatic

o Derns<ui slut o bwhcalitsi of ICS er ap to al Ims of F tunis.
low of f eed- tratk < hie to IW X-limits punps
water flow - sympioens
is < hse to valves of valves
rlosing a losmg

Knowledge of dec 6-
' saan sides

4. Itespvut with o Operator sindd
iminedsate be alJe to req ==>
x thwi w oth ianasuwlaate

4.1 l{tspuise af o IW onni to o Messue y %sli g""
" ''

loss of f eed. req =mut to a tun. - seemnedsate
water as <kse ihtasui of Ims g g,g ,

respune g , , ,, ,,to Ims of both of hottafeed wittoms scler- , , ,feed pupps punin esa e to gwo- , ,
e eshnes

o l'ers.eptml-Motor
%ill

- as tiusseus

of rcactaw
tr ap ( tuottol

o t h iu uito o l e*disu k of r<wi staties o Control as tmte.s (sun details
trip rear t<w nei gwos edine i
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TRAltlitlG ntIOUinEUIEllTS At1ALYSIS
Procodure 2202-2.2 l*s of niain reed-aier

Information Skillsi Training
Task Decision Performance Knowledges ObjectivesRequirement

Ver sl y tou tgiu ts ap asul stopa . 8)et esnvi to o beh< at em of temlere trip o

verif y aistoinatic (arnuma i.itor ) valves e-losed

sespanisc to o b las atiivi of status of stop
rear.tsw te ip valves

Verif y automatk actinatimo lawleraturn of gaunp diseluss ge o

gwessures of emes rency Icedwater gwanps,
Fl:-l'-l 2A/28%
Verily Icedwater valves IT-o bulp atune of v.dvc statiss o

5/ti range inulu:a te.mi ol O TSG ll A/3 in autornatico
level - omtrolling OT5G level

at W (aus sworedines
given in case of laduse
of system to respoiul a< as-
rately)

Open enain and starliqi o Cunisol skill c Operator stawdalo I)cs esicun to o hulratput of staties ni sinain o4.2 Resgamse al
loss of Iced- ogn re r Imcd asul star tigi leedwatcs Idor k leedwater t4.xk valves - masistaalances te aide to resg=uid

water is due main and startig> valves l'W-V- 17A & 1111/ 84 A if r imed of valve on- to foss of feed-

to valves closang f redwater valves & 14n/19A & 19n/26A & te ois water ese to

il r imcd 2a.n valves e iming

Ver sly the MWe .uul rear t w o Per(cptiul %ill * I 'I' ""'," '' I
o Des asiini to o kulaatues of reartor ge*cr o '" " "'

verily pl. int level arul te end (res lear power eier reasing - reading dis-
'''F'" " ' ' ' " * '

status Imtriementatkui) plays '#I''*""'"o System Kr=>wl- pe oresku es-
,

- imuk tstasuhng
system fisic.
tiesis

Atteenpt openung of snain Cmteel skall
a lin hi.si to o hafwatuni of statm of enani o

atteinpt regaan- Iced regulatuig valocs Iced regulating valves . nianipulatumi
of umtrolsing f eedwater

flow '

i

1
1
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TRAlf38tlG REQUIDEMENTS AtaALYSIS
2m 2.2 6 no of uam I ecd-atnProcodure: Skills! Training

, information Performance Knowledges Objectives
>

I Task Docision Requirement
o l'rtr epttul Sisit

$tas t einer gent y leed panps

o .Decisius to
. e eadmg #.4o

plays
statt einer gerxy o Ouitrol %dl
Iced gunps - opesateng
tmest on. a pwige. remitrot
enent of inie ' " ^ * '

rv rniwe of
bule. atasuis of itC lesnpera.

tire and time asul psewwe
, g,,,,,o- 14C screepera.

sysicui resl""'"
needs gsven

P''"*' d9 @8' * " * '
ma snt a u =~d intsw suat east

beht atie i ol icede aters
. thiable to o

restore f eed. Ilow
water flow

bulu.atimi of r suierol soilo. Ideac tor operator slaustilst atus o
tr aps tw aide to g.cr.

I'" '" I I** '
1. Resgxnd with o Cruitrol skdl 'O ' " ' ~

liestswe ruwomal twd to OT5Gsf ollow.up ac as.wi
Helwa t el reg. airs rosnpleted . operate ron. *#'#' ' " *o

oDatermisa repaars trois acts.m witle5,1 bdtiate repairs n

retrared (no #*Mto systein
gioide as to * '""''#'E"'*'g,, spent st.ited).

,y this determi.
suteine givent

o l'utlowing rcp.urs,

sestiue eww enal
o Knnwledge offeed to 01M' Ibc conn gnu y Iced systeinn des niemi tules

5.2 Cosikkiwn o Ocectn.ine ner es-
o licier to 2402 3,5l)cray Ins rool.kiws

lical Pcmov.el via O TVi
3 4nt. 1sc<pered sity of plant4

cel4>wn (nu
guide Isw deter.
suining nei cuit y
staimi, tnity
retreenre to
ptw c< lure)

!
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TRAltili3G REQUIREMENTS M1/if.YSIS

Procedure: 2M1-2.2 : <m of uam rr+dwasce
Skillsi Training

Inforntation Performance Knowledges Objectivos

Task Declolon Requirement
OjWTatus deudil

bnime Oi% steam astudin
a l)sJg,fWnter skdj o

le al4e to deter-o(fJo enl<r etaat enweal sc<paisernents spare asul steam lues .ns e snine almat Ol%1.1 kestre O f % o Dex eston to
(hev k Iur water statedl dr ained e annpu6 scent scomgannents

ready les start- arrimmd.ntievi ase ready 1sw
its 01% tossipo-up star tup witta
earnes 10rrb as a in ry.

Diagsuntec %dl Opesativ simii al
o Read displays

tor level iWe c.nung in cm e
- deter mine t,e aide to rei ognarebuleratosi that sec.im genera.

6. Res ognize o L<ns of enaise o
lns of flow a livs of mani fccil-

bm ofinaus feed water
ice <fwater bulnat>wn el.nl f eedwater

. detes mine wa llow to amie
flow to 0i% OT%

wisle 0i% OL with ifArb
A <w D (0i% o

flow to <wie flow to <me 0i% decreasing allec ted arv witt.mt

Oi% A or I) spwilic
>=laratusi nt ime enain f reil. l'erreptml % 18 relu. . e to pids

diagruntac int <r. o
water valve rinsing - reading of Isstied gasw ediscs

enate.we ru>t bulerati,wi of itC pressise displaysstated) o
asal tempewatise ism reasing System Kamiwiedge

o bulp atessi of sestreaung - .sulerstarmlang

teintwrative delf tsential of sympensnt
at rim itC cold legs displayed
bwbrati.wi of reacint-timinne4,

riaitsu- k Operatrw sfineddPivreptnal %dl o
o Itcad dnplayslirlp at um ul lC$ sn trac kmg

Ver al y ICS in te a(kung nuide
- rea.i.ng das. te atAc to ves of y

Verily lC5 into a
7. Vra ily aisto- o

snatic acticui tra< k - thse unw k- (no gsore<hwe y ,en for f ailiere g4ays system auto-o

to feedwater - h.wwl asul meio leglits of automatic sy tem sesg=wne) system Krmwledge matic resguune
with snimediaryist aus asut land th m.uwt - de tes snarustg

,cross lienits
ll/ A statuse systene resgwwwt and 800% at r w-

I

balu alieni of reshertwun in eng ai rew ately acy willmouto
gevu1ated MWe arul react <w Pros esksral Kenwl- referteng to

power mate.fiing availat,1c edge gworedimes.

Icedwatre llow

|
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THAltiltIG REQUlHS. LEI 3TS AtlALYSIS
2202-2.2 l.ms of Mam recdeaanProceduro: Skills! Tralning

1 Information Performance Knowledges _ Cbjectivos
l Task Decision Requirement
| itecha e rear sur p>=rt to Pes eptimet % ell

olivin atusi al scactis power less alem 8't f ull gewer shde - inter pret atiivi
o . Ricciutus - inuble o

te esul (Nis Icar instrtmneri- of dngJiysto sessore rue- ressuring feedwater flow
| mal FW llow late.ed to atletacd 01% ming emer- Opiational me |-

Isalsratun of FW tiow gceu y f t ymnp lT-Vil A/1) edgeprs w to OI% o
In.tv athviof 01 % 3evel It OI5G luuls de y, estaliinh - dernseneso

; levet ol l)" o
o redia e p>werf eed flow ming ciner g.,iry level tusedf eedwater punp itnungh emer-

tui inwies st.uxt.
gesu y iced valves slouly ing of systein
(2"/eausuite) statm

the emesgency feedwater i receptual % sit
o

o liet nomi to , punp and LF-V-II A/l) - rea.1 dnplaysindicatevi of Esuct gencyo

rane O T% 1:W panp searm itestore suwmal IW flow tlwougl. Caustrof Skills
oliphrathvi of FW flow

FW-V- 30A/l) arvl/or FW V-
- masugustateunlevel to 25" o

of runtsois
21A/l)
shutdown emer genry f eed- System Krwiwledge

o
water system

- opes ati.wi
of feedwater- stop cmcrgenw y 17W punp

andtiose EF-V-II A/l) systems

lasure OT% r osnpanents Compwent Kamwl-
(No enliv si.ati n.at seipiirements edgeo

a l)ew ision to ready fis startip
a hee k f or water stated) imise Ol% steam asuwitm - locatosi.vut

o lieu spun ofarrmmdati.si spre as.d tte steam Inrs OT% rmn.in OT% un- are draierd
paients pwients
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THAlfaltlG REQUl!Mr.lEllTS AtlALYSIS
Lou of iteac stw C<ni ssit/ttC5 Itessene2202-1.3

t rak in | nistinc <>f Nreute ani sire sa h siwt I w wsicens are laitutedis.Proceduros
Skillsi Training

information Performance Knowledges Objectives
Task Decision floquirement

Oper atsv sle=dd-. a l>aagimister - o
te aide to deter tle a64d s ene s.unng <ht s caw delet tie n

l. Octectleak o . l eak as siytime o

cust s of itC gwenise o Krn= ledge a leak or rugitise
av reptime Itaged ctntumiing eksreaw of synptones wath 300% st es-..

of presvairer level eas y (no tune
Ilar,h radian p ei al orni un itli Base.iti.o

o lit) aintaceit seinperative

al.v an
liigh itin seenp levelo

o lingh ilil lwessim e
leagw tly sh-r reaung MtJ tariko
level - i

Cas e lisol t.uik levels aento
guessises al.3 scaung Operativ stand <lI)eagenstic dsti ooVeraly slut a LOCA enses

I OC A rcs'pnene o' 5f A$ sneliatsin unhcariivi o
50A5 instnation asul ordy o IVter t n og te at4c go ver e,y

2. Initiate sanall u

tacak i OC A is < or rer I o Mt IP status - une Mill' star ted LOCA LOCA methin
2 sniantes of

50 A5 isusiati.n and Ionresptsise

- of 2-10 ew 2-IF erutsata.wi with
ifwYb as c a rar y.

Ogut.attw slow 4dI)ss<harge AO to ogan Mtil' thagswestre shall o
o tw= alde to are enlieu h.ir ge trournswicco2.1 Og=3 Mt it' o Whess to ogun dau h.it ge croucawser t MtIP e son.statin

r ronconsier as uunneris wettom
1 to ) einisentes
=ith 100% arrie.
racy.

Opesattw stuwddo Iweed to valves a Kewreletige o

o Valve e.histdi- o Valve status of valve W. sin / tie aide to as i cu
2 2 14or ced to Valve edesitificss/los ati.wi to ..in MtI-V16's watiesn

Mil-V l6 Af t) catun o
4.1 inuntesor C/l) with 10frL as c is.
rary.
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HUTAAtt EtlGillEE IllflG AflD REI AlED CIllTEHIA Af1D GUIDES

_% aimlard Review Plan f or stic licview of Saf ety _ , _ ,_flete enc,-

Arulysas llegwe as for f+i lear,Powt-r Pl.uits, filiC,1973.
*

. - . . . . ~ - _ - . . - . - . . . . - _ . - . . .. - -. - . - - - . - - - - - - - - - - - - . - - -
---

---

Emellest 8(nown Ottice tJotes
Type of Cnterions t anguage of Ceiterion os Guide Pulatication Dale (lj fiefreence p) (3)

74 unit ** s ,, o g,

Sit P-IC-l Instrinnentat >wn .uul 5cv inn 2.1.1 0:ssite Metcaisulogu al Meavne acnts Piogrann, page 197)

Cuestrol Cf iter iiwi 2. 3.3 - 4.

The icviewer <h tcrieiners aliat flit s e are inovissiwis for gaiycr .. wii-
toring of wumi directumi, m uul specil, and ves tical teniperature dif-

' ferceu c in tir e suits ni rooin thu sng pl. ant operatim.

5171'-1C- 2 Imts amnentatiini .umi Sco t kun 2.4.14 Tctisii<.at %gerafi< a tions .uul i nscrge u y Ogeratim 1973

Conttol Critetisne itciparements, page 7.4.14-I.
*''

,',',I,,
,

at i i4 g,

SitP-IC-3 lustriennitatsm arul Scr tim 1. f.. I Plant Iksign for Pioact tim Agaemt l'ostulates Piping 197)

Crmtrol Cs iterson failures in I luid %ysteam thittele Contaisunent, guge 1.6.8- 14.

(4) All availit>le systenas, intliulung time actuated I,y operator actions,
snay te cuiployess to mitigate II.c :omesprnres of a pistulated
pipisig f ailin e, in 9silging tle availateshly el systeins, as s oimit
slowld le laten of the postulated f ailure and its duct s c ame- '

<pacin es sip le as iniit trip aimt Ims of of f site emer, azul of the
awaned single- .u tive compurest f ailize ar.d its <lu crt came-
<pieru cs. lie leasdulity of carrying out operator artensis should be
pelge 1 m sic liasis of dis.ple tune aint ade igute av rcss to cryup-
sanit bring avail sbir for stu gwopacd actims.

Sit P-lC-4 Instrinnenta t u es .u ul Sex t umi 1.6.8 l'I.ust IWagn for l'auter tion Aganist Postulated l'iping 1971

Control Criterim failures in fluid Nystems shstside Contaisunent, page 1.6.f-14.
Control itoom Envireme- Ilue elferis of a gmtulated gugung iailiorc, ian lieshng agivisoewnentalr.

ment Criteri<ni wi.hw mity ba~N cy M Adamt lisiA Md w
gwcv linic halut shality of tier r mtral smm ur .u s ess to surroimwinig
..u c.ns imgwir eant to tir safe a usetsol of ecarlos ogeratsms eredcil to
e ope wille else riwiscepm su es of tir peping lailiuc.

- - - . - -.- .- ._ _ . _ . _ . . - . .
..-- .~ _ _ . . . _ _ . . . _ . _ _ _ . . - _ _ . - _ . . _ . __ - . ____. _- .

NOil 1 (t) l' nil ce moes set.ent
D)If thov.ncJ, sen H'.I of intneonces attaa hed
I't)If th.or b ed, see li'.t of tuntess attached

i
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fiefcernce: $taglard |(cyper.11.ui liv lig iteview of Salety . ._. , _ _ _ _ _

Analys 14 epor tj lot. f4ot icar Poect Maits. Nit C. l?D.. . . .___, _ __ --
- - - - - - - - - - - -

- _ .__.. _ . - - . . - . . - - . - . - - - . - . . - - - - - - - - - -

I setiest Known Ottier Notes

t anguage of Celteskm os Guide l'ubhcatiorn Date (l; flefeserKe D) 93"
Numbes ,, c ,

44 IC-1 histrianceit.at um .umi % cthue 1.7.4 Vsunic bestrinnentat6.mi, pege 1.7.4-2. 1971

Cmtrol Cs iterism 2. Lor atam arwi th se~siptkus of bntrimnentatum
I or ele r<wistrir.tum [d'sdit seview ti.cac Jumid le a n=,unstnient
by tie a[q4er.uet to gnoviile the followisen bessensc) imtrinnents at
the given 8.= athatu

A tr eanial tinic lust.w y ao clerogr.egh an sie f ree f acial or ata.

sie e mt.auwnent Ima=Litim. wstli rea.kuet in tic ramtrof roiwn.

h. A scounic swit< h im tlie contanunent (mentathm, with scaiknat
in tic cositrol snoen.

r. A trhaeal resgumse spectrimen scrorder ene tle eiwitakuncret
* Iuimulatuun, witb reashwat in Blic ruestroi rouen.

50lP lC-6 histrunontathm aimi %cc t hm 1.7.4 5cssmir liistrianentatim, luge 1.7.4-1. 197)

Control Criterion 3, g,, g, ,, ,,,, ,,; g;

fiilm au epsaTde! ~.c sciGG6 Ela located at sie i<==wtati wi of
the rewitaisunent steind.1 tse cianuvted to event inwhcatoss tisat ase

, lawateil isi the rimtrol room, so tihat a signal is givent wlien Ile
gwcwt alwestwild level (Ol\li arrelcratinen level) resulting Ernus ele
c.a alvps,ike b caccedral. Also hush ainho and visual signals simml.l
le provi.lcs! to clie rnntrol rimwn ogerators in the evcsit of an
cas alwysake.

be aibhtim, ele tri.anial tinic histiwy arre icrograpin law ated en the
anntakuncut 1.=mul.itiivi or in the fece f act.1 slamld le rewuiccted to
the r marol ritime.

Sill *-IC-7 instrinnent a t uni .m ul $ct ti.m 1.88 invnusunental Ibages of Mei thinical .uul E lec tr ical 1971

Control Criterion f.epeigenent. page 1.l| l.

% tic at asemenin W Memusel e sip MEsmtrol lionen f.aivirm-
enent Criterim

if - i 14 W i i it M M ahiM tih
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Type of Csilesion Ea.liest Known Olhes teotes
74penbes

or Gui<l., L angu. ige ol Criterion ce Cuhle Put,lscation Date (1) Helcacene !?) (3)

512 P. lC - % imtr emnenta tbus .umi %s tien 9.7.8 %tatiivi 5er wire Water Syste en, jage 9.2.1-2. 1971
Camerol Crite-r uns 4 p, , , , , , ,, g ,, , , , , , g

the imirimncntatsim .uul c ontrol features aleat 4 trennene amt werely
tinat llw systeen as ogesalmg en a reg ret t enoste (i.e., valve pnition,
gwessasse eumi temperatuse smlu aliem).

NitP-IC 51 imis ionenta ti.wi .umi 5ct t oim 9.7.2 Itcactor Aunliary C.=>luig Water Systeins, page 9.2.2 2. 1911
Control Crites ion . Ihc genvinens fin sietertion, rollet tpu, asul t owitsol of systein

le ak.ege asul the meam gwovi.bl to 4 tert leakage of activity las.m
one systein to asnilrr armt perl.nle its ecicase to tie enviromnent.

%It l'. lC-53 Imtrianentati wi anal See. li<ei 9.2.2 Ifcae tor Aeamalsary C<mimg Water Systeens, page 9.2.2-2. 1971
-

Cowittol Criterion
1. Imt r en nent.e t kun askt s amtrol it a tiarcs anct essar y les ac rosseplasis

enougn *mu thun, asu limling isolation of rosnpments to tie.el with
leakage or malliuirthen, arwl actiaatkiri scelenretoscrits for seemail. int
e pnpnent.

Sit P.lC 19 instemacntathm amt Scribn 9.2.1 Ik ennecrahrect Water Makeup 5ystem, luge 9.2.5-1. 1971
Centrol Crite hn

g. Imtrirnentatum Ic.g., a r milier tivity numit w) has tw en poveleil
together with tir r apainlity to iwlate the systern slwnsl.l planncil
op rating e enwhtbms be cstreeleil.

%IRP lt:.f.0 lustrmnentatoim amt Scr t b m 9. 3.1 t 'omiersscal Air %ystem, page 9.l.1-2. 191%
Control Criteriin b. Imtrienceitaten aswl runtrol Ic.etimes provailret to sirtermnee anal

ver ely tint alw systein as esperating in a s os ers t en<=le ic.g., valve
positiosi insin ateoss, pewiere).

% IIP lt Mt Imtr ennesita t um .uest N t hu s 9. l.4 Cheenia'al asul Volenne Cuntrol System (l'W84) (tsee liklisig 1975
Control Cs sectinn Ibrim Itc over y %ystemi, guge 9.1.4-2.

8. Provnioin los og= ratewul testang ase evalisateil, as are flee pistris-
mentathm aiul e smerol featines tlut eb leranine aiwt vesily that the
system is op rating in the < orees t smul< .

f40l L S. lll 19eir os sno. secant
I?)Il ches.limij, sne list of retmencess attachest
i1)Il chne heel, sea lh1 ni noens att.nheil
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_ . _ .
__ _A8talW4 RePvts Itw ths. lear fpwcr llants, FJitC, |971.

. _ _ . -_- -_--_-_ - -
- - . _ . . . . _ _ _ _ _ _ . . _ . _ _ _ . _ . _ . . _ _ _ . _ . . . _ . _ _ . _ . _ _ _ _ . _ . - _ - . _ . . _ . _ - _ _ _ . _ - _.~

Fastiest Known Othes tentes
Type el Celtesion & anguage el Caitesion or Guhte F'uhticatines Date (1) 11etescuce 171 (3)

flun.h'' or Guide

%841'- 1C. 76 Instrinnent a t hm .u sd %cr t hwi 10.4.2 Main Conviemer Ev.iniatim Systein, page 10.4.2 2. 1975

Cauitrol Criterim g.s ovni.wn to nesteot . weit n><=utiw releases of radniartsvity to the,,

envhosunent linen the MCI'% senest < twelue en to C.csecral lhign
Crateria 60 zuut 64 (Itcl.1).

Nit l'. lC- 17 lustrimnctitatem asul %ct tem 10.4.5 Cu rulating Water Systein, page 10.4.5-l. 1975

Cmtrol Criterim Psoveshwn los sentrinnentatim to persnit operatios al testung of ther.

systens a.cl to asunuu iate ationssnal and innale operaan g r.tn-
< h t ions.

%It P-1C.78 lustrinnentatim aiwi 5erthm 10.4.5 Cie eulating Water Systein, page 80.4.5-2. 197)

Camtrol Criter ion 1. Means sinneld lie gwovided to detes .upt control flooding of salcty
related arcas due to leakage f r(wn the CW%

sit P-IC-79 Imtrinnentathm awl %ectim 10.4.7 howlensate awl I ced' vater systein, page 10.4.7_1. l975

Control Crites im
f. the Cl % design, or ottw r plant systeins, provkle the rapatulity to

deter t .uul e onteol leakage troen the systein.

\llP-It:-RO lustrinnent.atim asul %ce tim 10.4.9 Aissilaat y f^ccelwater SyMein (PWid, page 10.4.9 2. 1973

Cmts ol Criterim li. The anstrinnent.ithm azul e inittol featines are geovuled to verif y tin-
systesa n operatuig in .s e ofiet.I son le.

%4t P-IC-Si Instrinnentat hwe .uut %crtim 10.4.9 Aquiliar y l~cedwater Systein (PWiO, page 10.4.9- 1. 191)

Cuntsul Crites ion 4. Gi d 1%n Critesim 69, as related to alw design rapainlaty of
systein indstonentations aimi controls for swoonpt luit 4matdown of
tlw re u tor .uul p>tentmal capability f or subsequent rold sluitikmn.

- _ _ _ _ . _ _ _ _ . . _ _ . . _ . . _ _ . _ _ . _
_ .__ _ __ . _ . . _ _ _ . . _ _ . . . _ _ . _ _ .

f40 f t "i: II) 1967 ce sn<ne sucent
12)11 chedent, sea itst of refusencess attacheel
0) It ch.ic.h oil. sco II .I of notes atta, h..is

e
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_
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.

Iluf.1 Atl EfJGlflEl~lllflG AflO itEl A1ED ClllIEltl A AtlD Gull)ES

Ra lce ent. c. _56asal.ud Redew I'lan !vs the Review of As!cty

_
Analpis Repor ts lut Nut icar Power l'! ants, fdHC, I'll). ._ .

-. .-- --- . -. -- - - - - -- - - - - - - -----. - - - -- -- - - - -- - -- -

Eastiest 1(nown Othee Notes
Type of Celtesion L anajuage of Critesion or Gukte Puhhcation Dale (1) Heles ence (7) (3)fluenber os Guido

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

5R P-lC.52 Instrimnentatnin an.l h eion 11.5 Prin cw and Elllirne Rashologn at Munitat ing armt 1971
Control Ca iter s.we Sampimg systems, guge 11.5-2.

Operator Procc<hsrc Cri. pressurired water re.u sur (PWit) the following gancessb. I'or a
" " ' " " ' streaans os ellhrnt release gments slwuslil lie numetored <w s.nuplett

ramt h ema ssly:

(1) Main riantenses air clerlaw clIgases
(2) Wasic g.n treatesent system ellinent.
(1) ISpaipenent vents remated ihrer fly to the envirosunent (e.g.,

sec.un ge sw rat.w blowikiwn flasti taisk . vent, li<pasd waste tank
vents).

(8 ) Ventil.steori air embatists f roen all lauldiengs luving tir gutential9

to runt.asn airbtweic r.edhw livily.
O) liubine !=sikhng floor drain ef fluents.
(6) 1. brud elliernts f rom the steam ges.cr.stor 8, lowdown system.
(7) Ikwon recover y system ef fluents.
(A) 1.i<rei.1 waste ef fluesit streaseas.
(Y) Servi < e wales elliernt stre.uis.

(80) Comgwwrnt a nolmg water loop.

58t P-lC-8 ) Instramnentat um .uul Ser t he ll.) l's n. css aint E filient Itadiologu al Monitos mg as ul 19/5
Control Crite:6(m 5.unpling systems, luge 11.5- 3.

4. Crothe>=is numitors <ws h< pud ellhient lues asul gasenus relcase
gnints shend t alarm wlen raih.unglide e nsu cntratumis curced a
predctormned level in the thu liarge Isoc.

51tP-IC- M instrimnentatum aimi % thm II.l.1 Managanceit . mil Ice lmiral 'mppor t Organiratum, page 1915
Control Criter i.m 13.1.1-2.

Operator Proce.bue A Preo ali .d H9 sies'I'"'''*
, . ,

liFse die (~ii~ %mf itdiff slunsid la? siehstantially .u rewnplasted

' # I"' " I" ""l"'' d ' " *dI I"' N"E '"Y'"' ** ' E"*'' d " Y I" "#'"'"" "I
t Crit s i e

"' I' # ' ""' 'd ' Y "" Y ' '"I" # ' ''
Oper.stor/ System Inte-

gratinn Critet son a. Ik velopenent of Inunan engssrcsing slesign ohy<tives ami
<kwign pluse review of guoposed s osittol s unn 1iyemats

__-- . _ . . _ . . _ _ __ _ _ . _ _ _ _ _ . . _ _ _ _ _ . _ . . - - - - - - . . - - - - - - - - - - - - - . -- - - ~ - - - - - - - - - - -

NOli !c (t) 1961 os nines sece.it.
(2)Il checks,d. See 18*.4 of solnecentes attache.t
(3) It choded, see 11 I of notes att.u-he.t

- - - _ _ _ _ . - _ _ _ _ _ - - -- _ _ _ .__ -_ - _ _ _ _ _ _ _ _ _ _ _ _
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f ac tes enre- Jtaint.ud Iteview Plan liw line llevtew of %f ety _ . . _

.

... Jnallih 141a4Is Iof Nui. lear [Wer 5.'l~up|), N1% 19/1, . . _ . _ --

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

- - - .-- - - -

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

Emellesl Known Other Notes
Type of Csiterion i anguage of Criteelon os Guide Publicalioni Date (t) flef erence 171 (3)

Nanibe' os Guide
_ __

SitP IC-81 Instrinnent.ition an.l Savtpui 81.l.5 %gww trises of 5 team Systens Pepeeig fadines hisic aswl __ _ _1973

C.witrol Criteri.m Outsk of Contaisancut (P4 it), page 8 5.8.5-2.
Ogw ratsw Prorcibire Crl- , g ., gg ; , ,

repor t ( Alt) es seviewed by both 84%I% asui i lC%I). Ihc P5I) reviewer
og t w/5ystein inte- " * " ' " " " ' ' " ' "" 'h" "'" ' ' " '"'" '"' Iwoler i hm systein, tle

engnwered safety systeins,'8 8'"asul operator m tum to see ute and inaintaingr tion crii<rion
the scaetot in a saf e rusuhtiin. Ihc l'lcsn reviewee ensu entrates <m
the imismucaitati<m aeul ramtrols aspects of stic seqisesire desordel in
the 5All to evalisate whetter the reactor aewi g lant gwonettum anni
safeguards runtsois .unt insteinnentathm systesus mill fimw tien as assian-
ed in tie salety analysis with segard to autoinatic artisati m, reinote
sesir.ang, isplp ateosi, rositrol asui ustefl w ks with auuliary or slwared
s ystems. 1.4C54% also evalisates potential bypass nnxics and the possa-
bihty og snanual rnntent by the operator,

reysivalent Statement:
Scr tiin 11.2.6 t.oss of Non- r nicrgenc y A-C Powcr to tic Statum
Auuhas irs, page 15.2.6 - 1.
N e ti m 15.2.7 I ms of Newinal l'ecdwater riow, page 15.2.7- 8.

Sec t een 15.2.8 l'ecdwates System Pipe 1%rcaks luside asid Oistside
Cemtaimucut (PS P), guge 15.2.8 2.

Scr ti.m 15.1.1 i em of I'nsr ed Itcar tor C<=>l.snt I' low bu linting Irip of
Pmnp and f low noteolles Malhau te.ms, guge 8 4.1.1-2.
%v t eam 15.1. ) Itc.u tor Coolant Pennp if otsw Neirine aewi Itcar tor
Co..lant Pmop shal a stre.sk, page 15.1.1- 7.

% e tiivi 15.4.4 Star inp pl .in tswi< tive l oop nr iter-ir< niitinn L oop at asi
b e or sv t Tcuipes atin e, .wul l'Iow Controller Mathew'tum Causing au
law rease m l\ Wit / Colli. I'l OW lt A I f, page 11.4.4- 2.

Sex tum 15.4.6 Clemic.il asul Volinne Control system Malliniction Theit
Itesults en a lies rease asi tir 1%orun Coww entrate.m in the Itcartor
Cool. int II'Wii), guge 14.4.6- 1.

9, ten 14.1.1 bwulves teset Ogn ratum of l'CC5 aent t iemh .d . uni
Volianc Contsol System Malfinu tum llut hu scan lle.n for Coolant
haventar y, pige 11.5.1 - 2.

Sec ti m 14.6.1 hwives ts us Ogu unig ut a P% tt 1*r cueu irce %fety/
Itchel Valve sw .i ltWit %Icey/itelact Valve, page 8 5.6.1-l.

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

Null i (t) tW os niose socneet.
{2118 ches bed, see list et reinsesu os attache.t
[1) el c.hne b eat. Sco itst ni notees attae h..d

e

.______._ _ _ ___. _ _ . _ _ _ _ _ . _ _ _ _ . _ _ _ _ _ _ _ . _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ . _ _
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Halesence
.._... _'., Analyss lifpor1,5 for N+sr.kar I'vwer

_

. . _ . _ _
Plants, NRC, lWA . . ~ _ . _ _ _ - .

Othes Notes
_ _ _ . _ _ E astiest 1(news

Publication Date (14 lielesence (7)
O). _ _ . _ _ _ _ _ . _ _

. _ - _ _ _ _ _ . .

lype el Cstlesism L engssage of Cshesion m Gedd* . _ _ _ -
--

thunhe' os Guide ____
- -

. _ . _ _ , .

Sgw trinn el %Icam Systein Paping 1: ail ares besnie asuf
____.

---

Outside of Cons.suunent it' Wit), page 8 5.l.5 2 (contimic<t).sectiin 15.l.)
--

__

Asit v spateti Tramient s Watinist Sct am, page 15.A- 1.
Sce:tiini 8 5.8

*
1975

spes trinn of Steam System Pipmg I'aaleurs inspic and
$cctuws 15.l.5

bestrimnentatitun ard Outsch of Cnntaisuncut (pWH), page 14.1.5 9.W P-lC-86 so the reactor operator thatControl Criteri<wn Review of the signals avashable
iewlicate tie os routcrwe of the arrident amt the state of the systemAutusnatic asuf re< pure (f enars-Oger ator /Sy .tein Inte- 2.

gratown Ce tier nosi
tlwougtmus tic scroves y pros cane. be-

ual operati<nn by the operator as a fenicsson of time mmt alun
eleter mned.

1975
Cicenie.nl aint % liusic remtrol Systein Hallisn'tism Tliatin the Hede: tor5erinn 15.4.6

Results ist a lics:reaw in fler lkwawn Camerentrateosthistrinnenta t awi asistSlip.h.-31
Control Crsterion Coulant (PWPI, page 15.4.6-2. ,g g gD eratorf5ystem hite- gi
gf 4 Int 45 Ce 4ICrioll m<wiesator ihhatane, tir f ollowing eninimiun time intervals mmt ir

available teinte a l<m of sluitdown margin a oust

(1) thu mg reluclingt 30 minstes.
thwing startup, cold slwitew,n, let stasutby, and nwcr oper.i

D)
atiewn 15 mismtes.

Tule 1915
Itadelogical C.umprow cs of sacam Generattu

%estiive 15.6.5
Imtranentati.m ant l'aahu e (PWid, page 8 5.6.1-2.W P IC-35

Control Criter i<wn g

interate tir nrreuresere of alc as s ide nt amt the state of tie sysicenAissumatic .uul scrymed m.m-
g gOlerator f 5ystem Inte. 7

gratione Criterams
itemigtumt tic sc< overy geau cebue. t also le
ital agetatums by tic oper.itur as a lium tion of tune anm
4 acemim 4.

-"
' ~--'"- "

*-

--
--

---~~-
. _ _

-

i_._._. __._.. _L..__..
or swee sm:ent.NOla 5:18) 5961

(2) si checked, sen test og seinemic.is altas.he f
$3) to Ca6ew.hssd, gree ilst Of flutfeS AttMeietet.

.

- _ - _ - _ _ _ _ - _ - - - _ _ . - -- -- - - - _ - _ - _ - - _ - _ _ _ - - - - - -
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Starwlard lieview Pime l<w stie Steverw ol %Ir_ty _. .- . 4
g, g,,,,,, .

- - - - < - - - -
- ~ ~ - - " ' "

__
, __ _ Analysis Repus ts tur tJim.lcar.lbaca l'lants, til:C., 8 915,. - -_ _ - --

-

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

_ _ _ _ _ . . _ _ _ E astiest f(nowie Osber Notas

Publication Date (Il itelesence Q) 0)
Type of Critedore &enguage of Critesime os Guide - -

Humt,er os Guide ._
_ _ _ _

1971i

' %IP P- lG- 1 Instrinnentat e.wi anal
Scr ti.wi l.2 Itcas liv Irip 5ystem. page 1.2-17.|

5,, , , ,, g y , , g ,,, ,,, ,,,,, og g,gy,,, ,g g, ,,, ,,, ,, ,, , ,,n J , ,,, , ,,,g,
Conts ol Guide 39,

sect level may tw' a.e ownptniwil by liglats, untu'atms, asel asansw-i-
a t.w s.

1975

%37 P-lG- 2 lustrianentatite asul
See thai le).4.9 Auulsar y l'ecdwater %ystem (l'Wii), guge 10.4.9-9

" "' "D ' " ' ' ' "Control Gespic "# P'P"'8 d" '"E""""' ' ' * "b ". '" # "*'
N"*N SE'#'' '" PC""U 3" I^ '" '"Id F I "'"''"'"YOper. tar / system

Integeatnun Guide rmnimialpwi of secam gewralew s,""ilus assangement sisueild take
unto .vrmait pipe f ail.we, as teve < oenpnswmt f.niline, p>wes supply
f ail nc, sw remerol systein f.silure slaat a mdd gwevent system finer-
Ipwu thw- as r.uigement tisat woe Id tw as a cptafile is e sossover
popung r avitauung v.ilves tiial ran te oprrated by remote u aspial
e introl 1 om the s ontrol roosn, using the guiwcr diversity prenrig lc
lie tic valve ognvators asul actuatum systenis.

1975
%P P- lG-1 lintrinnentation arut %ce t h e l l.1 l'n.cagency Pl.uniing, guge 11.1.l2.

Control (.inde g g,, , ,, ,, ,, ,,,,,,g, ,, 9, ,, , ,

levels inay be defiewd so as to reqisire owsulerating evidemn c froen two
iewlependent wwres liaving inpet to ele rosierni ronm.
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Canit. wit IPWH). gnge 15.4.6 8.

1. AHI A5 4W llLYll.W
ijnfus.ile si satN ' Tan ic .ul. led to ele sc.w liw taw 4isit systessi, via~

tar e Irme< al wlinne asel rintrol system (CVC%), to esu scaw a twe
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es r ew
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<tdistatwi, um h as relaar ling, startegn, powcr operatun (autuanatsc
<intrat aevi m.wput snodes), int st ssutby, arief e old simitdown.

1913
%Ill*-OC- 5) Operator /Systeen inte- W sun 55.4.6 Clemb al enwl Vuhune Control %ysseus Atalienar thn 1 hat
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instrimnentatiin azul Cemilant fl' Wit ), page- 11.4.6 1.

Control Cr itn hn l'rosi He tinic an alarm m.eLes the operator aw.ere el asiplasuwilA
naimler.itiv diluthe, ele following snimimmu time entes vals naast le
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(0 I)is mg rebrling: 30 inhules.
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there will me he inuneptaldy liigh own entratumes of t>u v .eced an
tiae toec segem leesullmg in pres ipitatim of a solbf lause)thmang
the img-tes m rs=> ling I wew f ollowing a g=wtulated L(M'.A.J

%It P. I'C- 6 Operatur l'so< cohue Cri- Sce' tan 6.4 llalutability %ystems, page 6.4 4. 191)
'** **

Omtr ol ltem.un i nuhtesty Zosu-l.
Instrinnentatusi armi p ,,, ,, , g- gg g, ,, g g g,9,,

Conteof Criterim
a. Imtrinnentathwi arvi s mtrol sws ess.iry lie a saf e sJastdown of

the pl, ant. l.c., tis' e ositrol soiwn, seu listmg else reitsral < hie as-
i.eceit relevenu e file.

SitP-PC-1 Operator lyiw edute Cra $cc ev=a 7) lies sor Irip Sysicm, page 1.2-il. 1975

'" E"" a. Anti >ena t s ins t a il usi es scipiired l <w all ps olec tive d esv t o wis.
Oper a tor /5yst eni lnte- kl.uieul imt atim as also peoviiled a.ml is .a seqiuren.cnt. (see

gratum Ce ttes em 9 ,,37 ,, gggg

58t P- PC . 8 Operate * Pimedine Cr s- saw ton 1.6 All Ottier lmtruinentatiivi Systeins licernred for safety, 1975

Wsm Par.a 7.6 6
m.ise utly-4 untrolled elec tr i. ally. opes a ted valves sa salcty-4. r< e a

srlated systems, alie aucptalaility of propowd designs is thesed use
ikasp le lerluiscal Positim l'lC53118.11.sg gnnatbut tw.ir. illy states
tlut at es at a cpf alde to dewsweervt cletr ac power to a safety-
sclascal walve as sue. sus ni scisinving ti e gainsilaalaty of an an lave
1-ul'uc of glut valve,

e

_ _ . _ -__ __ ___ __ ___ _ - . .

HOI F *=. (t) 1967 or more secent.
(2)ll checked. sea list of selevences attached
(3)11 checked, seo list of sectes attached

-_ . - - _ _ _ _ _
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fieleeenc e: Jt lard [tey!ce th@n the R.cyrw olklety.Aads IM3=_wis_.
,_ lor Nui.lcatl'unt I'laub liRC.17D _ _ _ _ _ _ _

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

Emellesi Known Othes Notes
Type of Csefesioes t onguage of Csiteston os Guld' Publication Date ttj fielesence (7) 0)H ues.be' or Guide

._-_-
_.

. _ - -

Sit P. it-9 opei a tor Petw edure Cr e- Api.ciales 7A Iwa.a ti Tet toim al Pineti.uis (l'ICW), guge 1A-II. 197)

'"5''' d. Minunire tie e uswituuteen seq nred hetecces isnt <3wvators en == der
leastrimiusitathwi swi to Mh (d % W (d Am. Mtbngh ule hp WI k

Control Crite''''' h led on e i.eiM bas in sein squ4 Mi hd auosim
! gwi systerns slendd succt tte lotlowing:

e ti e ait
(1) Co wdnationi twt.cen alw? iniit inwvalos s si.v eld suit he era es-e

s.w y su av d.1 to girovide 1.s (a) aimi (b), atwive.

(2) Ciwiq lete inf.a niat emi seg.udnig sie status of the samw ed
mt.n. slaiuld be provided f ew cai h ogerat w.

54tP PC 10 Operator Pim edine Cri. Agg.comhu 1A th ae, h ice laiical Positituis (I 4CSit), n ge 7 A.21. 1975

'#' "'
11. filt At4(:ll ItillNit' A1. I'058IBON.

l.' ' ~ll'sowie r vestr y tive salct y trip gw ents are resyured liv sg=v -
atn=s with a reactor rtulant guanp <=st ni ses ysa c, .ani af *

eyw1 ale si mille a te.it eiw e sulant gunnp unit of scrivre is of
sulin icna hkeld.=>l to be a plaswed enode of opimate.wi, the
e h.usge tii sta nuw e restr p tsve te op genits slowald be .or tun-,
phsl c l an tivinat er ally.

0 as aeor Prnieduee Cri- Ai3=, hn 7 A tieasvh Te. tenu at l'osiae. .s (I'ICSet) page 7A 12. 8971512 P - I'C - 1 I 8

'" I"" t I hdcu tie- isittu sitiene sysicen is isrwagned en rewif<wns.uw e esth
rs eleria * stal hsted f.w saf ety systeins, it slamld suit he med to
p.v i w ns fivu thwis timat .we essenti.d to safet y. Adunnes tr a tive-

pein esber., steml.1 n.it seq.ase inneneskate operattu acthe teased-

solely on tic hypass samhe atowis.

sitP.PC-12 Oper ator Pr.wedine Cei- Srs te.n 9.1.1 I src Protec tun Systenn, pige 9.1.1 1. [975
""" 2. Alt 5tl seviews af c asulyses in sic Salt of the isrc gutential an

Opva tor /5_ysican inte- W - Mt I d W I m to h m u
gratum ( ritniews

lhdKy, Platuung and on.s nt.nen sic ability to greligne saf e shut 4 son, how teswa asal to
Managernent Criteriswi enn unin e.idcu. tive reic.ases to tin envnoiwnnit.

.

_ --. . - _ . -u-._ _ _ _ _ _ - . . _ . _

NOl E S: (t) 19til or snoee sucent.
(7)Il checked, see list of soforesecus attactied.
O)18 checked. See 1158 of notes attached.

.
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stelesesice: Stasulm t lie a lien liv tie lieview of telety Analysn Itnue as

_|pr,Eint|carAwn l*le s,j43.tG191)

I E astless 1(nows. Othes Notes
Type el Cr:terion Langinage of Csitesson as Cutde Put,16 cation Date (tj fiefeeence 17) (3)Numbes or Guide

sit P-l'C- l ) Operator 1% cour Cr 6- Sor ti.ui 9.1.2 Cawinsosiiratiivis Systeens. page 9.5.2 1. 117)

' " " " ' Iherc .uc sua gemal &sigei (sitcria sw reged.itor y goides aliat dirra fly
Operator /5ystens inte- a 6 y to tir alc t y-rela t i perlotanasuc reaparrinents liv tic ranneman-4

gratitwi t riteritsi , , , , , ,
justrtenent.atuse asel

Cant o. sieiterion

Sl4 P-l'C- 14 Ognrativ INot resse Crn- Scr t eini 10.2 1:n 84ec Gceica ator, page 186.2 2. l91)

l. A sim bue < mtrol mut oves spred gwoner tnwi systeni slandit be'"'

provvint to a untrol inutmac .u-tisse immler all suunnal tw atsemune.il
OgM1ateing f ailistatiiWis, ased 80 assive GIkit a Biell load tiNI46sc st ep Hill
not sanse the tim line to overspecil beyosul acreptable lunals.
thuler Ilcsc r<valatiivis, tie s ometrol asul gwonertatus systein slamid
pes uiit .in te 418y s car t*w slutanwn eether lay use of the tintene
hyp.iss systesu euxi enam steam select systene av oiler enguwcred
salcty systems. 11e ovesspecil pe ntet tisui system siendd meet the
smgle f ashuc reitesinvi.

NitP-PC-11 Opnator Prue cdine Ort. Scr town 10.2 law base G.1acra tor, page 10.2- 1. 197)

'" " b. klain see.un stop asul e nutrul valves .nsul reheat stop an.1 intercept
instrinnentatuva anel v tves sland 1 be cactrisol at least <wu c a week t>y c losmg ca.h

Centrol Crittmwi valve wl de de ulw W.iin untw akir dian it semes
seunotlJy to - fully c losel positawi. At Ic.ist swu c a numth, ihn
examinaliivi stuwdd he m.ade by ducti esbsce vati.se of slic valve
snotiswi.

NOILS:(1) 1967 or mose recent.
(2)Il checked, see list of soleasusces attached
(3)It checked. see list s,1 notes attacheng

____ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .
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Relesence: __,S,.t.8*l **d Steview I't.ua lis the Iteview of Saf et y Asulyus Itcluw es

jor Nuilear Power I'lantgNHC,197%
- . -

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

- . _ -

Earliest known Othes Notes
Type of Cadferion

I anguage of Critesion os Gulde i.ut,tication Date (tj Reference (2) (3)Hun.he' or Guide

O ws stor l'sor edure Cri. $ce. t ne e ll.) I's oi eu as ul l illinsit It.edo.logn al Mmitos esig .u ni 1975Sl31'- l'C - 16 l
ter sun Snnphng %y striais, luge i 1.S. 2.

Instrinnentatsm aast puuM nW ws W O''4 H) & NmwQ panb N a
Cusitrol Cs iter sun elflirsia edeer pinints stewal<l le nww stincd se sanipleilste r.uns

e init iemes misly s

(t) Maue nwulemcs air elct: tot off gases.
(2) Waste gas tre.itenviet systeen ellaireit.
(l) 1: la sipenesol vestes roosted darc< tf y to ele (1evirosuinceit le .g.,

secaire gener.ittu blawduwn flads Basik went, loried waste t.unk
vents).

(48 Vcentilate we air cslumts isoen all hinidssigs li.sving tier potreets.nl
to e imitain aulaw se radao.m tivaty.

(S) 1.utnin. Inulls. g flinw str ain ef fluents.
(f.) L ingiud eithm1sts leoen sie stcassi gtwierator blondowse systene.
(7) IWrosa sconver y sysicen elllirnts.
(3) Li< pad waste ef fluent stacanis.
('s) %vvie c water cifluent strcani.

(10) Conipewent uu>lang water Ismip.

SltP-PC.47 Ogwrator l'ros edsuc Cs e. $cr fim I I.B.I Maiugeenent asul Tctimiu al %ippori Os g.uiiratiivi, luge 197%
i

teritmi il 1.1 2.
Inserisnenia im asut 2. P,cogesaei,es.il laespwisihih iesControl Criterim p y g 4,,7;g,, g , h l k tmati4 m miplista
Control Hoosn finviriws- lef ore pscopesat. wul testing twgim .uut gesicrally telore sutaneItal

"I 'I# I""I 'd '"' I ""#I ''' ' * l* * I U "IOl ator q e inte.
ob erteves .uulgration Criteri wi 4. 11 vcloinsient of lounan ongmecr uig ik. sign t

<hwegn I me review of prop.ised a tuitsul st=wn laytusts.J

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

NolE S:(la 1961 os niove recent.
(2)Il checked. sen list al salesences attactied
(1)Il checked, see ilst al notes attached.

_. _ _ _ _ -
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fielesence- 5s.mut.ard llevsew I'l.m Irv tenc licvsew ol 'ufe'. 7 ga.ilm IFegun as

Isw Nie le.ar Powct I'lants fji$ 897) ___
|g

- - _ . _ _ _ _ _ - . _ _ , _ - . - -

"" ' '#'

i enguage of Csiteolose os Gul.to I.ut,Jicatioss Dale (1j fleference (M ('ll' Nunitsee or G e

SitP-I L 18 Operator Proceshue Cri- Wii.wi 11.5.2 (3x14 tmg t k g.wis/at kwi, page 11.1.2- 1. l971
'"'"

| 13 Oper a t.4 lie renc <pulafic.itiivis of pisms awegned to opvatmg

. [si avam nH uews sluwdet k as loHowse
as i

| (1) o in esswd seniin opsvator wtan es alw a mcentner of tie stati<ue
segut visew y stall slandd tse mute at all tunes wiene at least sue
esiit as l<udal with fear 1.

(2) l'os any st.sthus with umw e alun ause tem tor rewita6ning irl,(l)g

Ilc smaning of liremeil smiit opesatues twisite at aH tunes
slend.1 sent lie less than als suusit=v ni t.ontrol acwuns froan
shie li als lueini isnts one enmisosed, aemi (2) tic suunhet of
In ciewd scnce oguvattes st.ndd sm>t he ten slan alw supulwr of
a c.v. t.n s opera mg.

(H l'.w caeli scar nor c ontaming inel, these sin =dd la- at least twee
is< cmed oper.st.w in Ilc control r< nun at all times. Slull crew
e nengmilions simudd in specified seerli slut ties e austhei<ma case
lee sat as hot ismiepesuk ntly of In s1newl senise operatsws
awigned to stuf t c ews to meet tie resteria of (1) wut (2)
alsove.

(O liv ca< h etwitrol et=wn f roen whit h tune or suive reartoss are iri
operatim, an aikt:tiosul operativ sleiund in msste asul avail.
al/c to serve as rehef optsator few tlut run;rol ramwn. Mult
a rew roenposstems stundd le specihnt stub tlut thes rtguhtstui
r.m te satnfred semicpesklently of (1), (2), arvi (I), armi few con < h
sn.h r miselrs=wn.

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

HOIE S:(1) t961 os moes secent.
Q)li checked, see list of selevances attached.
(3)Il checked, see 41st of notes attachent.

_ _ _ _ _ _ _ _ . _ _ _ _ _ _ . _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _
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Earliest known Othes Notas
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Sill'- Tt ;- l liimo.us fat tors Test .wed 5cs t o u 15.1.1 Nge esean ol %Icain Systran l'geng fattimes kna le as 89/>

Evalisation Geei lc thetuib of C.witaissucus (6's it), suge 13.1.1.1.
(pvatc.r/5ptein inte- g,,,, , , , , g , ,y ,,,, ,, g ,,

K'all'M G"'* both estne.atec as.1 m.es.asil s timatiswi, peevperatiosuit tests sisusi48 tse
sgn af scel to sabwe sly any ens essar y ogwv.stor # tion med to est.atJesh
linees es,gisevel fis lle ar rosnpletuvi.

. - . - ~ - . . . .. ._. __--._ _....____. _ .

NOl[S:(1) 1961 or more recent.
,1 (?)11 checked. see list of selaient es attached

O)18 chet. bed, see list of notes stixheel.
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HUMAN ENGINFEHING AND RELATED CHITLRIA AND GUIDES
i

1 js el g s Itcpre LReleience: Stas = Lard Itevice Pl.ue Irv tte llevacw of % stet A

_pw Nis_ lear l'_owit Plants,[4t$ 1911 _
~ ~ ~

-
. - - _ . - - . _ .

* ~ ~ ~ ~

P

Eashest known Othee Notes
Type of Csiterion Lenguage of Csiteston or Gidde ,.ubtication Data sei Refeeence (M pl

Nue.eber os Guide

%il l'-l'C. 5 Operator %eggwer I rpup. *ws to us 9.S.8 I pc l' enter ts si %yste.n, guge 9.4.5 12. 1971

ment Critersc g,
, ,g,,,;,,g ,,p,, g,,,,,,, uc d , ,,.,,Control lloinn Unwisewa- g;g g, ,,,,,,,,,,g,,, , ,, ,,, p, g

eneset Osatcricne 3,,,%,,,,,,,, ,, , ;g , ,, ,, og g ,, ,, g,,g,

f ased .uxl pa table emn gmry ligliting mal a swnaniasm .ite.n <h vn es
standit he paovednj to satisf y tisse scopercenceils.

%4tP-LC-6 Opavator % gips t [< pap. Sct anse 9.5.8 l' arc liutev tuve Systein, p*ge 9.5.4 41. 1974

ment Criterismi ,. , , , , ,, , , , , g , ,, ,g
Instrinnentatumi mmi , , , , , , , 4, , ,g, . , ,

Control Criterim suital le to tic poe t e ul.er type of fire cagweed f r wre ate identified
tuniar d. A peimar y remitauenent gmeral area fire sirter Imme capatuhty
siswd.1 be psusi. led as b.u kup fis ste above eleursbed liarand detecteun.
10 act runpl.sh tleis, sautahic snude detec tsm (e.g., vistul olM eiratumi,
ly;let wastesint*, mal p.is teile roemdung) slonel1 be sustalled an tic air
rc< ase ul aenmi syseesn .ilr.ad of any tilless.

Sl'P lC-7 operator %ggast Erpup- Sec tsisi 9.5.1 Iise Psotre inni Systein, gage 9.1.1 49. 1975

enent treterim M wmal fire ly1 stung rapstahty sierudi le proviited f or imite luni.uds.
Casitrol ltoorn I nviron- I d ial.l k I ated ire &

nient Critnam ,, , , , , ,,g,,,, ,,, g , , , , , , g, ,

e smun.

re ti.no 9.1.1 l~sse l'soter tim System. ,-ige 9.1.1 -R 1975a
Sit P. I.Co lt Operatos Sigips t

!
Drugwnceit Centerion ,.ne detertim in lle* reve" trol goin * s ateurts, met a ss.wles sivul.l be

Instrinnent at uni mmi psovedrd l>y su.oke .wid leat dele na s in c.u la lire area. Alirm mul
Control Criteriisi assunw s. stim slewdd le provided ,e ele sieurni rnen. Fire .il.u ms un

otter pwis of ele plant Swilil .49e te alarmed mut asu.imw aaled in tie
revitrol esmun.

1

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

j
NOIIS:(111967or snore secon1. j

D)Il checked. See list of estasences attached
13) et checked. seo list of notes atta(hed.
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HUMAtl EtlGirlEEHitlG AtlD HEl ATED CHITERIA AtlD GUIDES

10 Cale of I ederal Regulathms, Jamsar y 1,1979
Releeence.

- -

E astiest linown Other Notes
Type of Crile<lon Language of CsHeelon as 3ulde Publication Date (tj Rolesence (2) (3)

Numbe' or Guide

Cf R-IC-1 Instrinnentaeion ami Paragraph 50.36 " Technical Specifications," page 321. 1963 60

Contr<,1 Criterion (iiMA) Limiting safety system settungs for nuclear reactors are settings
Ogerator /Systein inte- for automatic gwotective devices related to stuose variables having
E''U" '"*'i" significant safety fisictions. Whese a limiting safety systeau settbg es

' "'"# specified los a vasiable on ehk h a safety limit, has been placed, the, setting stull te so closen that automatic psotecteve action will merect
the atmormal situation before a safety limit is exceeded, if th=N
operation, tfe automatic safety system does riot function as ergdred,
the licensee shall take appropriate action, width may inctisJe shutting
down the reactor.

C F R-IC-2 Instrimnentatkm armi Paragraph 50.% "Tetivilcal Spet ilications * guge 326. 1963 60

Control Criterlun (2) Umhis Idians tw watioon uminng Mm for p-
Operator /5ystem lnte-

fesw tional capab,ility o,r performance le,vels.ofation are the lowest
gration Criterion g, , g ,g gg, ,,gp , g g ,,,,

''" C'0"' conditiin for operatkm of a ruaclear reactor is em met, the licensee' ' ' " shall stuel down the reactor or follow any remedian acion permitted by
the teclaiical specification taitil the condition can be met.

Cr R-IC-3 Inst tenentation asul Paragraph 50.% "Tedadcal Specificatkms," page 126. 19(.g 60

"I' '''E " (1) Serveillance re9 rements. Suveillance reqmreinents are requise-d" ' ' " " '*'g* "g ments relating to test, cahtwation, or inspectkm to assure that the
, necessary gaality of systems arul comsnments is snaenlained, that

f a(ility operation will be within the safety limits, and that the limiting
comfitions of operation will be met.

Cl R-IC-4 Instrinnentatum and Paragraph 50.%a "fectancal $gecifications on Elitients from Niulcar 1978 17

Control Criterion Power Reactors," page 127.
*'" "C' "' It is expected that in using this operatinsul flexitality urwies imumsal

opesating comtithms, tte licenwe will cuert his test ef forts to keep
levels of radia.orlive endtesial in ellhents as low as gwartirable.

_
_ _ . . _ _ . _ _

NOT ES:(t) 1967 os anose secent.
(2)18 checked. see list of setesences attached.
(3)It checked. see list et notas attached

._ __ _ _ _ _ _ _ _ _ _ _ _ _
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llUMAN ENGINEERING AND RELATED CRITERIA AND GUIDES

nese ence: _10 Code of federal ksdittenJe my Lur9

Type of Cdteelm ra. nest scnown other Notes
Nuenber or Guide Language of Csiterion or Guide p,ggi,,,,,, p ,, g g, g,,,,,,,, gy, g3g

CF R-IC-5 Instrianentatkun and Paragraph 50.44 " Standards for Combustible Gas Control System ha 1979
Control Criterion Light Water Cooled Pomer iteactors," page 330.

(b) Eacle teiling or pessimited light-water marlear swwer reactor
| fueled with omkle pellets within cylmdrical zirraloy claddmg shall be

provided with the capability for (llmeastning the hydrogen concen-i

tration in the contaiswnent. (2) ansuring a mlued atmosphere in the
containment, aruj (3) controlling crwr.bustible gas concentrations bi the
contairunent following a postulated iOCA.

O f R-lC-6 Inserinnentation and Paragrapti 50.54 "Conditims of Licenses," page 115. 1%7 39
" ' ' O I''' I"

(j) Apparatus and enettianisms other than controls, the operation of *

g',,'", whicle may affect the reactivity or power level of a reactor slull be
'" "*

Policy, Plarming aemi spanignalated only wetti the kemwledge armi consent of an operator or
Marugement Criterion senew ogmasw hcenW gnwsuant to Part U of tW cMpter penent at

the conteals.

CFR-IC-7 Instrianentation and Appendia A. " General iksign Criteria for Nmicar ' Power 11 ants," 1967 61
Control Criter km II. Protection by Multiple Fission Product liarriers, page 311.

''" '"''#''' Criter hui lo - fleactor design. The reactor core and associated' ' "
conlant, control, and potection systems shall be designed with appro-
plate margin to assure slut specified acceptable fuel design limits are
not exceeded dising any caruhtion of termal operation, wwludog the
elfects of aedicipated operational occiarrences. .

CF R-IC. 8 lustrinnentation ami Appendia A " General Design Criteria for Nuclear Power Plants " 1967 al
Control crater kun II. Protection by Multiple fisskni Prothace flarriers page 151.

M''I". Procedure Criterion 12 - Suppressumi of scar tor pnwer oscillatiuns. The reactor'*"""
core and assorlated coolant, rimitrol, aimi potective systems slull be
designed to awure flut gwwer ost ill.ations widt h can result in cormhtsons
es(cedang specified acceptable fuel design tunits are sme pusuble or ran
le reliably asmj readily deter ted and suggweel.

6

- -

NOTES:(t) IMF os mose recent.
(2)le checked. see Hst of references attached.
(3)If checked, see Hst of notes attached.

_ . . _ _ _ . . _ _ _ _ _ _ _ _ _ . . _
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HUMAN ENGINEERING AND RELATED CRITERIA AND GUIDES

Reference: .10 Lode si frdcral Regulumaa h ary 1,.1929

-
*

Eastiest Known Other Notes
Type i Criterio" 1enquage of Csiteston as Guide Putaalcallon Date (1J fielesence (21 (18Nuniber or Guide

CF R-IC-9 kntramnentatsm arid Arcerklin A, ''Gerwral Eksign Critesia for Nuclear Power Plants," 1967 61
Control Crites hn II. Protectson by Huttiple f~ inion Proem t Ibarriers, page 151.-

Criterim il - Instramnentate wi arid cavitrol. Instresi cntat6an stull be
provied to stumiitor varlables arul systerns over thess antaripated ranges
for norrnal operation, for ansk spared operatkmial occurrem es, and for
ac cident conditions as appropsiate to assure a&gute safety, inwiuding
those variables and systems tthis can af fect the fisseori pos ess, the
integrity of the reactor rose, the reactor coolant pressure buisulary,
and tie cmtaissnent and its associated systeins. Appropriate controls
shall be provsded to maintam these variables and systems within
peseribed operating ranges.

CI' R -IC- 10 histrasnentation and Agyerwfia A '' General Desigri Criteria for Nurtear Power Plants," 1967 61

Contrel Criterion 11. Protection by Multiple fission Proesct Nrriers, page 35).
Criterkwi 15 - Reactor coolant system design. The reactor coolant
system asul associated auxiliary, control, and protectkwa systeens siull
be designed with sulikient rnargin to assure that the design coexistians
of time reactor roolant pessure laws Cary are not exceeded eming any
cmdition of ruwmal operation, incl.adeng anticipated ogw ratkwial occur-
rences.

CI'R-IC-Il lentrimi.enta.mai ant Appervlix A '' General Design Csiteria for Nin lear 1%er Plants," 1967 'l
,

Control Criterion 18. Protectim by Multiple fission Prnos t Nrriers, page IM.
Control Ro un Environ- Critersosi 19 - Control roosn. A control roiwn slull be provided Irone 1
'"'"' #' " |wini< h actions casi he taken to operate the mw lear power smit safely

' C "'
unwler normal conditims and to maintain it he a sale rqwfitiosi is=ler

'' I ** " "'E 5 '#" "I "" ** "I*at w System Inte- radiation psotec te.""'stuli te provided to pesmit arr en arwt errupanw yon 1gration Critereori
I d '* ' *" ' ' " ' " " " * *#C C * "''P''''""*I * * IOperatar %gtort Egup. ing rachatn"a eng=,sures in mm of 5 rent wMe tmuty, tw its egnvalms |ment Criterim to any par t of ele inwiy, for the dwati<wn of the accilent. !

Egalgenent at appropriate locations outside the control rouen shall be
provided (1) with a elesign rapatnlity for posppt last shise4>wn of the
reactor, iewhsdeng swi essary instrienentation armi controls to snaustam
the esiit en a safe romfition 4 ming hot slestdown, arut (2) with a potential
r apability for subsergisent cold sinstaiwn of sta seas tor tinough the er e
of suitable penceanes. .

I
_ _ _ _ _

---

NOIES' (t) 1967 or moss secent.
(2)lf checked. see ilst of soferences attached. i

'

(3) sf checked. see last of sootes attas.hed
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E*,tgest g(nown Othee Notes
Type of Cetteelon t onguage of Critesion as Guide Put,86 cation Date (11 Relesence (78 (31Numbe' os Guide

CFR-IC-12 Instrianentation and Appenda m A, " General Design Criteria for Nuclear Power Pl.uits," 1967 61
Control Criterion Ill. Psotection and Reactivity Contsol Systems, page 315.

Csiterion 24 ~ Separation of protectkm, asui control systems. The
protection system shall be separatest from control sysanvas to the estesit
that f ailure of any single control system cosi.ponent or chamel, or
f aihwe os removal from service of any single potection system
comgenent or cliamel which is comnus to the contial and protection
systems leaves intact a system satisfying regairements of the po-
tection system. Interconnectim of alie protection and control systems
shall be limited so as to assure that safety is rust significantly impaired.

CI R-lC.8 ) Instramnentation aruf Agpendas A, '' General Ibign Criteria for Nim lear Powes Plants,* 1979
'Control Criterion IV. Iluid Systeins, page 1%.

Csiterson 14 - Resieul heat sernoval. A systeen to semove sesadual
heat slull be provided. The system safety function shall be to transfer
lassion product decay feat and oiler resi4aal heat iront ti e reactor
sose at a rate sem b tlut specif acd acceptable fuel design liniits and the
design runditions of the reactor coolant pressere tx=mmtary are set
exceeded.

Suitable redimmiatory in coenpossents and featswes, and suit.ble intercon-
rations, leak detection, and isolation capabilities shall be provided to
assime Itut for onsite electsic power systern operation (asstening olisite
[x>wer is not available) and for clisite electric power systesn operation
lass.mning censite power is not available) the system salety f amiction can
be accomplidied, assinning a single f ailure.

I-

NOIES:(1) 1967 av suose secent.
(71It checked. see last of selerances attached.
(3) si checked. See Itst of notes attached
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NotesOthee- - -

___

_ _ _ _ ~ Easleest known teeence (2) (3)_ _ - _ _ _
_

blication Date (l; Re
-

Pu --

tar.;, sge of Csiterion or Guide -

"
,, c , '

_

61Number 1961Nuclear Power Plants,"
A "Geretal liesign Crateria forAppendia

IV. Fuel and Radioactivity Control, page 119.CFR lC.It lustrinnentation and
63 - Monitoring fuel and waste stor age.

AgywopriateControl Criter son

systems shall be provided in fuel storage arid radaoactive easte systemsCriterion lt its

arui associated handhng areas (1) to detect corulitions that may resieloss of residisal heat removal capability and excessive radiatkus levels
and (2) to initiate appropriate safety acthms.

61
1%nts," 1%1

A. " General Desigri Criteria fur' Nucl/ar Power
ApperufiaIV. l'uel and Radioactivity Control, page 159.CFR-IC 15 Instrtunentation arnt Means shall beControl Criterion 64 - Monitoring radmactivity releases.
provided for monitoreng the reactor cuntairunent atmosphere, spacesCriterion

ar ckfent

containing rumponents for recirculation of loss-ol.cnolantfluids, ellhsent ihsclur ge paths, and the plant environs for ra hoectivityii d
may be released from ruarrnal operations, inchuling ant c pate

opes atkonal occurrenres, and f rom postulated accklents.
that

62
1970

Apperwfin it. "Q=aality Assurance Criteria for Hoticar Powes Plants and
Instrtsnentation and fuel Reprocesung Plants," page 162.CFR-IC 16

XIV. INSPECTION TEST AND OPER ATING STAf tJ5Contros Criterion the use ofIAcasures MilYeit3Elidif to Eate, EyOperator Proccihue

markings sim h as start:ps, tags, labels, touting cards, or othersisitable means, ttic status of inspwtions asw! tests pestormed
U ''' I""

power g.lant or fuel
upon imhvidsal items of the rustlearThese nicasizes shall provide fortie

identificalson of items wfur h have satisf ar.tos ity passe!reprocessmg plant.

requsred inspecthms aext tests, where necessary to prerhefe
inadvertent bypaning of samle impet tiims and tests. Meavnes
shall also te estat,lsshed for sodicating the operating status ofgewer
stres; times, systems, and rewnywents of the suw. leas
plant or f asel repsoressing plant, semle as by taggmg valves acut
swit(hes, to gwevent inadvertent operatinen.

'' A
~

--
~l

I.____~-----____--
,______ __

NOTES:(1)1967 os runes recent.(7)It etwded, see list of retesences attai.hed
(3)Il checked, see afst of notes attachmt
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Eastiest known Other Notes
Type of Criterion Language of Cnteston m GuWe PubHcalle Date (tj Reference (M (4

Numbes or Guide

C F R-lG-1 Instnanenta tumi and Agputin E. "Enier gency Plans for Pa ndar tion and titiluation 1970 0

Conts ol Guide Facihtles," page M6.

C. Means lis determining tie magnitwie of tie release of ra.fsoactive
snaterials, includmg criteria for determining the need for notification
and participation of local and State agencies and the Atomic Diergy
Commission and other Federal agencies, and criteria for determinmg
when protective measures sta,ld be considered within and outs 6de itse
site temidary to protect tealth and safety and prevent damage to
proper 4 y.

NOIES:(t) 1967 or mose secent.
(M ti checked see list of sefesences attached
(3)lt checked, see ilst of notes attached
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Eastlest Known Other Notes
Type of Celterion Language of Csiteelon os Guide Publicallon Date (tj Reterence (7) p)Hum! c' or Guide

CTR -MC-1 lblicy, planning arul Paragraph 50.34 " Contents of Applicaties; Tetimical inforrnatim," 1%8 60

Management Criterion page 321.

(6) A prelimirury plan for the apphcant's organizatim, training of
personnel, and coralira of operations.

C FR-MC-2 Policy,1%nning and Paragraph 50.14 " Contents of Applications; Tecimical int smatim," 1979

Managemee<t Criterion page 323.

(8) A description and plans for 6mplementation of an operator retymtafi-
cation program. The operator regaalificatinn program shall, as a
minimum, sneet the re<parements for those programs contaiset in
Appetulin A of Part $1of this chapter.

C FR-MC- 3 Policy, Plarming and pmagraph 50.34a " Design Objec tives for E<papment to Control 1971 31

Management Criterim Releases of R adioactive Material in Elfluents - Ntricar Power
- Reactars," page 121. -

(a) An applicatim for a permit to constrict a nuclear power reactor
shallisu lude a dest.:iption of the preluninary design of crympment to be
installed to maintain control over radeoactive snaterials in gaseous and
ligad ef fluents prodired deing norinal reartar operatims, incitshng
espected operational occtwrences.

CFR-MC.4 Policy, planning asul Paragraph 30.34a " Design Objec tives for E<pupmesit to Control 1978 57

Management Crsterion Releases of It adioactive Material in Elfluents - Ntricar power
Reactors," page )?4.

(c) Each applicatim tw a hrense to opesate a ruericar power reactor
shall inr.hste (1)a description of alie equipnent armi prorethares f or slie
e ontrol of gaseous and li< pad ef fluents and f or slie maintenaswe amt ie.c
of c9sipnent installeil in r adios tive wa ste s ystems, pustaant to
paragraph (alog s'ais sectim;

__ _ _ _ _ _ _ _ _ _ _ . _ _ _ __ __.

HOII S:(1) 1967 oe moes secent
(2)11 checked, see list of senerences attached
(3)il checheif. see list et notes attached
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Emeltest Known Other !JotesType of Calleeloni
L anguage of Critesion or Guld*Numbe' or Guide .

Pubt6 cation Date (11 Releeence (2) (3)

-

C itt -M C. ) Pohcy, Pfarvinig and Paragraph 50.54 "Conditkats of Lir enses," page 153. 1%7 39

Maeugement Criacrion fj) Agparatus asul ener.lunisens onlier thasi controls, stie opesatemi of
'"'''*"'"I ' which snay allect tie reactivity or power level cd a reactor sMll be

Control Critaitsi ananipalated miy with the lusowledge and consent of an operattu or
*',"g, senem operator ikensed pusuant to Part Si el this ctupter present at" .

, the controls.

C FR -MC-6 6% lacy, Plassiing and l'aragragde 30.54 "Cawwfitions nf Licemes," page 133. 1967 39

Managernent Criteram (k) An operator or sensor operator Ikerised pusuant to Part Sl ot this
c hapter stall be present at alue controls at all tunes eming the

,
operation of the f acility.

CFR-MC 7 lblicy, Plarwiing and Appendin li," Quality Assurance Criteria lor Nim lear 1%wer Plants and 1970 62

Marugesnent Criteriosi Fuel Reprocessing Plants," page 167.
~

XVI. CORRf'CTIVE ACilON
kleasures sluil be estabhsised to assare slut conditions adverse
to quality, samh as failures, analliasttions, deficiencies, devi-
ations, deleClive gnalerial arvi equipenent, arid ruww'osi|oriti.
anwes are prosnptly identified arvi turrected. In the case ni
significant cos ditims adverse to qinality, the sneasures sMil
assure that the cause of the cwwletiosi is deterrneneJ asul
corrective acti(si taken to preclude repetation. The identili-
cation of stae significant risuhtions adverse to quality, tier
came of the twdition, the currectsve action taken stall he
dictanented as.1 reported to agpropriate Icvels of enaruge.
enent.

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

NOliS:(1) 1967 or more recent.
(2)If checked, see list et refeeences attached
(3)It checkeit, see list et notes attactiord
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10 Code of rederal Regulatkais, Jarmury 1,1979

__

I Pe of Csiteelen Eastiest known Other NotesFNumb'' or Guide langvege of Criteeton os Guide Publication Date (t) Relevence (2) (3)

C FR-IIC- 1 Ilienan rac tue s Test Appends A, " General Design Csiteria for Nim lear Power Plan t s," 1967 61
and Evahntum IV, riuid Systems, page 34.

'"
Critesion 37 -- Testing of emergency cose coohng system. The emer.
ges.cy core coolang system shall be designed to permit appiopriate
perios36c psessure and functkmal testang to assure (t) the structural asaf
leaktight integrity of its comparents, (2) the operabstify and perforen-
ance of the active components of ele system, and (1) tie operability of
the system as a whole and, uruler conditions as close to designi as
practical, tie perforrnance of the full operatmsul sagience that twings
the system into operation, inrhulu.g operation of applicable'purtkms of
the protectum system, the transfer between nosmal ased emergency
power sources, and the operatkun of the associated cooling water
systerd.

CFR-llc-2 thanan factors Test Agyesafia A, "Gescral liesign Criteria for Nuclear Power Plants," 1%7 61
and Evahution IV. rigid Systems, page 3%.

" "
Criteshn 40 - Testing of croitamment feat removal system. The
containment heat removal system shall be designed to iermit appropri.
ate period pressure and functhmal testing to assure (1) the structural
and leaktight integrity of its cuenponents, (2) the operabelity and
per formance of the active s omponents of the systern, and (3) the
operability of the systein as a whole, anul needer conditions as close to
the design as practical the performance of the fusi operation seqicnce
that twings sie system into operation, including operatkm ol applicable
portions of the protection system, the transfer between normal and
emergency gewer sueerces, and the ogerathm of tie associated <noling
water system.

NOIES;(t) 8967 os mose recent.
(2)18 chectied. see list of solesences attached.
Q)If checked see tlst of notes attached.
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-

Type of Csiterlon Eastlest Known Othes Notes
Numbes or Guide t onguage ol Csiteslosi os Guide Pulatication Dale (s) Refesence (2) (3)

CI R-Isc-3 Iluman Factoss Test Agycrwiin A, "C,eneral Design Criteria for Nut lear Power Plants " 1967 61
and Evahaation IV. Fluid Systems, page 357
''I''''"

Critesion 43 - Jesting of containanent atmosgJere cleaneg> systems.
Ite contaisunent atmospliere cleanup systems shall be designed to

" " ' ' " " " ' " ' ' ' ' ' ' " * ' ' " ' ' ' " ' ' " ' " * " " ' ' ' " * ' ' " " ' ' ' ' ' ' ' " ' ' " ' " " ' "!"l) tlie structural and leaktight integrity el its cosnpunents, (2) the
operalnlity asyf perlostnasere of time active cornposents of flee systerns
such as f ans, filters, dampers, pumps, and valves, asul (3) the operability
of the systems as a whcie and, truier conditions as clnse to design as
practical, et.e perfosmasre of the full operational sequence anas brings
sie systerns into operation, including operation of applicable por tions of
the protection system, the transfer between normal arui ernergency
power sources, and the ogerat6an of associated systems.

-

.

.

notes:(t) 1967 or muse secent.
__

(7)If checked, see list of safesences attached
(3)Il chectied, see list of notes attached
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Eastiest 1(nown Other Notes
IyP' of f** ion

Humber , , Publication Date (t) Relevence (7) (3)

C F R-CC-l Control ltoorn faiviron- Appermlin A %eneral Design Criteria for Ninics Power Plants," 196; 61

enent Crtierion 11. Protecticei by Multiple fission Prossr a liarrier5, page 1%.
''Y '* Criterkan i9 - Controf room. AcuntrolroornslullbeprovidedIrosn which

' ' ' " actions ran te taken to operate the siuclear power unit safely amplerinstrinnentation and .

,,

c ndations, inwludwig loss-of coolant accident s. Ade9ute radiation* 5. t quip-
I" * ''' ' '"" N'* U P'*'. to pennit xcess and occupancy of theenent Criterion "" ' " " " '' ' ## F" * Etyrator/Systessi Inte- radiation oposures in ucess of 5 vent whole tedy, or its e9sivalent togration Criteriori any part of the txwfy, for the daratkva of ttee accident.

E9sipenent at appropriate locations outside the control room shall be
provided (1) with a design capabijity for prompt hot shutdown of the
reactor, ienhaling necessary instrimnentation and ctwierols to maintain
the esiit in a safe condition aning im>t sinstdown, and (2) with a potential
rap.ebility for subsc9sent coIJ sessidown of the seactor etwoogh stve use
of suitable prorcenes.

. _

NOTES:(1) 8967 or more secent
(211f checlied, see list of relevences attached j

(3)Il checked, see list of notes alt.ichent

_ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _
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fieference: 10 Code of fplcral llegulatims,JpuurL|, IN2.___
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Eastlest Known Other Notes
I Pe of IerioreF

Numbes ,, ,

Puta:catiore Date (t) fleterence (7) (3)

Cr R-PC-l Operator Procedine Paragragde 50.% "Infisiiral Specifications," guge 325. 1963 60
"

(ii)(A) Liensting safety systein settuigs for seinicar reactors are settings
' , ' , " ' "

for automatic protective devices related to those variables having
sign cant safety imirtims. Hiere a hsni ig safety systeni set @g isInstrinnentatkm and

Control Criter ke '3".if s for a variatele on ubkti a safety tienit has been placed, tie
setting shall tw so thosen that automatic protective action wdl correct
the atwoormal situation before a safety lunit is eurceded. If daring
operaticut, the autoniatic safety system does not fisiction as reqisited,
the licensee shall take aggwogwiate action, which may irulinde shutting
dmn the reactor.

C FR-PC-2 Operator Proccane Paragraph 50.M "Tecteical 5pecificatims," page 326. 1963 60

* "E C"" " ' I*' *P''' '" E '* "''I" *P"'at / ystem Inte. * ' * " " ' ' ' * * * ' I* *8'""d' #*P'D 'I " M " '** * I'''I' *I
equ gwnent requ red for safe operation of the facility. "When a tunitinggration Criterion

Instrumentatim aral+

C''0 U"" I ' "I"* 'I" "I * "'d''' '''d"
I5 ""' **''per mit ted by

the hcen eControl Criterion shall shut down the reactor or follow any remedial action
the salmiical specificatim initil the corulition can be snet.

C FR-PC- 3 Operator Procedure Paragraph 50.% "Tnisiacal Specifications," page 326. 1968 60
UI' "

O) Surveillance requirements. Surveillance requirements are rc< pure-Instrianentatim aruf
enents relating to te,st, cahtwation, or inspecakwa to assene that theControl Criterion

, , ,,, g ,,,, y , ,,,,;, 4g
facility operatim will be within tie safety limits, aruf that the limitung
corulitions of operation will be met.

CFR .PC-4 Operator 140cedine Paragragde 50.%a "fertwiical specifications on rilhients from Nuclear 1978 57
Criterion Power Reactors," g> age 321.

Inst,rinnentatiori aski H h mwW M b em M qcMWW WWW we mmWControl Criterion
a i Wil fin W d% > %

levels of radioactive materlat in ellhaents as low as pr artirable.

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

NOt E S:It) t967 or moes recent
(21il checked, sea list of refesunces altas.hed
(3) te checked. see ilst of notes allached.
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Earliesi Known Other Notes
tangssage of Crilesion or Guide Publicallon Date (1) Reference (2) (3)Number ,, c , ,

CFR PC-5 Operator Proredore Paragrage 30.54 " Conditions of Llrenses," page 115. 1967 59
Criter ke

@ ^W M '#" '# * "d#' * P'# dinstrianentathwi ased
**h enay af fect t
snanipulated only w,he reacshity or power level of a reartar shall beControl Criterion .

ith the krurwiedge and consent of an operator ori*olicy, Pimsiing arwl
MmenW Crituie senior operator licensed pursesant to Part 13 of this chapter present at

the controls.

C FR-PC-6 t hscrator Proreane Apperufia A, T.cneral iksign Criteria for Neu-lear Power Plants," 1967 'I

Criterion 11. Protection by Multiple fission Proesct liareiers, page 111.

'"'[*"#"
' ' Criterion 10 - Reactor design. The reactor core arul associated, ,g ites coolant, control, arul protection systems shall be designed with appo-

piate margin to anure that specified acceptable fuel desigre limits are
not eurceded dwing any rcmdition of norrnal operation, including the
effecis of anticipated operational arcurrerw es.

CI'R-PC-7 4)erator Prorcesse Appefulam A. "Gerieral Design Criteria for IAsclear Power Plants," 1967 61
Criterion 11. Protection by Multiple fission Proesca liarriers, page 151.

" ' ' " " * " ' ' ""
Criterion 12 - Suppression of reactor power oscillations. The reactor" # "
core and assoc 6ated coolmt, control, and protertive systems shall be
designed to assiwe that power oscillations whac'h can residt in corulitions
exceeding specilled acceptable fuel design lisaits are not possible nr can
be reliably asul readdy detected and suppressed.

L:IR-PC-8 4erator Pror edue Apperdia A T.cretal liesign Criteria for Nim lear Power Plants," 1967 61
Criteriori 11. Prelecthin by Multiple finion Product Ituriers, page 154.

nstf unentation and Cri.terion 19 - Control room. A control room shall be provide.1 fromControl Criterim 4uhdemWhwpmhduprWWh
,ontrol Huom,Envirm- g g . gg,
" ' ' " ' ' I ' #"" accident t orufitions, including hiss-of-coolmit accidents. Aderpaateip rator Support Erydp-
ment Criterion radiation grotection shall be provided to permit access arvi orrupaeu y

,, g , g giperator/Systern Inte-
grat Criterion ing radiation exposines in excess of 5 rem wlwale txuty, or its c<pdvalent

,, gg, g ,g gggg

Erysipment at approgriate locations outside slee control ronwn shall te
provided (1) with a design capability for proenpa hot sinstdown of the
reactor, intimimg secressary instrianentatinen ard runtrois to mamtain
tic esiis in a safe corylition daring lu>t slastemn, and (2) with a potential
capability for subseipsent rold slustdown of ele rearfor through ele uw
of. suitable pturedsres. _ _ _ . . __ _- ---_ --

- - - -

NOf f S:(t) 1967 or more recent.
(2) ff checked. seo lht of rehnences attacheJ
(3918 checked. see list of notes attached

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___________ . _ .
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Eastiest known OtNe Notes
Type of Celtesion t.enguage of Calterion os Guide Publication Dale (11 Reference (7) (3)Numbes e, Guide

C F R -l'C-9 Operator l'aured are Appendix B, " Quality Assurasee Criteria for Newlear Power Plants and 1970 62
Criteriori f~uel lieprocessing I'lants," page M2.

Instrianentation anil XIV.IN51'ECTION, TEST AND Ol'ER ATING STATtJS
Conteol Criterion g-g gg - g g

markings seu h as stamps, tags, labels, routing cards, or other
suitatale means, tie status of inspections and tests performed
upon irutividual items of the surlear power plant or fuel
reprocessing plant. Tliese measures stull provide for slie
identification of items shich tuve satisf actorily passed requir-
ed inspections and tests, where necessary to preclimie in-
advertent bypassing of such impections and tests. Measures
stull also be establistied for indicating the operating status of
structures, systems, and compreents of the nuclear power
plant or fuct reprocessing plant, such as by tagging valves and
swit< hes, to prevent irudver tent operation.

i

_ __ _ _ _ _ __.___._ _ _. - - _ - - - - -

NOf ES:(1) 1967 os moes secent.
(7)lt checked, sco list of sole ances attached
(3)18 checked, see ilst of not s attached
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llUMAtJ EtJGif1EEllitJG AtJD l'lELATED CillTElllA AtJD GUIDES

Reference: 10 Code of federal Regulatims, January 1,1979

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

* * ' " ' ' ' " Easliest Known Othee Notes
Number or Guide 1 anguage of Celler6on or Guide ,,ublication Me W Reform A m

CTR-EC-1 Operator Sigm a E9up. Apperutin A '' General Design Criteria for Nus icar Power Plants," 1967 61
enent Craterion it. Protection by Midtiple l'ission Proence fiarriers, page IM.

' "
Csiteri n 19 - Contr i roorn. A c narol roosn shall be provided frmnCrite

instrianentation and wiin actions can k taken to agerate tle nWear power unit safely
um r normal c nditions aruf to suaintain it in a safe canditim asider

,

Control Criterion
accident (Meians, inclwlang loss-of-cMans acridents. Ade9 sateOperator /Systein Inte-

gration Critesim ramatim protectim steall be gwovWd to gerrnis access amt occupancy
Control Homu Environ- vi the co . trol roorn inuter accident coeu14tims without personnel receiv-

ing radiat' n esposures in excess of 1 rern wlmde bmfy, w its egaivalentuenent Criterion
to any part of the fxxty, for the duration of the accident.

E9upenent at appropriate locations outside the control room shall be
provided (1) with a design capability for prompt hot shutdown of the
reactor, incluiting necessary instrinnentation arwl cetrols to maintain
the unit in a safe condition duing hot slustdown, and (2) with a potential
capability for subsequent rold stualdown of the reactor t!eough the use
of suitable procedines.

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

NOIES:(el t967 or more recent.
- - - ---

(2)lf checked, see IIst of reicsences attached.
D)18 checked. see list of notes sitached

. - _ _ _ . . _ _ _ _ _ _ _ _ _ _
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Reference: 10 Code of reilnal Regulatims, ham _ry I.1979

-

Eastlest Known Other Notes
Type of Cdtesion anguageo sua nm u e PuucaHe Date W Retmace A @Numbe' or Guide

CFR 4)C-1 Operator / System hue- Par.sgragd 50.16 " Tee lmical Specifications," page 121. 1963 60

gratices Criterion (ii)(Al Limiti.ng safety systern settings for mulcar reartors are settingslastrinnentatkm and g ,, du &w'm Maud w h mih BW
Cor trol Criterion

si if a sa f WW a limin e s m smi h""*"*Dyg',"" sperilled for a variat,le on which a safety liinit has been placed, afie
, setting shall be so e hosen that automatic protective action will correct

the atmormal situation tefose a safety lunit is exceeded. If ausng
operation, the automatic safety systeen does nut f tmaction as rerpeired,
the licensee shall take apssawiate aceito, whi< h snay imlinic shutting
th>wn the reactor.

CFR-OC-2 Operator / System Inte. Paragragdi 50.16 "Te nnical specifications," page 326. 19,3 60

E''N" ''U"I" (2) Lhniting condi ions for operation. Limiting conditions for oper.
Instrianentatkm ami ation are the low st timelkwul capability or performance levels of

Control Criterion equipenent requirr J for safe operatkm of the facility. When a liiniting
* '#"' condition for operatim of a nuclear reactor is not enet, tie licensee, ; shall slast down the reactor or follow any remedial action permitted by

the tet hnical specification amtil the core htitm can be onet.

CI R-OC-3 Opera tor / System lnte- Appendia A " General Design Criteria for tJuclear Power Plants," 1967 60

gration Criterion II. Protection by Multiple fission Product 11arriers, page 154.
@ '''" "'O"' Criterime 19 - Control romn. A control roosn shall be providcal from

'*
whk.h actions can be. taken to operate the ruericar power unit salclyInstrianentathmi arul g, j ;, MM i in H W a ufe mdh &

Control Criter eon accident conditi.ms, inchating loss-of-coolant accidents. Adc<pu te
rathaHm proterum shan k prawM to pennh access and wcupancy I
of e control rmm ur arrht cauWms wMout permel meh. Im t Cr t a

Control Romn Enveron- ing ta ahm engenes in excess of 1 reen whole Imdy, m hs cipuvaientment Criterkm to any par e of tie txxty, for the snathm of the acckftnt.
Erydpenent at approgwiate locatims outside alw camtrol roosa shall be
provided (1) with a design capability for prompt let shutduwn of the

I reactor, iru hahng necessary insteinnentation arul .ontro.s to snaintain
the mit in a safe r omhtion ering hot slutdown, and (2) with a gmtential

icapability for suinceysent rold shutdown of the reactor tinaugh the use
of suitable proccanes.

NOIES:It) 196F or mose secent.
(?)10 checked see list of soferences attached
D)Il checked. see Ifst of notes attached-

_ _ _ _ _ _ _ _ .
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HUMAN ENGINEEHING AND HELATED CHITEHIA AND GUIDES

Relevence: J).5. NRC Idegulatory_GupleL_
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Earliest Known Other Holes
IYpe of Cetterion Language of Csileelon os Guide Publicatiori Date (ti Retesence (?) (3)

Numbe' or Guide

RG l.68-ilG-1 litanan ractors Test RG l.68 Initial Test Programs for Water-Crmied Niulcar Power 1978
and Evatisation Guide Plants, Revision 2. August 1978, page 4.

Plant operating and emergmcy fam edures stamid, to the entent practi-
[ cal, be developed, tsial-tested, And corrected during the initial test

program pr nor to fuelloading to establish their aderrv.4.y.
i

|
I

RG l.68-ilG-2 thnnan factors Test RG 1.68 Initia! Te. Programs for Water. Cooled Nuclear Power 1978
aint Evaluation Guide Plants, Revision 2, Aegust 1978, page ll.

). Instrinnentatios. and Conts01 Systems
The mwnerxlative appYed ia enstrinnentation asul control systems
varies widely with different plant designs; however, the swimary
functions are similar for all reactors. The prirwipal insections of
instnanentation and control systems are to (1) control the mwmal
operation of the f acility within desigii limits, (2) provide infor-
mation ant alarms in the control room to snonttor tie operation
and status of the f acility and to permit corrective actions to be
taken for of f-normal plant casufisions,(3) establish that the f acility
is operating within design and license limits, (4) permit or sugyort
the correct operatic af engineered safety features, and (5) moni-
tot and record imss tant parameters dining and followlag postu.
lated accidents.

In the design of snaclear power plants, postulated accident assurnp-
tions are of ten cuplicitly or implicitly exrsuled by the design of
control and 5strinnentati<wn systems (e.g., pressiwizer level or
feedwater flow control). In seuh cases, operation of the instrumen- ,

tation and controls over the design operating range should be |
performed, and the ellects of limiting malf twirtions or f ailizes (
should be simulated to demonstrate the adeepsacy of det y amt I

installation ami the validity of accident analysis asstanptions.
i

Tests should he reswjucted,yas appropriate, to verif y redimulam y i

ami elec tr ical muleperulent e.

NOIES:It) 1967 os mose secent
82) 60 chacked. see list of references attached
(3)It checked, see ilst of notes attached

_ _ _ _ _ _ _ . _ _ . . _ _ _ _ _ _ _ _
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IlUMAtl ENGirlEEHlfJG AND flELATED CilllEft|A AND GUIDES

steterence: 11.5. NRC Regulatur y Cupleg
_ _ _ _ _ _ _ _e

'I " EasHest known Other Noles
Number o Guld Language of Cmerion or Guide Publication Date (t) Reference (?! (3)

R G l.68-ilG- 3 flutnan l' actors Test RG l.68 Initial Test Ps ograms for Water-Cooled Nuclear Power l978and Evahution Guide Plants, Revision 2, August 1978, guge 12.
k. Radiation Protection Systems

Appropriate tests shoulThe corwiucted to denuwistrate the proper
operation of the following types of systeens and components used to
mons tor or measure radiation levels, to provide for personnel
protection,or to control or limit the release of radioactivity:

R G l.68-ItG-4 tlinnan ractors Test RG 1.68 Initial Test Programs for Water-Cooled Nuricar Power l978and Evalu.stion Guide Plants, Revision 2. August 1978, guge 12.
1. Radioactive Waste llandlingand Storage Systems

Xpprogwiate tests should be conducted to demonstrate the func-
tional operability and design flow rates of systems and comgxwents
used to process, store, and release or control the release of
radioactive liquid, gaseous, and solid wastes. Testing should
dernonstrate, to the extent practical, that the pumps, tanks,
controls, valves, and other equipment, includmg autoenatic sola-
tion and protective features and instrumentation and alarms, will
operate .md function in accordance with design.

R G l.68-IIG-1 lhanan Factors Test RG 1.68 initial Test Programs for Wattr-Cooted Nur tear Power l978and Evaluation Gunte Plants, Revisi.wi 2, August 1978, page 14.

The control rod or poise removal sequence should be accomplid.ed
using detailed procedures approved by persomel or grcups designated by
the hcensee. For reactrws tlut will achieve initial criticality by boron
ddulion, control rods should be withdrawn before dilution begins. The
control rod insertuwi imits delined in the teclusical specilications
should be observert auf complied with.

It G l .68-IIG-6 hur m f'attors Test RG 1.68 Initial Test Programs for Water-Cooted Nm icar Power l978and Evaluation Guide Plants. Revhion 2 August 1978, page 11.
d. Iktermirution that adequate overlap of smarce- aski intermediate-
range neutron instrunnentation exhts and verificatioss that proper
ogwrations of associated protective functions ami alarms provnte for
plant protectN in the low rower range (af not previously performed).

l
NOf f S:(t) 1967 or muse recent.

.-

(2)1t checked, see list of references attached
(3t il checked, see list of notes attachud.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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llUMAN ENGif1EEnlf1G AND flELATED CillIEHIA AND GUIDES

Reference: t).5. NRQEcgyl lory Gubk1A

EseHest known Other Notes
Type of Criteston t onguage of Csiteelon or Guid* Publication Dale (O Relevence (?l (3)

|
Numb'' or Guide

|

R G l.11-IfG. I etuman Factors Test HG 1.55 Apphration of the Single-Failize Criterion to Nuclear Power 1973
and Evaluation Guiefe Plant Protertion Systerns, lism 1971, page 1.

"the detectability of a single f ailure is predicated ca the assusnplion
that the test results in the presence of a failure are dif ferent from the
residts that woadd be obtained if no f ailure is present. Iluss, inconclu-
sive testing procedures such as " continuity checks' of relay circuit costs
in lieu of relay opesa.tions sfiould not be considered as adequate bases so
classify as detectable all potential falhwes which condd negate the
functional capability of the tested device."

R G l.79-flG-1 llinnan factors Test RG l.70 5tandard Format and Cuntent of Safety Analysis Heports for 1972 M
and Evaluation Guide Nuclear Power Plants, LWR Edition, Revishe ). November 1978,

Policy, Planning and page 9-19.
'"* E'"# " 9.5.2.1 Inspection and Testina Reesirements. The inspection and

' ' ' ' testing reepsirements for the commistication systeens shoidd be pro-
v eded.

|
.

i

|

|

|

'

_ ._
_ - _ _ - - - j

|NOTES: (1) 1961 or more recent.
|(7118 checked. see list of refovences attached

(3818 checked, see itst of notes attached.
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Re feeence: 18.5. NRC Regulator y Guides*
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. _ _ _ . _ . _ _ _ _
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_

_ - _ . _ _
_ _ _ _

- - - - - -

Eastlest Knowe, Other Notes
Type of Celtesion tonguage of Criterioner Guide Publication Date (t) Refesence (2) (3)

Number or Guide

R G l. I lt-OC-l Operator / System Inte- RG 1.114 Gusdan e on iking Operator at the Cmtrols of a Nuclear 1976

gration Guide Power Plant, Revision 1. November 1976, page 1.

1. The operator at the controts el a rulcar power plant sin >uld hav
an urwabstris:ted view of and act.ess to time operational control panels,g
6nclisting instrinnentatim displays ami alarms, in ords to be able to
initiate prompt corrective actim, when recessary, on reteipt of any
indication (anstrtanent movernent u alarm)of a (. hanging cormiition.

R Gl.114-OG-2 Oper ator / Systems RG l.114 Guidance on Being Operator at ste Contsois of a Nim lear 1976

Integratim Ginde Power Plant, Revision I, November 1976 page I.

This is iat iliated by control room design and layout in whu h all controis,.

instatanentatim dnplays, armi alarms required fie ele safe operation,
shutdown, and cooldown of the imiit are readdy available to tie operator

_
in sie control roorn. _

RGl 97-OG-l Operator /5ystern tnt 2 RG l.97 Instrinrientation for Light-Water-Cocied Nim:Icar Power 1975 64

gration Gidde Plants to Assess Plant Coralitions thring armi Following an Arcident,
Revision 1 August 1977, page 1.
At the start of an arcadent, the operator rarwmit always determine
immediately what accident has occurred or is occurring and tlierefore
camot always determine the appropriate response. For this seascc, the
reactor trip and rertain safety actions (e.g., emergency core cooling d

actuation, containment isolatim or depresunizat6m) are designed to be
per f ormed autonsatically during tie initial stages of an acrident-

Instrinnentatim is also provided to 6 sficate inf<wmation ahnut plant
parameters required to esuble the operation of snanually initiated
safety-related systems and otler approgwiate operator actims.

R G l.62-OG- 1 Operator /Systern Inte. RG 1.62 Marnul Initiatim of Proteclive Actims, Ortoter 1971, page 1973

grataon Guide 1.

Instrimnentatim .wid L s Mk iM M Me W hpnw
b_ "'' I b*# action (e.g., reactor trip, rnntainment isolation) at lie system level,

regardless of whether means are also provided to initiate the protective
action at tic (twnponent av ch.unnel level (e.g., individual e ontrol rod,
irulivirksal isolatim valve).

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

NOIE S: til 8967 or mose recent.
(2)lf checked, see list of references attached
(3)11 checked, see list of notes attacli, d

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ __ ___________ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Type ol Celterion Earliest known Other Notes
lenguage of Criterion or Guide Publication Date (I) Heterence (2) (3)Numbe' os Guide

R G l.62-OG-2 3perator/5ystens inte- RG l.62 Manaal Initiation of liotective Actions, October 197 3, luge 1973

gratim Gande 1.

Instrtunentation arul 2. Manual 6nitiatim of a protective actim at sie system level slould
Control Lunte f orni all i nW h autoned initiatim se n startig

annitiary or sigyes ting systems, sending signals to appropriate valve-
actuating mectwnisms to assure correct valve position, and providag
the required actim-seqicncing funrtiorn and interlocl<s.

N G l .62-OG- 3 Operator /5ystem Inte- R G l.62 Marmal laitiatim of Protective Actims, Oc totwr 1973, page 1973

gratim Gende 2.
I" ' '","]' * '

''
3. Manual initiatim of protec tive actiuns shoidd depend on the oper-

c, ation of a minimisu of equipmen..

H G 1.62-OG-4 Opera tor /Systeen inte. RG l.62 Manual Initiat6on of _l'totective Actims, October 1973, page 1973

gratian Guide 2.

6. Manual initiation of protective actam at tie system level stundd be
so designed ttwit once initiated, it will go to cornpletumi as required in
Section 4.16 of ILf:0 Std 279-1971.

R G l .47-OG- 1 Operator / System Inte- RG l.07 flypassed aruf Innperatde Status indication for Nim icar Power 1971

gration Guide Plant Saf et y Systems, May 197 3, page 2.
'" IbPass isxiscation stould aid alie operator in ter ognizing tie effects ong g , se

plant saf ety of seemingly inwelated or insignificant events. Iteref or e,
the irulicatam of bypass conditions shoidd be at the system level,
elether ur not et is also at tic ctunponent or charmel level.

R G l.47-OG-2 Operator / System Inte- RG l.47 liypassed and inoperable Status Irwlicatim for Nuclear Power |973
geation Gunte Plant Safety Systems May 1971, page 2.

Instrunnentation and in a given plant design it sviay be test to group the bypass isuficators
Control Guade ords to sk saf ety spnis' *perh m a msnm Malc

power supgdy; for example, Inrating the bypass indicators far all
enginected safety feature systems that are assigned to one stasulby
power so*uce near ele bypass huticator for stunt sourre.1here are other-
groupings whi< h condd t=e acceptable. In any design, it may be
necess.w y to include an aamhble, as well as visual, alaans to attrac t tle
operator's attentvan steen the status of the saf ety system ch.inges.

_ _ _ . - - _ _ _ _
- - __ _ _ _ _ _ _ _ _ _ - _ - _

NOl[S:(t) 1967 os more recent.
(2)Il ehethed. see list of references atlached
(3)lf checked, see last of notes ellached

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Eerfiest Known Othes Note s
ype i Cs(terion Lenguage of Centerion os Guide Public a tion (? ate (1) Relev ence (2) (3)

Number or Guide

R G l.18 4X;-l Oper ator /Systesn inte. RG l.78 Assinnpaions for Evaliutmg tie llatutatality of a Nixlear 1974-

gratim Gmde Power Plant Control Room !) ming A Postulated liaiardous Clemical
Release, haie 1974, page 5.

Each operator sin >uld be taugtet to destinguisti clic sanells of harinsdous
themicals peculiar to ele area. Instris tun shmdd inchale a periodic
refrester course. Practu e drills sisudd be casuhetted to ensa.se slut
persormel can <km tweattiing apparatus wittun Iwo mismates.

R G 1.704X;- l Operator / System inte- RG l.10 5taintard Format and Content of Safety Analysis Reports for 1972 4

gratim Guide Nus lear Power Plants, IS R rdation, Revision 3, Novemter 1978, page
instrumentation and 9-9.
C"'' "I " 9.4.1.1 Design thses. The design tuses for the air treatment systeen

Policy. Plaming and gg g ,g ,g , ,,,,,,g

cenergwy switchgear rmms) emsiered to te para of tie cetrof ascas
s uld be provided. tru lude the design criteria (e.g., smgle f ailure),Ow rI i vir m-

snent Gedde requirements for the marmal or automatic actuatim of system com-
ponents te isolatim dampers, ambient temperature and fuenidity
requirements, criterea f or plant ogerator romf ar t and saf et y, reqinse-
ments for radiatim pentettion and snonitteing of abnormal radiation
levels and oiler air bor ne contamisunts, and environmental design
reqdrements.

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

NOIES: (1) 8967 or move recemt
(2)il checked, see 88st of sefusences attached
(3110 checked, sea list of notes attac twd

_ _ _ _ . . _ _ _ _ _ _ _ _ . _ _ _ _ - _ . _
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HufAAf1 EtJGlf1EEHirJG At1D RFLATED CRITEnlA Ar1D GUIDES

' Reference: U.S. NRC Repdator y Guides
_ _

_

_ _ _ _ _ - _ _ _ _ --

Type of Csilesion Earliest Known Other Notes
Numise' or Guide ianguage f Criterion or Guide Publication Dale (1) fieference (2) (3)

R G l .68.2- EG_ I Operator Support RG l.68.2 Initial Startup Test l'rogram to Denumstrate Reenote Shut- 1977 67
0 sipenent Guide down Capaleitity for Water-Cooled Nwicar Power Plants, Revisios 1,9

hdy 1978, page 2.

b. Comunedcatioris should exist between the control room observers
arul the remote slustdown locations.

14 G l.108-EG- 1 Operator Support RG 1.108 l'eriodic Te' sting of Diesel Generator Units tised as Onsite 1976 68
Etsipenent Guide t;tectric Power Systems at Nuclear Power Plants, Revisior,1, August

instrinnentation and 1977, page 2.
"I' ' " (4) A surveillance system shoedd be provided with remote indication in

the control room as to diesel generator unit status, i.e., under test,
ready-standby, lockout. A means of communication shadd also be
provided between diesel generator unit testing locations and the main
control roosn to ensure that the operators are cognizant of the status of
the unit tuuler test.

R G l.9 5-EG-1 Operator Suppora RG l.95 Protectiori of Nurtear Power Plant Control Room Operators 1971 69
Etsipenent Guide Against an Accidental Chlorine Release, Itevision I, lavniary 1977,

Control Room Environ- page 2.
'"'"' "#

D'' * I'"#'O"'
Adecysate protection of the control room operators against the types of
accidental chlorine release discussed above will be achieved il features"
are included in the plant design to (1) automatically isolate the control
roorn il there is a release. (2)make the control roosn sidiniently leak
tight, and O) provide e<piipment and procedimes for ermuing the use of
tweathing apparalus t>y the control room operators.

R G l .70- E G- 1 operator Sugguwt RG 1.70 5tarulard l'ormat azul Content of safety Analysis Reports for 1972 66
f.gsipment Guide Nuc lear Power Plants, LWR Edition, Revision 3, November 1978,

l'o6 icy, Pfarwung arel page 9-19.
Management Guide

9. 5. 2.2 System Dewr ip t hm. A descriptkm and evahsation of the
communication systems sEld he provhled. Tlie I SAR shaidd provble a
detailed desc.ription arwi drawings.

_ _ - _ - _ . _ _ _ -

NOIES. (1) 1967 or mose secent
(2)If checked, see list of references allached.
13)Il chech ed. sen list of noles attached

_ ___ _ _ _ _ _ _ _ ___ _ ____ _ _ _________________m
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llUMAN ENGINEEftlNG AND REl.ATED CHITEHIA AND GUIDES

Reference: 0.5. NRCite. gyblogy GysJes ____

___ -

Eastlest Knowra Ot'her Notes
Type of Casterion L enguage of Criterion or Guide Putelication Date (11 Reference @ (MNumbe' or Guide

R G l .97.lC-1 Instrwnentation amt RG 1.97 Instrenentation for Light. Water-Cooled Nuclear Power 1973 M
Control Critesimi Plants to Assess Plant Conditions Dising and Following an Acredent,

lievision I, August 1977, page 4.

17. The instrwnentation sinnald be designed to f acilitate the recog-
nition, location, replacement, repair, or advssement of mallunctioning
coenpanents or modules.

14G l'.8 39-IC-l Instrwnentation and RG 1.139 Guidance for Residual lleat Removaf, May 1978, page 3. 1978
Control Criterim a. The design should be such that ttie reactor can be taken troen

norinal operating conditions to cold shutdown using osdy safety-grade
systems that satisiy General Design Criteria 1 tlwough 3.

i

NOTES:(1) 1967 or moes recent. |
(2)l8 checked, see list of references attached. |

(M If checked. See list of notes attached

I

_ _ _ _ _________ _ _ __ _
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HUMAN ENGINEElllNG AND flEL ATED Cfllf EftfA AtlD GUIDES

Retesence: .111tiRC Regulator s fuldei_

Eastiest known Other Notes
|

Type of Celterion Language of Celterion oe Guide Put,tication Date (11 Refasence 9) (3)
I

Numbe' or Guide _

HGl.13-PC-l Operator Proceesre HG l.!! Quality Assurance Program Regairements (Oper a tion), 1977 64

Criterion Revision 2 I~chruary 1978, page 2.

S. The guidelines (mdicated by tie verb "should") el ANSI Nat.7-
1976/ANS-).2 contained in the following sections lave sulficient salety
importance to be treated the same as the requirements (andacated by
the verb "shall") of the standard:

h. Section 5.1.2 -. The guidehnes that describe the content (exctwhng
format) of procedures, except for the guidelines that address (1)a
separate statement of applicability in Section 3.3.2(2).(2) inclusion.

of references in proredures, as applicable, in Sectiori 5.1.2(1), and
(1) hwlusion of quantitative controf guides in Section 5.3.2(6).

1. Section S.1.9 -- The guideline concernmg emergency procedures
regoiring prompt implementation of knmediate operator actions
when regiired to prevent or mitigate the consequenres of a serious
condition.

j. Section 3.3.9.1 -- The gindelines that describe the content
(excluding format) fort the title in Section 3.3.9.l(l); the intfusion
of symptnens to aid in identification in $cction S.).9.l(2)t auto-
matic actions in Section 1.1.9.l(3)t imanediate operator action,
excludmg thuse Fuidelines contained in the evaanples, in $cction
1.1.9.l(4); and subsequent operator actions in Section 1.1.9.l(5).

e I

i-

^t

e .

HOtES:(1) 1967 os moee secent. .

(2)lt checked see list of rolesences attached
O)l4 checked. see alst of notes attached

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ______ _ _ _ _ _ _ _
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IlUMAN ENGINEERING AND RELATED CRITElllA AND GUIDES

stelesence; ti.5. NRC Reg *dator y Gwdes

. . . . _ --

_

Esellest known Ottees Notes
Type of Celterion ianguage of Csiterion as Guide Publication Date (t) Retetence (7) (3)Numbe' os Guide

R Gl.101-lG-1 Instrimnentatkist and RG l.101 Emergency Planning for Nixlear Power Plants, Revis6on I, 1977
Control Guide Marth 1977, page 7.

Policy, Planning and'
l'e particular, action levels (based on readings frone a rumnber of sensors.

'"* E'**"' U, "#
including the pressawe in contaisunent, the response of the ECCS, etc.)
for notification of ofIsite agencies should be described.

R Gl.97-lG-1 Instrumentation and RG l.97 Instrianentation for Light-Water-Cooled Nuclear Power 1971 61 e
* Control Guide Plants to Assess Plant Constitions During armt following an Accident,

Revishm I, August 1977, page 2.

1. For the postulated acridents listed in Clupter 13 of Regulatory
Guide 1.70 (Ref. 2), the applicant shondd perform detailed safety
analyses necessary to determine tie parameters to be rucasized
and the instrinnent ranges responses, accuracies, and length of
tiene required to provide the operator with the information neces-
sary tot

a. Assist in determining the nature of an accident.
b. Determine whether the reactor trip arid, engineered-safety ,

feature systems are fisictioning properly.
c. Determine whether the plant is responding properly to the

safety measures in operation.* *

' d. Determine the potential for tweaching the barriers to radio-
activity release.

e. Dechle on the need to take manual action if an engineered
safety feature malfunctions or the plant is not respornhng
ef fectively to the safety systems in operatkwi, and

f. Allow for early ivulication of necessary action to twotect the
public aruf for an estimate of the magnitude of the impeixting
tlweat.

* NOTE: item (t) was nut inclauled in the December 19711tG 1.97.

|

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

'40lE S: (1) 4967 or enose seceni,

(7)If checked sea list of references ellached
(381t checked, see ilst of notes all.iched

2

i
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HUMAtl EtJGirJEEHitJG AtJD HEl A1ED CillTERIA AtJD GUIDES

Reference: _UltiRC Regulatory Guido -

- -- - --

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

P* ' ' " Earfiest knowei Other Notes
Number Language of Criteelon os Guide Publication Date (tj Refeeence (2) 0)m

R C I .97. lG- 2 instrimnentatim and RG l.97 lustrinnentation for Light-Water-Cooled Nix ldar Power 1971 61
'

Control Gnide Plants to Assess Plant Condations ihming and f ollowing an Accident,
Revision 1, Angmt 1977, page 2.

*
2. The instrimnentation s.ccessary to povHe stic infortnation amted in
regulatory positim i shoidd be specalied along with justification to
show that the instrunnentation is adc<paate to provide the operator with
the necessary inforenation.

H G l.97-lG- 3 Instrinnentation arvi RG 1.97 Instrinnenta tion for t ight.Wa ter-Cooled N,m lear Power 1971 61
Control Guide Plants to Assess Plant Conditions I)ning and following an Accident,

Revision 1 August 1977, page 1.

10. The accident-ruuniforing instrimnentation stadd be specifically
identified on control panels so that the operator can easily das<.ern that
they ase intended for use inuter accident conditions.

R G l .97-lG-4 Instrtunentation and RG l.97 Instrinnentation for Light-Wa ter-Cooled Nur lear Power 1971 61
Control Gu.de Plants to Assess Plant Cormfitions lharing asul following an Accident,

Revision I, August 1977, page 4.

16. Tlie accident-numitoring instrinnentation design simidd sninirnire
the developinent of conditions that woedd cause sneters, arunswiators,
recorders, alarrns, etc., to give anomalous indications confusing to stic
operator.

R G l.62-lG-1 Instrunnentation arul RG 1.62 Alaiusal initiation of l'rotective Artions, October 1971, page 197)Controf Guide 1.

LWrator/Sys, tern inte- 1. Aleans stundd be provided lor snaeusal initiation of ca< h protectiveE "
action (e.g., reactor trip, Contalawnent isolation) at the system level,
regardless of whether encans are also provided to initiate the gwoter tive
artion at the coenponent or r hannel level (e.g., irufividual centrol rod,
indisidual isolation valM )

|

I

- . - - . - - - - - - - . _ - - - - - - - - - - -- - - - - ~ "

f40 t E S:It) 19G7 or anose recent
- - ~ - - - -

(2)l1 checked. see list of referent.os attached
p)11 checked, sea list of notes attached

___ _ _ _ - _ - _ - - - - - _ - - - - _ _ - _ _ _ - _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _
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Reference: ti.5. NRC_Regidatory Guides

~

___. _ - _ .
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Earliest known Other Notes
Type of Csiterion Language of Csiteelon or Guide Publicat6on Date (1; Relevence (2) (3)Numbe' or GWde

R G l.62-lG-2 Instrunentation and RG l.62 Marusal Initiation of Protective Attions, October 1975, page 197)
Control Gewie I.

''"I5Y' ' ' '
E'' ' I"" C'".'''" 2. Masmaal initiatkwn of a protective action at tie system level shoidd

perforra all actions performed by automatic initiation such as starting
ausiliary or supporting systems, sewling signals to appropriate valve-
actuating mechanisrns to assure correct valve position, ami providing
the regaired action-segencing functions and interlocks.

R Gl .62-IG-3 Instrwnentation arwl RG 1.62 Marmaal initiation of Protective Actions, Or toher 1973, 1971
Cmtrol Guide page I.

3. The switches for marissal initiatiori of protective actions at the
system level shoidd te locateJ in the control room and be easily
arressible to the operator so that action can be taken in an expeditious
snanner.

H G 1.62-lG-4 instrumentatim arui RG l.62 Manual Initiation of Protective Actions, Ortoter 1971, page 197)
Control Guide 2.

Operator /Sys, tem Inte- 5. Manual initiatim of protective actions sinndd deperuf on the oper-
E' " ation of a sninimum of equipment.

.

RG l .4 7-lG-1 Instrumentation aiul HG l.47 Bypassed and InoperatJe Status Imhration for Nuclear Power 197)
Control Guide Plant Safety systems, May 1971, page 2.

aperator/ System Inte- Bypass irufication should aid tie operator in accognizing the effects on
E''' " " plant safety of seemingly unrelated or insignificant events. There f or e,

the irufication of tiypass conditions stuwdd be at the system level,
whether or ret it is also at the comgenent or charniel level.

H G l .4 7-lG-2 Instrurnentation ami RG l.47 bypassed and inoperable Status Imlicatim for Nuilear Power 197)
Control Guide Plant Safety Systems, May 1971, page 2.

3 ',' " In a given plant desigri lt may he test to group the bypass ieuticators5 " ' ' '
;

according to the safety systems' dependence on a ronunon etertrec
power supplyt for e xaenple, locating the bypass imlicators for all
enginected safety feature systems that are assigned to one staantby
power snurre tv ar the bypass irwticator for that source. There are ottu r
groupings which could be acceptable, in any design, it may be
recessary to inclimie an ainhble, as weu as visual, alarm to attra(t stie
operator's attention when the status olthe_}alglyJYllfm Llungch -- .-

--

HOf LS:(1) 1967 or nuwe recent
4 (2)11 checked, see ilst el soferences metached

(3)It checked, see IIst of notes attached.

- _ - _ -
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NUMAriENGirlEERING AND HELATED CHITERIA AND GUIDES
|

Reference: .11.iNHC.Regulatar y Guades.

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

[estlest f(nown Other Notes
Language i Celterion or Guide Publication Date (1J Refeeence (21 plNumbe' orGule 1:

-.

R G l.47-IG-3 Instrtunentation and RG 1.47 Bypaned and bioperable Status indications for Nuclear Power 1973
Control Guide Plant safety, May 197 3, page 2.

4. Administrative procedures stuwsid be supplemented by a system that
autoenatically indicates at the system level the bypass or delsberately
liukned inoperability of the protection systein arut the systems actuated
or controlled by the protectson system.

R Gl.4 7-lG-4 Instrwnentation and RG l.47 Bypass-d and Inoperable Status indications for Nixlear Power 1973
Control Guide Plant Salety Systems, May 1973, page 2.

3. Automatic trutication in accordance with C.I. asuf C.2. above should
be provided in the control ruoan for ear.h bypass or deliberately imhaced
inoperable status that ancels all of the following conditions:

a. Renders inoperable any sedundant portion of the protection
system, systems actuated or controlled by the protection systern,
aruf auniliary or supgmaling systems that erusst be operable for the
protection systern armi the systems it actuates to perform sleir
safet y-related limic tionst
b. 11 expected to occiar enore frequently than once per yearl ami
c. Is expected to occur when tte affected systein is ruwmally
required to be operable.

R G l.47-lG-1 Instrumentation and RG 1.47 Dypaswd and inoperable Status indscations for Nurlear iower 1971
Control Guide Plant safety Systems. May 1971, page 1.

4. Marusal capability stuwdd exist in tie control rouse to activate car.h
system-Icvel indicator provided in accordasw e with C.I. ahnve.

RG l.108.lG-1 Instrunwntation amt R G l.108 i eriodic Testing of thesel Generator linits lised as Onsite 1976 68
Cos. trol Guide Electric Power Systems at Nuclear Power Plasits, Revisioni I, A sgirst

Operator Support 1977, page 2.
E'luipment Guide N A i e stem Md be proud Wh mee is&% in

the control room as to dicsci generator unit status, i.e., emmler test,
ready-stamtby, la kout. A encans of cosmmsucation slumid also be
provided between diesel generator imiit testing locations ami the main
control roosn to ens.we that slee operators are cogmrant of the status al
the unit isuler test.

_ _ _ _ . , . - - - - _ . _

NOIES:lll 1967 or enore recent.
(25 tf checked see list of references atlashed.
(31 te checked, see tst of notes attachent

_ _ _ _ _ _ _ _ _ _ _

.

_ _ _ _ _ _ _ _ _ _ _ _ _______ _____
-

__ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _
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Reterence: At ttRc(!rgulawy Guih _________

_

" Easitest knowns Other Notes
P',' Language of Csiterion os Guide Putstication Date (tJ Ratesence m (3)Number oo

RG l.4 5-IG-1 Instrumentation asul RG l.4) Reactor Coolant Pressure Ibsular y teakage Detec tion 1973
Control Guide Systems, May 1971, page 4.

( "'
7. Irwficators arul alarms for each leakage detection system should be
provided in the main control room. Procedures for converting various
indications to a carnrnon leakage equivalent shoidd be available to the
operators. The calibration of the inificators should account for needed
independeret variables.

R G l.119-lG-1 Instrinnentation and RG 1.8 39 Gublance for Residual lleat Renioval, May 1978, page 2. 1978' ' ' * "
l'nder these cirrumstances (safe shutdown earthquake), a plant safe
shutdown Oncluding conidown) within a reasonable time requires
systems designed to safety grade standards and operable from the
contaol rotwn.

|

R G l.119-IG-2 Instrumentation aruf RG 1.139 Candarw e for Residual lleat Removal, May 1978, page 4. 1978
Control Guide a. Isolation of the sur tion side of the RilR system shondd le povided

by at least two power-operated valves in sesies, with valve positiam
indicated in tte control room.* Alarms in the control room sledd be
provided to alert the operator if either valve is open when alie RC5
pressure exceeds tie RilR system design pessame.

RG l.119-lG-1 Instrtunentation armt RG 1.119 Guict.mre for Residual lleat Removal, May 1978, luge 4 1978
U*"I' I N"

Independent diverse potective sneasures should be povided to close
any open valve in tiie event of an increase in the RC5 pressure above
the RilR system design pressure.

!

i,

I

,I

NOt E S:lt) 1967 or more rece
A il checked, see Itst of retcrences attached

131 ft checked. sea list of notes attxhed.

'
1

i

_ _ _ _ _ __ _ _ _ _ _ - _ __ __ __ _ __ __



l_ f I f I I l
_

l l I. l I I C C C C U C --

..

s

NUMAN ENGINEERING AND RELATED CRITERIA AND GUIDES

Relevence: .l.1.5.NRCilegulatory Guides-

-

_

Earliest known Other Notes'"
t enguage of Cettesion or Guide Publication Date (tJ Rete,ence p) (3)Number o, c

R G l.12-1G-1 instrinnentation and f4 G l.12 leistrinnentatlun for Eartlwysakes, Revision i, April 1974, 1974
Control Guide page 1.

Sirse the zero-period acceleration of the rentairunent foamidation
design response spectra representing the Of5E enay not fully describe
the seismic event, it is important to have a trianial response-spectrum
recorder installed at an appropriate location in tie basement of the
plant capable of penviding immediate signals for remote indicating in
the control room if 'any significant portion of the foisw*,ation design
response spectra has been exceeded.

R G l.70-lG-1 anstrumentation azul RG 1.70 Standard l'ormat and Content of Safety Analysis Reporis for 1972 66
Control Gukte Nuclear Power Plants, LWR [dition, Revision 3, November 1978

Policy, Planning and page 4-14.
Management Guide

4.4.6 Instrinnentation Re<psirements
The fisictional terreirements for the instrinnentation to be
employed in monitoring arwl measizing timse thermal-hydraulic
p.wameters important to safety should be discussed. The
requirements los in-core instrumentation to confirm predicted
power density distritmstion and moderator temperative distri-
instions, for example, stuwdd be included. Ektails of the
instrinnentation desigri ami logic sluiuld be dixussed in Chap-
ter 7 of the SAR.

R G l.70-lG- 2 Instrimnentation asul RG l.70 5tasulard Forenat and Content of Safety Arkitysis Iteports for 1978
Control Cuhle Nuclear Power Plants, LWR Edition, Revision 3, November 1978,

Policy, Planning and page 6-39.
Management Guide 6.7.4 Instrumentation Requirements

The systeW instramnentaiIDut controls stundd be described.
The arl quacy of safety.related interkw ks to meet the single-
faihare criterion slundd be demonstrated.

|

I

,

,_ ._ _ _ _ - - . _ _ _

NO:E S:(t) 1967 os more secent.
Q)Il checked, see list of refosences att.whed
(3)Il checned. see list of notes attached
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,
Refesence: .11.LtdRC Regulatory Guides-

_ , . _ _ .

Type of Criferion go glest gnown Othes Notes
Numbe' or Guide Lenguage of CsHeilon or Guide Publication Date (tj Retesence 9) (3)

It G f.70.lG- 3 Instrimnentation and RG 1.70 5taantard Format and Content al Safety Analysis Reports for 1972 M
Control Guide Nuclear Power Plants, LWR tidition, Revision 3 Novernher 1978,

Policy, Planning and page 7- 1.
Management Guide

7.2.1. 8 5ptem lusopio_si. Provide a description of the reactor trip
system to include initiating circuits, logic, bypasses, interlocks,
redimulancy, diversity, and actuated devices. Any supporting systems
sheidd be identified and described. Those parts of any systein not
required for safety should be identified.

ItG 1.70-tG-4 Instrumentation and RG l.70 Standard Iormat and Content of Safety Analysis Reports for 1972 M
Control Guide Nuclear Power Plants. LWR Editim, Revision 3, November 1978

Policy, Piarsiing and page 9.9.
Management Guide

9J.1. 5 hstr tati R d nm W nse instewsdat'm
aTJ controls shoidd be described. The adegacy of safety-related
instrianentation and controls to fulfill their functions shoidd be demon-
strated.

N G l .10-lG- 3 Instrumentation and RG l.70 Standard forenat and Content of %fety Analysis stepiwts for 1972 M
Contret Guide Nuclear Power Plants, LWR Editim, Revision 3, November 1978, page

Policy, Planning and 9-9.
Management Guide

9.4.1. 5 Design Ibses. The design bases for the air treatment systernOperator /Sys, tem Inte- 7,, the control room and other auxiliary rooms (e.g., relay rooms andE'* '" "
emergency switr hgear rooms) unsidered to be part of the control areas' "

n tG shoidd be provided. Include the design criteria (e.g., single f aihne),
requirements for the mamsal or autanatic actuation of system com-
ponents or isolation dampers, ambient temperature and lumnidity
regdrements, criteria for plant operator comfort and safety, regdre-
ments for radiation protectim and monitoring of alsmwmal radiation
levels and othar airixwne rantaminants, and envirorwnental design
requirements.

|

i

|

NOIES:(t) 1967 os neo,e recent.
(2)It checlied, see list of refesences attached.
(3)Il checked. see lisi of notes attached.

|

|
|
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Refeeence: .1ENRCRegalatary retes
__

T Pe Cr erlon Emellest linown Other Notes
Nunaber Language of Cellesion or Guide Publication Date (tJ Relevence 9) (3)

RG l.9 5-CG-1 Control Ronen Environ- RG 1.95 Protection of Nuclear Power Plant Control Roosn Operators 1975 69
ment L Jde Against an Accidental Cadorine Release, Revision I, Jarmury 1977,

Operator Suppora page 2.
E9&nent GuW Adegnate protection of the control room cperators against the types of''" ' "'

accidental ctdorine telease discussed atsve will be acideved il features""
are inclimled in the plant design to (1) automatically isolate ele control
roorn if there is a release,(2) snake the control room sufficiently leak
tight, and (3) provide e9sigwnent and procedures for ensuring the use of
tweatt.ing apparatus by the control room operators.

R G l.78-CG-1 Control Room Environ. RG l.78 Assumptions (or Evahsatu.g the liabitabdity of a Nuclear 1974
ment Guide Power Plant Control Roorn Ihming a Postulated liarardous Chemical

Release, Jinie 1974, page 1.

Ihanan tolerance for hazardous thernecals stundd be considered in sie
design stage of nuclear f acilities.

v

H G l.10-CG-1 Control Room Environ. RG l.10 5tarulard f~ormat azul Content of Safety Analysis Regwsts for 1978
ment Guide Nuclear Pomer Plants, LWR Edition, Revision *, Novernber 1978,

Policy, Planning and page 6 4 5.
anagement GuW

The habitability systems for ele control room sfiould include diiriding,
air purification systems, control of climatic conditions, storage
capacity for food and water, arul Lit (len asui sanitary facilities.
l> tailed descriptions of tiese systems Jwnsid te included in the SAR
together with an evahsatica of tteir perfortuance. Tlie evaluation
sluxild provide assurance that the systems will operate under all
postulated etwulitions to permit the control room operalors to eemain in
the control roorn armi to take appropriate actions as regured by General
Design Criterion 19. %4flicient information siwnstd be provided to
permit an independent evalu.ition of the adc9sacy of the systems.
Information asut evahsations in other sectiosis of the SAR that relate to
the ade9sacy of the habitability systems slumlJ be refereired (see
Sec tions 6.5.1,9.4.I, and 11.X.X, gwwagraph 5).

NOIES:(t)1967 or moes recent
(23 81 checked, see list of references attached
(3)It checked. see list of notes attactwo
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Ea.giese Kno.n Other Notes
Type of critevion tenguage of Csiterionof Guide Publication Date (1) (teterence (21 (3)Number o, cuide

R G l.10-CG-2 control Rooen Envirun- RG 1.10 Standard l'ormat and Cor .cnt of Safety Arulysis Reports 1972 M
ment Guide for Nutlear Power Plants, LWR Ed tion Revision 3, November 1978,

Instrumentation and page 9-9.
*"'' I '"

9.4.1.1 Design Ibses. The design tases for clie air treatment system.hwrator/ System Inte- Etie control room and other auxiliary romns (e.g., relay rocens and
E'''*" " eenergency swirdgear rooms) considered to be pari of the conerol areas

shoidd be provided. Inchde the design criteria (e.g., single f ailure),la ; le
requirements for the masmal or a .tornatic actuation of system com-
ponents or isolation darnpers, ambient temperature and lumnidity
requirements, criteria for plant operator comfort ami safety, require-
rnents for radiation protection amt snunitoring of abnormal radiation
levels and other airborne contaminants, and environmental deign
requirements.

R G l .10-CG- 3 :ontrol Roorn Environ- R G 1.70 Standard I ormat arul Content of Safety Analysis Reporis for 1972 4
ment Guide Nuclear Power Plants, LWR Edition, Revision 3, Novemter 1978,

'olicy, Planning and page 9-19.
Managernent Guide 93,3 ,,

A Mscription of the normal hghting system for the plant
shuidd be provided. A description of ele emergency lighting
systern, includmg design criteria and a f ailure analysis, shoidd
also be provided.

___ _ . _ _ _ _ _ _ .

Not ES:(t) 1967 os mose secent-
(21 ti checked. see list of refesences attached
(31 al checked, see last of notes atlached.
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H Gl.I l4-PG- 1 t her e for hocess e RG 1.114 Guidmwe ai 1%cing Operator at the Controls of a Nuclear 1976Gsense Power Plant, Revision 1. November 1976, page 1.
P 4acy, Planning and

2.*"# E''"*"' b" The operator at the ccentrols shoulJ not normally leave the area
where contumanus attention (urluding visual surveillance of safety.
related annunciatoes asuf instrinnentation) can be given to reactor
operating conditions and where he has access to the reactor controls.
l'or example, the operator slumid not toutinely enter areas behkmf
control panels where plant perforenance carvet be monitored. The
operator at the contrnis stuu dJ not twider any r:ircumstances leave the
surveilimice area defined by regulatory position i for any suniemergency
reason (e.g., to confer mith others or for personal reasons) withnut
obtaining a reaahtied relief operator at the corurols bi the event of an
emergency affecting the safety of operations, the operator at the
a nntrols may niomentarily be absent froen the defined sauveillmice area
in order to verif y the receipt of an armuniciatos' alarm or kiitiate
corrective action, gwovidr J he remains within the confines of the
controf room.

R G l.I l t-PG.2 )perator Procedure RG 1.144 Guidance on Being Operator at the Controls of a Nuclear 1976Guide power Plant, Revision 1, November 1976, page 2.
4. Prior to assanning responsibility for being operator at the controls,
the relief operator should be swoperly twiefed on the plant status, bi
order to ensare that pr per relief occurs, aeninistrative twocedimes
should be written to oescribe what is required. The adsninistrative
gwoi edwe sfumaid inwinde, as a minieman, a definition of proper relief
(e.g., that information is required to be passed on armi avinomiedged
between the twc ogerators).

Holt S (t) 8967 or snovo sr ent.
(2)Il checked. see Itst of soloseesces att.whed
(3)18 checked. See ilst of notes attached.

_ _ _ _ _ _
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R Gl.101-PG-1 Operator Procedure RG 1.101 Emergency Plaming for Mrlear Power Plants, Pevision I, 1977

Guide Marcli 1977, page S.
EI I 8 '"d

I'd'CF' ge*rn"e"n"t Guide Ernergency acdon levels f ar declaring a Site Emergevry studd be
Mana defined (I)iri terms of instrument readings or alarms that asummciate 6n

the contsol room, includmg indications of the fianctioning of safety
systems and the readout from effluent monitors and (2) alternatively in
terms of specific contamination levels in enviroswnental snedia, e.g.,
water, soil, vegetatiosi, milk. To avoid urmecessary response to f alse
alarms, the activation criteria for casitrol room spanitors should te
defired so as to require corroborating evkience troen two Irwiepermient
sources that provide input to the control sourn. The tuses and csiteria
used to specif y cliese emergency action levela should be described and
their relationship to protective acthm guhjes explanned. Licensees
should use,arut shoulJ seconwnend to local and State authorities Iqf use,
prutective acthm guides incorporated in l'ederal agesty guidance.

RGl.101-PG-2 Operator Proceane RG 1.101 Emergency Plasming for %: clear Power Plants, Revision I, 1977

Guide March 1977, page 7.

In sosne energency sitanations, act.ons can be taken en correct or
mitigate the situation at or near the scence of the problem (for
example, to prevent an uncontrolled release of radioactive anaterials or
to reesce the magnitude of a release). Sua h actions sfiould be
considered as a supplement to design features and as both a backup and
an extenske of autornatically initiated actions. 14clicierry in cor-
rective artims stodd constitute a enajor objective of the trainkig
ellort aswl onsite disit program.

R G l.101-PG- 3 theratw I'roredine R G 1.101 Eenergerry Planning for Nuricar Power Plants, Hevision 1, 1977

Guide Marr.h 1977, page 10.
l'olicy, Plaruung and This WW simie ht hik pisim W tie corm of periodm drilh

Managernent Guide arut eserciws to test the a4 qiiacy of thning asut content of imple-
enenting geos e4 ares and snetlah, to test emergerwy equigwnent, asus to
comwe that emergesw y oeganization persosnel are f amiliar with their
antics. I' replanned dest reptions or sienulations of act idents or sunitar
events shnidd be usc<l to prepase scenarlos appeoptiate to the obntives
of eac la drill or cuerrise.

._.
- - -

HOIES:(t) 1967 ee snore secent.
(2)II checked, see list of selosences attached
('JI tf checked, see ilst of notes attact t
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/ lumber o, cuta.

RGl.10( PG-4 Operator Procedure RG 1.101 Ernergency Planning for Nua lcar Power Plants, Revision I, 1977

Guide March 1977, page 12.
Policy, Plaming neul There siwystd be a separate prorechne for eacts identified class of

N'* *' E""*"' 6" emergency to specif y amt implement the preplaewel respmse acteuns
re9 sired for that emergency condition. Facti pacedine shoidd (t)
clearly identif y the act6cn level, the gvotective actiosa guide, or the
cosuhtions for declaring the ernergency cmditions (2) Hst by piority the
inhviduals and elements of tie emergency osgansratkm that are to be
notafied and snobalized; and (1) specily the einergency actions that are
to be taken by designated indivkhsals and elements of alie emergency
organization. Cornmunications pocedines should require formality,
ac knowledgements of orders and reports, designataan of s elative
prkwity of communicatkms with the scene of tree emergency, site
einergency cmtrol center, rontrol room, outside activities, etc.
Fifective methnits for rapid internal and enternal transmissioen of
iniormation may iswlimie prepodtioned messages (fill in the blanks in
specified sequence); instructions for use of voice (telepinwie aml radio
transmission) and telewire f acsimile (TW X): use of saamaal status boaros
for details of the emergeticy; and use of maps, charts, arut plant
configiwation drawings for site anit local areas reqisired by Aruws
A.10.3.

RG l .97-PG.1 Operator Procedine RG 1.97 Instrinnentatkun for Light. Water-Cooled Nuclear Power 1975 61

Guide Plants to Assess Plant Conditions thwing and rollowing an Accident,
Revision I, August 1977, pas;c 1.

Monit + ed variables asui systems are used by the oper ator in accident
survei..arire to (1) assist in deternisning the natuse of an a<.rklesit; (2)
determine wisether the veactor trip and engirwered-safety-featise sy-
stems are Imctiorung gwopestyg (3) determine winether the plant is
resgxumting property to the safety measusas in operation; (4) provide
information to the operator that will enable ham to detesmine the
potential for twearlung the harriers to radioactivity scleaseg (5) linnish
data (w deciding on the swed to take massaal arthm if an engineered
safety fratawe rnalfunctkuts or the plant is not resemdmg elfcctively to
the safety systems in operatimg %) allow for casly iwfication of ttie
need to initi. ate action soccessary to prote(t the public arut for an
estianate of the snagnitiale of the isnperwhng Ilweat; aewt (7) aid ist
detesmining afw rauw ami conwgeesw e of alie event for possa< rident
investiga t mn.

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

NOILS:(tl 1967 os more seceset.
(2)Il checked, see list of refcsences attached ,

0)Il checked, see list of notes attache d
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R G I A 5-PG-1 Operator Proccese RG 1.45 Reactor Coolant Pressure fkurutary Leakage Detection 1971
Guide Systems. May 1971, page 4.

'"'""*"'* D* "" 7. Indicators asui alarms for each leakage detection system should te
" " ' "' provided in the main control room. Proceewes for converting various

indecations to a canmon leakage equevalent should be available to the
operators. The calibrathm of the indscatoss should acrount for needed
hidependent variatles.

R Gl.9 5-PG-1 Operator Proceene RG 1.95 Protection of Nuclear Pomer Plant Control Room Operators 1975 69

Guide Against an Acciderital Chlorine Release, Revision I, .lanuary 1977,
Operator Support page 2.

T'Y""' " * Aderpate potection of the control room operators against stee types of
" " "" " accidental chlorine release discussed above will be ac.hieved if featurest de are included in the plant design to (t) automatically isolate the control

room if there is a release. (2) make time control roosn suf ficiently Irak
tight, and (1) povide egsipment and procedwes for ensaming the use of
breathing apparatus by the control room operators.

RGl.119-PG-1 Operator Procedure RG 1.139 Gui< lance for Residual lleat Removal, May 1978, page 5. 1978
" The design and operator paccanes of stie RilR system should include

provisluns to pevent damage to the RitR system punps ese to
overficating, cavitalien, or loss of ade9 sate punp suction head.

.

R G l .139-PG-2 Operator Proicene RG l.139 Guadanc.e for Resional lleat Removal, May 1978, page 1. 1978

The programs for pressurized water reactors st$uld inchale tests withU"

supportang analysis to confirm (a) that aderpsate mining of txwated
water added prior to or eming sooldown can be achieved tuuler natinal
corrulatioss conditions and permit estianation of the times re<pired to
achieve sts h rniming and (b) that the rooldown inuter natural circulation
corulitions can be ar-hieved within the limits specified in the emergency
operating prorcewes.

. - _ _

NOTE S:(t) 1967 oe more recent
(?)ll checked, see itse of setesences attached.
(3) tt checked, see ilst of notes attached
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PubHcat6on Date (1J Refef ence (2) (3)

R Gl.139-PG. ) herator Proceawe RG 1.139 Guidance for Resional lleat flemoval, Mayl978, page 6. 1978C"
The operational procedures for tvinging the plant from normal oper-
ating power to cold staatdown stadd be in conformanu e with Regulatory
Gukte 1.33. Ior pressurlied water reactors, the operatkmal proreeses
should hechsde specific procedures and information required for coul-
down inuter natural circulatkwe cosutiiions.

R G l.18-PG-1 1perator Procedwe RG 1.78 Assumptions for Evaluating the liabitability of a Nuclear 1974
.

Guide Power Plant Control Roswn Diving a Postulated liarardous Chen ical
Release, June 1974, page 5.

15. Emergency procedures to te initiated in the event of a hazardous
chernical release within or near the station stadd be written. These
procedures should address tmth ntaminnan concentration accidents and
snanimurn concentraison-dwation accidents and slumsid identif y the
most prchable ehernical releases at the station.

R G l.70-PG-1 42erator Proced we itG l.70 5tatulard format avut Content of Safety Analysis Reporis for 1972 MGuide Nuclear Power Plants. LWR Cdition. Revision 3, November 1978,
lienan Factors Test page 9 19.
an valuanon GuW

9. 3.2. ) Inspection aruf Testhig Requirements. The inspection asut,

I g av nt i ig tynremcets ttie canunw6E'systens dandJ k gwo.
_

ItGl.70-PG-2 iperator Proredure R G 1.70 Standard l'osmat aeul Content of Safety Analysis Reposis for 1972 M *Guide NucIcar Power Plants, L Wit Edition, Revision 3, Novcinber 1978,
'ohey, I'lanning and page13.13.
Management Guide

13.5.2.1 control Room o crating Proccanes. This section stuudJ
describe privnarily de procedures that are performed by licensed

,
operators in the control room. Each such operating peoreene stuudd be

[
identilied by tith- azul irwiuded in a descritied cl.sssificatuwe system.
The general fortnat and content for earliclass shoidd be descriled. The
following categories shoidd tse inwhuled, tust need not necessarily form
the basis for elassif ying these proccewes:

l

1. System procerknes.
2. Gesseral plant proceanes.'

3. Off-suwmal operating proccares.| 4._fmstgency pros cdutet
I

NOTES:(t) 9967 or more secent.
-- --- --

(21 tf checked. see Ifst of references ettached
(3)Il checked see list of notes ellached

I
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RG 1.70 Standard Format and Content of . Safety Analysis Reports for
Nieclear Power Plants, LWR Fdition, Revision 1, November 1973,
page83 15.

3. Alarm response proccares.
6. Temporary proce&ses.

' NOTE: (13.1.2.1) No categories (1-6) were listed or suggested in the
1972 Regulatory Guide 1.70.

ngl.70-PG-3 Operator Proceene RG 1.70 Standard format and Content of safety Analysis Reporis for 1978
Guide Nuclear Power Plants, LWR Edition. Revision 3 November 1973,

Policy Plaiming and page 13 16.
Management Guide

in category 5, individual alarm respmse paceases stastd not be listed.
Ilowever, the system employed to classif y or subclassily alarm respons-
es and tie enethods to te employed by operators to retrieve or refer to
alarm response proccones sindd be descrited. Immediate action
proceanes required to te enemorized sin 4d te identified.

R G l.70-PG-4 0perator Proc.edure RC 1.70 5tarnfard format ami Content of Safety Analysis Repores for 1978'

Guide Nuc car Power Plants. LWR Edition, Revision 1, Novemter 1973,
Policy, Planning anus page 13 16.

Management Guide
13.13.2 hr r cares. nis sech Md durik W otkr
operating and mainterance procednes are classified, slut group or
groups withm the operating organizatum have the responsibility for
following cas h class of procedres, and the general objectives and
character of eah class ami sutriass. Ile categories of pror e4wes
listed below should te irtluded. If their general objectives and
character are described elsewhere in the 05AR or the apphcatim, they
snay te described by specific refererre thereto,

1. Plant radsation protection procedures.
2. Emergerty preparedness procedures.
3. Instrument cahbratim and test proceenes.
4. Chemical-radiulemical cmtrof prorcases.
1. Radioactive waste management proccames.
6. Maintenarre armi nahfication proredures.
7. Material controf proreewes.
3. Plant scurity prorcewes.

HOIES:(1) t967 or moes recent. . .

9)Il checked, see list of references attached.
Q)It checked, see IIst of notes attachmt.

1:
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H C l.I lt-MG-l Policy, Pl.uuiing and HG 1.111 Gusdarwe on iking Operator at the Controls of a Nuclear 1976
Management Guide l'ower i tant Devision I, Novemter 1976, page 1.
'' ' "C# ""

2. The operator at the controls stundd not norinally leave the area
where contirannas attention (iixtuding visual surveillance of safety-
related aswunitiators anal instrinnentation) (mi te given to rextos
operating conditions arul where he has access to the reactor controls.
Fcw example, the operator si ould ru>t routinely enter areas tehind
contani panels where plant performance caswoot te numitored. The
operatur at the controls stiould not tuuler any circianstances leave the
surveillaswe area defused by regulatory position 3 for any nonemergency
reauwi (e.g., to confer with others or for personal reasons) wittumat
obtausing a epsalified setief operator at the controls. he it.e event of an
emergency affecting the safety el operatkms, the operator at alie
controls may snomentarily be absent from the def ened surveista..ce area
l'. osder to verif y the receipt of an asumswiator alarm or snitsate
< orrective action, provided he remains within the confines of the.

control room.

RGl.Ilt-MG-2 t'olicy, Ptaruiing asul RG l.114 Guidance on lleing Operator at the Controls of a Nuilcar 1976
Management Gukte Power Plant, Revision I, Novemter 1976, page 2.

1. Administrative gwocedures stumild be established to def uie asul
outluie (preferably with sketches) specific areas within the control
room wtere the operator at the conteois stuwdd renwin. The procedwes
stundo define tfie surveillmu e aeca armi the areJs that may be entered,
in the event of an emergency allecemg the safety of operations, by the
operator at the controls to verif y reccept of an aiwnswiaant alarm or
initiate (curec tive activi.

RG l.l l 4-MG- 3 Policy, Plasming and HG 1.114 Guid.uxe on lieing Operator at the Controls of a Nuc lear 1976
Manugement Guide Power Plant, Revision 1, November 1976, page 2.

1. A single operataw slundd rms asstune ate olerator-at.tl.e-controls
ac3munihihty for two or snore seierlear power units at the same time.

__ _ _ _ _ _ . _ _ _ - . _ _ _ - . - - _ - _ . . . _ - - - - - - _ . - - - - - -

NOTE S:lli 967 os snore recent.
(21 te checked. see list ce refceences attached
0)It checked, see IIst of notes attache.1
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it G l.101-MG-1 Pohry, Pluviing mA HG l.101 Eniergeen y I'laivung for Nin lear Power Plants, Hevision I, 1977
Maugement Guhle March 1977, page 5.

S[, Emergesic y actkm levels for declaring a 5ite Emergenry studd be' "'

defined (i)in terms of instrasnent readings or alarms that aruiunciate in
ate control room, isuludmg inwhrations of tie functioning of safety
systems and the readout from elfluent snonitors and (2) alternatively iri
terms of specific contamenatkm levels in envirorunental enedia, e.g.,
water, soil, vegetatigui, milk. To avoid invecessary response to latse
alarms, the activation critesia for control roosn mcmdtors should be
defined so as to require corrotuwating evidence from two indeperwient
so wres that provide inpit to etw control toosn. Tlie bases and criteria
used to specify these emergency action levels should be described and
their relathmship to gwotective actim guides explained. Licensees
should use, and should recommesuf to local and State authoratles 1
protective action guides inens pwated hi I ederal agers y guidance.9 use,

R G l .101 -MG-2 Policy, Planning and RG 1.101 Emergency Planning for Nor lear Power Plants, Hevhion I, 1977
Masugement Guide March 1977, page 7.

'" '
",*' in partit.u!.ar, ar tkm levels (based cm readmgs from a runnber of sensors,y

inwhkhng the presvae in enntauunent, the respuise of the ECCS, etc.)
for notification of of f sste agencies stundo he dewribed.

RG l.101 -MG-3 Policy,1%usiing and RG 1.101 Emesgevu y Pimmiing for Mu tear Power Plants, Revisi mi 1, 1977
Management Guide ' March 1977, page 10.

Y ''" D C'#"' This sertkm stodd descrete growh6m for tie coruturt of periodic drills
'"" and exerches to test the adc<psacy of timing and content of imple.

menting gwon edures arul mettels, to test emergency evynpnent, asui in
ensure that emerge <x y organisathm gwasiwmel are f amdiar with their
duties. Preptarun d descriptims or simulatiimis of arridents or shnitar
events slundd la= used to prepare scerwrios appeoprlate to the obsertives
of ca< h drill or emere ise.

_ _ . _ _ . _ _ . - .
> - - - - - -

NOIE S:(t) 1967 or more secent
(21If checked, see list of sefceences allached

(3)If checked, see ilst of notes attached.
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T :.801-MG-4 Policy, Planning and itG 1.101 Emergerry Ptarening for Nur lear Power Plants, Revisim I, 1977
Management Guide Alarch 1977, page 8 2.

' "''##'', There should be a separate procceste for each identified class of
emergesicy to specif y and implement the preplanrwd response actions
required for that emergerwy condition. Each proceewe shoiald (1)
clearly identif y the action level, the protective action guide, or the
cmditions for declaring the emergency corujition;(2) list by priority the
iendiviesals and elements of the emergency organization that are to be
notified arul mobilize <t; and (D specily the emergency actions that are
to be taken by r esignated individisals and elements of the emerge:Kyi

or ganization. Communications proccanes should rerpsire formahty,
acknowledgements of orders arul reports, designatiosi of relative
priority el communications with the scene of the emergesty, site
emergency control center, control room, outside activities, etc.
Effective methods for rapid internal aruf external transmission of
information may irKlude prepositioned messages (fill in the blanks in
specified sequerxe); instructions for use of voice (teleghane asul radio
transmissioni and telewire facsimile (TW X); use of snanual status boards
for details of the emergerry; arul me of maps, charts, and plant
configination drawings for site and local areas required I,y Aswies
A.10.3.

HGl.78-MG-1 Policy, Plaming and HG l.18 Assumptims for Evaluating the liabitability of a Histlear 1974
Management Guide Power Plant Control Itoom lhwing a Postulated llazarenas Cheenical

Release, Jimie 1974, page 3.

Criterla should be defined for sta isolation of the control eoom, for the
use of protective breathing apparatus or other protective sneaumes, amt
for orderly shutdown ur scram.

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

NOIES:(tl 1967 os more re. t

17181 checked, see lh u valesences attached
(h lf checked, sen lis - ates attached.e
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Emellest Known Othes NotesType of Centerion
Language of Critesion oe Guide Publication Date itj Releeence (2) 0)Numbe' or Guide

R G l .16- MG- 1 Policy, Pfaruung arid HG l.16 Reportmig of Operating Information - Appendia A Tectedral 197)
Management Gende Specificati<nis, Revision 4, Augerst 1975, page 3-4.

Inf orrnat um provided ori the licensee event report form should be
supplernented, as needed, t y additional narrative material to provide
cornplete ewlanation of ttie c 6rtumstarwes surrounding the event.

(6) l'ersorviel Mrror or procedural inadequacy whkh prevents or could *

prevent, by itself, the fulfillment of the fisictional re9airements of
systems required to cope with accidents analyzed in the SAR. Tim

,; following are examples
(a) f aihwe to sestore a safety system to operability following test

or maintenance.
(b) Improper procedue leading to incorrect valve lineup which

resulted in closine of cute snanual valve in eac h of two
redundant safety injection sut, systems and would have pre-
vented injec tion on demand.

R G l.70-MG-1 Policy, Planning and H G l.70 Standard Format asul Content of Safety Analysis Reports for 1972 66
Management Guide Nuclear Power Plant s. lwr Edition. Revision 3, November 1978,

instruinentathm arut page 4 14.
""' I "

4.4.6 Instrinnentation Requiremeny
The functional requirements for tie instrinnentati m to te employ.
ed in monitoring and measuring those thermal-hydraulic para-
meters important to safety shoidd be discussed. The requirements
for in-core instrasnentation to confinni predicted power density
distritmtion and nuxlerator lesnperative distributions, for example,
should be included. Iktails of the instrumentation design and logic
should be discussed in Chapter 7 of the SAR.

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

NOIES:(t) 1967 os nione eccent
(2)Il checked, see list of references attached
(3)18 cleecked, see test at notes attached
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neimnce: .11,5, UF C Besvinn.C,uidu _
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Type of Cdlenon Eartiest Knower 01her Notes
Numbe' or Guide L anguage of Crilerlon or Guide Publicatioes Date (t; Rateeence (2) (3)

R G l.10-MG- 2 Pohry, Plaru.ing and RG 1.70 5taiutard f~ormat and Content of Safety Analysis Reports for 1978
Management Guide Nuclear Pou er Plants, LWR Eihlion, Revision 1, November 1978,

Control R ooni Environ- page 6-45.
'"'"' '" #

The habitabihty systems for the control roorn sindJ include shielding,
air pan ification systems, control of climatic casutitions, storage
capacit y for food arul water, and kitchen armi sanitar y facilities.
Detailed descriptions of these system. should be hicluded in the SAR
together with an evaluation of their performasure. The evalisation
shoidJ provide assurance that the systems mill operate tmder all
postulated conditions to permit the control room operatws to remain he
the control roorn and to take appropelate actions as required by General
Design Criterion 19. Suf ficient information sladd be provided to
permit an inviependent evahation of the ade<piacy of the systems.
Information and evaluations in other sections of the SAR that relate to
the adequacy of the habitability systems stadd be refercrued (see
Sections 6.5.1, 9.4.1, and 15.X.X, paragr aph 1).

R G l.70-MG-3 Policy, Planning and RG 1.70 Standard format and Content of Safety Analysis Reg =was for 1978
Management Guide Nuclear Power Plants. LWR Edi tion, Revisimi ). November 1973,

instrienentation arul page 6-59.
Control Guide

6.7.4 Instrumentation Rerguirements (nWR)
The system instrianentation azulcontaois should be described. Ihc
adequacy of safety-related interlocks to meet the single.f aihsee
criterion shoidd be demonstrated.

R G l.70-MG_4 Pohc y, Planning arul R G l.70 standard l'osmat ami Content of Safety Analysis Reports for 1972 M
Management Guide Niar lear Power Plants, LWR Edition, Revisioni ), Novernher 1978,

instrinnentatkm and page 7-3.
Control Guide

7.2.1.1
systen.Jstem Description. Provide a description of the reactor tripto inctiele om tiating rieruit s, logic, bypasses, inter loi ks,
redurutancy, diversity, armi actiuted devices. Any surgwtong systems
dandd be identified and desreihed. Those parts of any system smt
required for safety stodJ be identified.

_

NOTES at) 1967 es more recent
(2) ti checned, see last el reterences altached.
(3)It checked. see ilst of notes attached

_ _ _ _- _ _ _ _ _ _ _ - - - _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ - - - _
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Reference: U.S. N,HC Regulatory Guides _ _._

~~
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___ _ _.

_ _ _ _ _ . - -

Eastlest known Other Notes
L anguage of Critesion or Guid* Publicat6on Date (t) Rolesence (2) 83)Number ,, c , ,

R G l.10-MG- 5 l'olicy, Planneng and RG l.70 Standard rosmas and Cositent of Safety Analysis Reptwts for 1972 M
Management Guide Newlear Power Plants, LWR Edition, Revision 3, Novemter 1973,

page 7-).
Provide analyses, inctwie a f ailure mode azul effects analysis, to
demonstrate how the regeirements of the General Design Csiteria, IEEE
Std 279-1971, applicable regulatory guides, asui ott rr appropriate
criteria and standards are satisfied. bi a&fition to postulated accidents
and f aihwes, these analyses stedet inchale, tmt not be limited to,
consaderations of instrinnentation installed to prevent or snitigate the
consequences cla

1. Spwlous control rod wittuirawals,
2. Loss of plant instrument air systerns,
3. Loss of cooling water to vital egsipment,
4. Plant load relectnon, and
5. Tinbine trip.

R G l .70-MG-6 Policy, Planning and RG 1.70 Standard format and Content of Safety Analysis Repwts for 1972 M
Management Go - Nuclear Power Plants, l.W R Edition, Revision 3 Novemter 1978,

instrumentation .a page 9-9.
Control Guide 9.1. 5.5 hstr ntath Reisets. Tk system Wheath

and controls shouTJ be descrL7e .7he adegiacy of safety-relaica
-

instrinnentatitsi arwt contents to fulfill their fisections stadd be demon-
stra ted.

|

i

( __ _ _ _ _ _ _ _ . _ _ . _ _ _ . _ - . - . - - - - - -

| NOIES:It) 1961 os neues secent. |
(2)It checked. see list of relevences attached

|(3311 checked, see list of notes attached
1
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Re tevenc e. _LLS. NRC Rzgulator y Guides

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

P ' " Emetiest known Other Notes
Numbe' Gu Lenguage of Ceitesionof Guide Publication Dale (1) He te'ence l?) (3)

R G l.70-MG-7 Policy, Plarming and RG 1.70 Standard f^orenat and Content of Safety Analysis Reports 1972 M
Management Guide for Nuc lear Power Plants. LB R Edition, Revision 3, November 1978,

instrianentatum armi page 9-9.
"" I '"

9.4.1.1 Design Ibses. The design tases for tre air treatment systemOperator / System Inte-
IEthe control room and other auxiliary rouens (e.g., relay rooms andI'''"" "

Co it ol n Environ- emergency switchgear rooms) conshkred to be part of the control weas
sie k iM M N Mi alth k s uih4
re<pserements for the enansal or automatic actisation of sy lesn cuen.
ponents or isolation dampers, ambient temleratur e and tunnidity
recynirements, criteria for plant operator comfort and safety, require-
ments for radiati<m protection arut monitoring of abnormal radsation
levels and other air borne contaminants, and environmental design
recysirements.

N G l .70-MG-8 Policy Planning and RG l.70 5tandard f^ormat araf Content of Safety Analysis Reports for 1972 M
Management Guide Nuclear Power Plants, LWR [dition. Revision 3. November 1978,

operator Support page 9 19.
Equipment Guide

9. 5.2.2 System Descrips ke. A description arwa evaluation of the
coenmisiication systems sfi7oi1J be provided, lhe 05AR shoedd provide a
desailed descriptinn and drawings.

R G I .70- M G- 9 Policy, Plaming asul RG 1.70 5tamfard Iormat and Content of Safety Analysis Regerts for 1972 M
Management Gu6de Nerlear Power Plants, LWR [dition, Revision 3, November 1978,

thanan iactors Test page 9-19.
asul Evaluation Gmde

9. 5.2.1 Meu W inM Rmirews. Seic ham' "' ~

tehiss ~re<pairements lor the commistication systems shoidd le peo-
w kled.

RGl.70-MG-10 Itdicy, Planning aruf RG 1.70 5 asulard format and Content cl Salcey Analysis Reports for 1972 "
Management Guide Nm.icar Power Plants, LWR Edition. Revision 1, November 1978,

Control Roosa Environ- page 9-19.
"'"I U"

9.5. 3 iI;igt3 ndygems
A description ol~tte normal hghting system for the plant Mumid le
provided. A dewalption of the emes gerr y lighting system,
inrlmimg design criteria asul a failure analysis, Wwdd aisa te
pr ovideJ.

NOIES:II) t967 os neo#e secent
_ _ . _ _ . _ . _ - _ . . . _ - _.. . _ . _ _ . - - - - . . - - - - - --- --- -_ _ _ _ _ . _.

82)lf checked, see list of soferences attacheJ
131 ft checked, see ilst of notes attached
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Reference; 43.5. N R C R egula tor y GuMc L_ ___ _ __ __ _.. __ __ ____ . -_.
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___ _
__

Earliest Known Ottier Notes
tanguage of Csiterion or Guide Publication Dale (tj Releeenca (2) 0)'

Number os Gul

RGl.70 MG-11 Policy, Plaming and RG 1.70 5tandard l'ormat awl Content of Safety Analysis Repwis for 1972 66 .

Management Guide Nuclear Power Plant s, LWR Edition. Revision 3, November 197?,
Operaeor Proceibte page 11- t 5.

"I' 13.S.2.8 Control Rooin Operating Procedures. This section should
EIbe pimarily the proce&wes that are performed by licensed
c perators in the control com. Each sucli operating protedure stodd be
identified by title arut Irw.heded in a described classificatiori system.
The general format and content for each class should be described. The
following categories should be included, tmt need not necessarily form
the basis for classif ying these prorceres:

1. System procedures.
2. General plant procedures.
3. Of f-rwwmal oper ating pr oc canes.
4. Emergency proceewes.
1. Alarm aesponse procedures.
6. Temporary proceeres.

' NOTE: (ll.5.2.1) No categories (1-6) were listed or suggested in tie
1972 Regulatory Guide 1.70.

R G l.70-MG-12 Policy, Piarwiing ami RG 1.70 Standard Format and Content of Safety Analysis Repwis for 1978
Management Guide Nuclear Power Plants LWR Edition, Revision 1 November 1978,

Operator Procedure page 13-16.
Gule in categery 5, indiviaal alarm response pror eewes should not te listed.

Ilowever, the system employed to classify or subclassif y alarrn
responses and tie enethods to le ernployed by operators to retrieve or
refer to alarm resymse prm. canes should be described, immediate
ction proreewes respired to te snemorized slumid be identihed.

|

|

__ . . _ . . . - . . - - - . - _ . - - ~ --

NOlt S: (l) 196F os moes recent.
(2816 checked. see list of reinsences attached.
p)Il checked, see list of notes attacho.$.
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Reference- 11.5 NRC Regulatory Guides

_

-_

_

Eastlest Known Other Notes' * Language of Cetterion ce Guide Publ6catioes Date (tj Refeeence (2) (3)Numbe' or G d

R G l.70-MG-i l Pohcy, Planning and RG l.70 St.uutard I ormat arwl Content of %fety Analysis Rrports for 1973
Marwgement Guide Nuclear Power Plants, LWR Fdition, Revision 3, Novernber 1978,

Operator l'rocedure page 13-16.
" 11.5.2.2 Other Procedsnes. This section shoidd describe imw otter

operating anrTsEnienance procedures are classified, what group or
groups witida the operating organization have tie responsibility for
following each class of procedtwes, and the gesveral objectives and
charactes of each class aswi sistx lass. The categories of gwru edures
listed below should be included. If tielt general objectives and
character are described elsestere in tie r$AR or the application, they
may be described by specific reference ttereto.

1. Plant radiation potection procedures.
2. Emergency preparedness proceenes.
3. Instrienent calitwation and test procedures.
4. Clemical-radiochernical control procedures.
3. Radioactive waste managernent procedines.
6. Maintenance and modafication proceaues.
7. Material control procedines.
S. Plant sectwily proi edtwes.

i

|

NOILS:(t) 1967 or neoes recent
| (2)It cheched. see lhe of references altas.hed

(3)It cheched, sea list of notes attached
i
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Type el Csitesion Eastiese Known Other Notes
Husnbe' or Guide t enguage of Cellesion m Guide Puistication Date (ti Eteleseews p) (3)

-

14 Tht.6.I_C. I Operatw 9 gg=vt I crup. It IM PJin 6 Ogievol lemun Iksign Cewisailevati un, Jesac 1%9, p. age 2. 1%9
suent Critresan ,.eee f aghtnig eq ng=nent osu liahr.g laec catunguni ess mut Ex cat tusig

aggur. sties slawil<l be avaal.it.le to Ilac rente01 rosun.

i
.

.

e

NU ll.5: (1) 1967as ni<ue secrael.
(1)Il chac heel, see list of saforences all. ached
(3)If the(beit, see list of notes altar.l cit.
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Type of Cellesion Emeliest Known Other Notes
t anguage of Centerion os Guide PulAcahun Date it s fieleeence P) (1)tiene.h.e ,, g,;,,,

. _ . - _ _ ___
_ _ . _ _ _ _ _ . -_

liTM 4. llc-8 llimumi ractors Test it TM No. 4, I n.ca gein y Cowe Coolang Systesu [v.elibation t.au trluies, 8%S
as si l^ vala ut h us finie 1964.page ll.

' ' " ' " "
5 I'cr euilu systetu tests _ liw &ngn of ale I'CC% simwelil gnovsile

les lies taosul tests of all . teve (nesipw,its ent e pt tin- last
swl askee valves abu seig saw enafiGi~eign~iMins. Ihneng plant
5.lest 4m n las seliseling ca< li *sielssy ttssa sfioist.1 !=- testcal f ar
etchver y of r oulasit into stu- vcurl to struvie ntr a te Itut tim-
r<=>t.uit slow guth alwougli tin last asolati.si valve < an lie a petw'al.

P |M. R-llc. I llorn us l'artivs Test it TM No. '. anlasstable Gas Conteel systein, Fely 1%3, guge 7. 1%9
as u t ain \n inst illeil CGC5 stull tw- painder. illy lested to dan <m ts a te its

""" . imtanies sl abihty to lus tia ni ets desty,n lisw- tum. 'us h tests slull
av l.e4 oper.atuvi of tic entire systein, aest to as great a <b gsee as
tussable sh. ell sonnel.ete gwnt 4 0CA s smalatsien. lids respuscinents es siot
uitesided to sgwaly clut turar dotes, er nc.m 16ti.w4mn gas ensatines te
teated lie sim h teses, ime slut sullec ient s tuniantible g.as engast lae

' ausulaical to ile siumstr.ite niinssinssi are eptable CGC5 gwt lasn .were..

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

F80 s I "s:It) 19til ce sinne set-west.
th li checked, se.s 11.I of seteront.ns atlactp il
(1)Il thetheid, se.s ll* t of eeoles altach I
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Eastiest Essoveen Otties Notes
Type of Critesicni t enguage el Csitesson os Guhle p.,g,g,c ,,go,, p ,, g g; gg,g,,,,c , gy) gy

Nuenhes or Caside
- - - - .

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

It TM.4-IC-l lustriassentathn mul 621M No. 4. I nn s gen y C.se C<w*lang Systeen I walinten Gencicinics, 19r.3

Camitrol Cr asceiun 1sw.19(.A, pige 10.
thierator /5ysteen inte- . g g. - d M w W Im,

gratsin Ca ss erscui of ri=.lant < e s.kut e .wi pam ent rag +tly .=.rc a be cak lues na v ue rnt. fiw
cu.a.sepic, in tie egens el an inst.intasico.n skusble-cauled pipe rupttse,
imangung sutnyste ens asul decsci generat<w uuy be sc<puted to operate
willan % scr oswis alter tie tec.ek. Thss is =>t sidin ient tune liw a
rcartor operatiw to aucu tie ae ri.h a rm.tetains amt take tic proper~

as to.un. Nnaller incaks pl u e less ser engent tunung regiuscenents an ti c
FCC%, last bec ause of sevesc pecuswe seguma the oper gir to niake tin-
sight sier isiin in a lune spun of onessetes, it as gweletalde to scinove the

. clemtut ni inen.we erris aavl reipsire aut<mnatec as tautitn. Ihc enmuul
ac tinti n, nionitoring, asvi rintrol psoviss. sis an the reat tot e nntrol
sann coulde the operatie tu rtu trol liv.g.scern camilang tused sus has
firstloewi kommleilge al tie arc iehst ramidatscwis. Ile as touten sensors
asui sign.els sinnedd be of sullie scent divessity to ensiue slut me innanski-
guted I.uhme roennen to tune type of sonor raeweit grevesis sw gadi.sti se
ni sic .se e ident signil.

81 I M - 8. lC_ i lentrisswmtatiswa arut it IM No. 8, Cewniantilde Gis Contrn1 System, .hdy 89M, guge 6. 19(,9

Control Criterian l'rovnainn l u autosnatin anitiatien el alm Ct.C5 need suit be scrymred,
thwral.w / System Inte- en.lew ele goedacted time to ele sanct of exe csseve roentantable g.is

gratam Crater a(n enintmes is so slwwI ( l Imum ) as to pres luih autued manul st. ort up.
Sysicio s emitrols m*I untresnoitationi stiale te designed to gwotci tiin
systegn st.md.uds asui steall le ade<pute 10 determase tic pes f ormsw e
of ein system, to isette ate rumpiment f.adin es, asul allow its seitd.esig
to suni. nile.l sulaystenn, itedimulairy erepsisemesets slull le sundar to
tiene les lie Ct.C5 as a mienic.

-- - - - - . _. . . _ . . _ . . . _ _
_. . _ _ . . _ ._ _ _ _ _ .___.__ . _ _ _ . , _ _ . . . . _ , _ _ ._ _ _ . _ _ _ _ _ _ _ _ _ _

Ntlli S:It) l9til os anose secuent
(2)lf checked, see alst et setosencus all.ic.fied
O)lt cle.sr keJ. See Itst of notes est.it heit.
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