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Attachment A

Changes to Chapter 10
__

Sections 1.1,10,3 1.2.4,4.1.3.3,4.9.2.6

_
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VOLUME lil, CHAPTER 10: MAN-MACHINE INTERFACE SYSTEMS

Paracraon No. Reavirement Rev.

2.2.10 MCR (Continued) 0

The location and appropriate layout of the MCR will be based on reducing 0

the neert for access to the MCR by other plant personnel, yet maintain the
r,ecessary t.apab;llty for the MCR staff to interface effectively with the field
equipment operators and maintenance staff. The MCR environment is to
be designed using human engineering principles to provide a comfort-
able, professional atmosphere for the operators that enhances their effec-
tiveness. Attention will also be given to the use of colors and lighting j
levels to enhance operator alertness and minimize opetutor fatigue,

fThe layout of the MCR End the inventory of alarms, displays and controls O

will be selected as part of the design process to explicitly, comprehensive-
'
.m.

ly, and consistently support a top down, functionally based, decision. .x

OAoA43 making approach for investigat ng. planning, executing and verifying con-i

g\ trol for all plant conditions. Furthermore, the MCR equipment and infor-
-

( . r,_
.

| NW ql i mation will be integrated and coordinated with other plant functions: en.
/(Qgg9 gineering, maintenance, management and emergency response facilkies

i % (Technical Support Center and Emergency Off-Site Facility).
- 4

Ane MCR shall contain compact, redundant, operator work stations with 0
multiple display and control devices that provide organized, hierarchical .

'

'

access to alarms, displays, and controls. Each work station shall have
the full capability to perform MCR functions as well as support division of
tasks between two operators. An additional work station shall be located
in the MCR for use by a supervisor. Redundancy in the work stations
shall be provided so that the inoperability of any one work station does
not prevent the operators from sharing their tasks between two operators
at different work stations. In addition, certain controls important to safety
shall be provided in a separate and diverse manner (e.g., conventional,
hardwired controls). These controls will provide a diverse backup
capability independent of the work stations. A means of read;ly obtaining
hardcopy output of the work station displays will be provided for the
operating staff. ,f

-

C', Thdelection and arrangement of the display and control features for the 0

redundant work stations shall be established during the design process
described in Section 3. The design shall consider the use of multi-func-
tional display and control features to obtain an integrated, compact worki4g station design which provides a consistent interface for all conditions and
actions. This includes, for example, the use of a multi-functional control
device for the operation of redundant safety trains and for the operation
of both safety and non-safety equipment.

.

,.%, f@
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''The specific features described here are to be used as the starung point for the
design. They must be tested and validated as part of the M-MIS design process,
described above and in more detail in Sections 3 and 4 of this chapter, and the :
human factort studies and evaluations of human performance that are used as the
basis for the design and its validation. The requirements on the design process and
testing and validation of the design are most important and, where the evaluations
show conflicts or the need for modifications, the design process requirements shall,

take precedence over the specific features identified as the starting point."

-
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Add the following as a new, first bullet under 3.1.2.4:

A desenption of the overall structure of the approach that will be taken for"*

systems analysis and integration in the M-MIS design, and how this approach
will be trnpleme:aed."

Corremondinc bullet under Rationale

lt is important that the M MIS De:.igner take an overall people-oriented,"*

systems approach to the M-MIS design, applying principles and techniques of
systems analysis such as identification of system interactions,' function
identification and allocation, personnel workload evaluation, task analysis, and

h ph n @% % gns?.laa_ NORE64'?oc d e-MOh m-nil $dep.
7 fyintegration with hardwere and softwa e desi
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Add the following new bullet at the end of 3.1.2.4:

" Appropnate admmistrative systems for ensuring that human factors issues
identified in the design process am adequately communicated, tracked and
resolved systemutically and consistently, including a definition of how the
design team will communicate and coordinate on human factors issues and the
requirements on,the technical content of those communications.*

-_

Corresponding bullet under Rationale: f_
!

In order to ensure that human factors is properly addressed in the design, it is ."*

important that appropriate mechanisms be in place for identifying,
communicating, and tracking the resolution of human factorsiissues that arise
during the design process, in addition to having an administgative system
(e.g., an issues tracking system), the designer must define the required
technical content for the issues that are tracked."

i

i
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VOLUME 111, CHAPTER 10: MAN-MACHINE INTERFACE SYSTEMS

Paragraph No. Requirement Rations!e Rev.

4.1.3.1 Makeup of ReviewTeam (Continued) Makeup of Review Team (Continued) 0

Individuals famHlar with other disciplines appropriate to the O.

functions of tho'particular control statio1. for example,
maintenance, testing, procedures. lighting, radiation
protection communication,|| censing, and reactor en-
gineering.

4.1.3.2 Use of Mockup Control Stations Use of Mockup Control Stations 0

The design process shall provide for the fabrication of a mock- A!! hough some in!!!al reviews with drawings can be made. it 0
up of each control station for use in the review process. Is essential that accurate pictorial rr.ockups be made at an
Mockups shall be capable of being readily modified so that early stage. This imnroves the quality of any reviews.
changes can be made easily and eva!uated. Mockups shah
be available early in the plant des!gn so that results of eva'.ua-
tions can impact the M-M!S and plant system designs.

4.1.3.3 Use of Active Simulators Use of Active Simu!stors 0
: -t

The control station design review process sha!! provide for the A!Ihough mockup? can provide a review of some features. O
use of active simulation of the control stations. Dynamic they inherently tact: ihe time inout and coerational conten
simulation devices shall be made available E.arly in the design which is important in some tasks. For such tasks, the early
process and progress in scope and detail to ful! scope design use of simtiation helps to avoid un easonable demands on
simulator during the design process so that results of evalua the operators.

_

t!ons can impact the M-MIS and plant system designs.
__

/ 4.1.4 Iteration of Functions, Tasks, and Designs Iteration of Functions, Tasks, and Designs 0
I, The design process shall p ovide for the iteration of the con- The design proces:: needs to be such that diffictdties found in 0

trol station design with the functions and tasks assigned to the the course of the review can result in reassignment of tasks.
control station. That is, the design process shall specificaHy Otherwise, there is no mechanism to correct initial assign-

! provide for feedback from the dmign of the individual control ments of functicos and tasks which ! cad to unsatisfactory
station:, to the overali identification of functions and tasks and control station designs.
their assignment to particular coretrol stations.

Page 10.4-3
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Modification to requirement 4.1.3.3:

Add at the end of existmg requirement 4.13.3:

" Evaluations conducted using simulators shall be based on apprcpriate qualitative
and quantitative measures of human-system performance and pre-defined acceptance
criteria, and these shall be specifically reviewed by the review team. For
evaluations involving operating teams or crews, this shall include appropriatel

qualitative and quantitative measun:s of team performance."
I

Mditipn to Rationale _ i
,

" Evaluations using active simulation with operators should be carefully planned,
including specific definition of performance measures, both qualitative and
quantitative, and the acceptance enteria that will be applied. Teamtperformance is
an important aspect cf overall M-MIS effectiveness. Although definitive
quantitative measures of team performance are not yet well developed, as such
measures become available they should be considered for use in M4 MIS>

evaluations."

l

_ ___- ______--- _-_ - - -___ - ___ _ _ _ _ _ _ _ _ _ _ - _ _ - _ _ - -
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-VOLUME II, CHAPTER 10: MAN-MACHINE INTERFACE SYSTEMS

Paragraph No. Requirement Rationale 'Rev. ;

i '4.9.2.5 Unauthorized Use Unauthorized Use O

l The M-MIS Designer shall identify thoso controls at normally Although securty against unauthorized use is prudent, such 0 i
untnanned local control sta!!ons which have serious conse- measures can easty impede the operators' actions in an
quences if activated by unauthorized persons. Serious conse~ hwy The M-M!S design must balance these con-

'

.quences are: siderations.

Violation of plant technical specifications; oL t.

Immediate trip of the plant; OR.

; ' Actuation of safety systems; 0.

Damage of expensive eqttpment or repairs that require an 'O. ;

' extended outage.

For such cordrols, the M-MIS Designer analt provide poshive 0' .

rneans to prevent unauthorized actuationi except where such j
*

means would interfere with emergency use of the control.

,~ .

.Where no positive means is practical, the M-M!S Designer i

t My- ~~ shall assure that the corditions caused by the unauthorized j
.

action wEl be adequa*#y anncnclated in the MCit f ';-

T t< } & 4.9,3
Ad M*

Remot(Shutdown Control Stations Remote Shutdown Control Stations O' i
n

j- h/[,kf.|N
- The M-MIS design shall provide for control stations outside it is the intent that the ALWR have a capablity to rnest ap- 1 !-

the MCR which have the capability to bring the reactor to hot $kable regulations with regard to MCR svacuation. Func- -[
: standby and maintain it in that condhion indefinitsy. The M. tions and tasks in additicn to those required by regulation
'

MIS. design shaR also allow ttm p!ar:t to be brought to coid have been identified. ;

- shutdown within 72 hours using these control sta:lons as well -

;,

as Ic;'al controls. The remote shutdown stsilons shall also !
'

- provide for the pedomance of special functions and tasks as
defined in other sections of this chapter and in other chapters.

a
*

Page 10.4-82
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Changes to ALWR URD Volumes II and III Chapter 10 i

Add new requirement 4.9.2.6:

4.9.2.6 Functions and Tasks and Their Centralization

The M MIS Designer shall identify all the functions and tasks which involve
use of each local control station. The M-MIS Designer shall specifically i

consider centralizing funcuens rather then distributing them among severai ;

local control stations, where distributing them could place an undue burden on
'

communications, crew coordination, or operator workload associated wnh
carrying out the required operations. The functions and tasks' that are definvl .

shall be used in selecting the specific controls, displays, communications
devices and other equipment required for each local control station. Problems
experienced with local control stations in operating plants shall be addressed
specifically by the M MIS Designer in identifying, locatmg, assigning
functions, arranging and designing local control stations for the ALWR. ;

*

}tationale.

A number of problems and concems have been identified reggrding operations
carried out at local control stations in present plants. For exampic, see ;

NUREGICR-3696 Potential Human Factors Deficiencies in the Design of ,

Local Control Stations and Operator interfaces in Nuclear Power Plants, and
NUREGICR-5572 An Evaluation of the Effects of1xcal Control station :

Design Configurations on Human Performance and Nuclear Power Plant
Risk. The problems have included human engmeering deficiencies in the
control panels, and more fundamental problems relating to the number of local
control stations required to accomplish a function or task and deficiencies in
communications, feedback information, procedums, and equipment to support

'
local opemtions. The lack of " functional centralization" of local operations

!has been identified by NRC as a significant concern with respect to the
probability of human error in carrying out operations at safety-significant local ,

control stations (see NUREG/CR-5572). It is the intent in ALWRs that the . ;

problems with local control stations in present plants will not! recur in the- :

ALWR. Local contrel functions and tasks should be clearly identified as part
of the M-MIS design process. Also, speciGeally considering; centralization of
functions versus distributing them among many stations and locations should
help achieve a design that allows functions to be carried out efficiently and i

without overburdening communications and excessive workload and
coordination of personnel.

5--

|
.

. ____ . _ _ _ _ _ _ _ _ . . .._._._.____m_2-___ __-__._______-_m--_._ ______m____. __ ___ _____.__._______-.m-___ ____._______._________m.____,____.m..
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Attachment B

Database Pages

Issues P.1B.O-31, Issues P.1B.O-32, issues P.1B.O-36, Issues P.1B.O-66,

Issues P.10.0-67, Issues P.1B.O-68, Iss:ies P.1 B.O-69, Issues P.18.O-70,-

Issues P.18.O-71, Issues P.1B.O-72, Issues P.18.O-73, Issues P.1B.0-74,
,

Issues P.1B.O-82

|

|
|

!
!-

!

!
|
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ALWR/NRC OPEN ISSUES
ALWR Ch Mgr Status: NRC SER !nput Status: Next Action:

P.18.O-31 | closed (cert) NFC

electronic display of proceduras, use of mixed types of procedures fror- one cor. trol station to another, and use of active simulater to validate procedures
(3.2.33)

Abstract industry Posithn IIUC Position Action Descripson
(OSER, 18.3-52) *The sta*f concludes that the informa: ion Please see the response to *E10 N-80" and (DSER) See Abstract NRC prepare SER input
provide in these sections of the Requirements Document is "P.10.0 66'.
not sufficient for a cetermination that the requirements fer the -- (11/3792 meeting) See
design development, and validation of plant procedures are P.10.O-66. WM close by
acceptable. Altnough the electronic display of procedures (11/3/92 meeting) A!! hough the " design passing to the designers.
may enhance information display flexibility, the limitations process" has priordy creer specific des:gn
and constraints associated with this technology, as well as features in the URD, this particutar featura has
the operability, maintainability, and rehabiftty of this received a great deal of emphasis from the
technology, should be funy evaluated in the context of the USC.
entire control room and other control station designs before
committing to such an approach. Funher, the staff concludes
that EPRI should evaluate issues concerning the use of
mixed types of procedures from one control station to the
next, as well as the requirement for the actNe simulator to be
used for the va!idation of procedures."

i

'NRC Review
DRCII/ HHFB G. Galletti

Page 1 Last Updated: 12/18/92 Printed on: 12/18/92
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ALWR/NRC OPEN ISSUES

I
ALWR Ch Mgr Status: NRC SER Input Status: Next Action:

! P.1 B.O-33 | | Open NR3

)
centralization of safety funct|ons (3.234)

industry Position NHC Position | Action Description
Abstract

(DSER. p 18.3-57)"The staff bas determined that this (orig:nal resp): Please see the response to (DSER) See Abstract I NRC Review URD change
,

comtritment is acceptable, however, the staff concludes that "E 10-N-7 t ".
(11/3/92 meeting NRC
c!arifies that this )s more| EPRI should:

--
i

! Will consider adding than just the remote
(11/3/92 meetina)EG/CR 5572 shutdown panel.

. . .

| "2. Addrass the issue of functional centralization in the
reference to NUMRequirements Document, since a key element in the handiing Recommended

of safety functions is the degree of centranzation that exists, examination of
which is reflected in the nurrter of different loca! controf ---

(12/18/92 response): A new Requirement NUREG/CR 5572 for the
stations (LCSs) required to carry out safety functions. As the 4.9.2.6 will be added to Volumes il and fl! of benefes of centralizationnumber of LCSs increases, so ooes the time required to

i execute procedures and the workload associated with crew Chat,ter 10 as follows: of controls that are

coordination, commun: cation, and operating procedure "4.9.2 6 Functions and Tasks and Their outside the control room.

|
verification. Each introduces potential sources of human error Centrafization

' which can be expected to increase with the number of panels
invc!ved? Requirement

.

!
The M-MIS Designer shall ident fy all the
functions and tasks which involve use of each
local control station. The M-MIS Designer shaft,

i

specifcally consider centralizing functrons rather NRC Review
than distributtng them among several local DRCH/HHFB G" Galletti ,

| control stations, wnere distributing them cou'd i

i
place an undue burden on communications, i

crew coordnation, or operator workload
associated wi h carrying out the requiredt

ioperations The functions and tasks that are !

defined shall be used in selecting the specific
centro!s, disp!ays, communications devices
and other equipment required for each local

| control station. Problems experienced with
local control stations in operating plants shall
be addressed specifically by the M-mis
Designer in identdying, locating. assigning
functions, arranging and designing local control

,

stations for the ALWR.

Rationate

A number of problems and concerns have
been identified regarding operations carried out
at local control stations in present plants. For

Last Updated: 12/18/92 Printed on: 12/18/92
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example, see NUREG/CR-3696, Potential
Human Factors Deficiencies in the Design of
Local Control Stations and Operator Interf aces
in Nuclear Power Plants. and >

'NUREG/CR-5572, An Evaluation of the
Effects of Local Control Station Design !

' Configurations on Human Performance and
Nuclear Power Plant Risk. The problems have
included human engineering defciencies in the
control panels, and more fundamental prob em
relating tc the number of local control stations
required to accompush a function or task and
deficiencies in communications, feedback

2 information, procedures, and equipment to
support local operations. The lack of
" functional centr:2iization* of local operations
has been identified by the NRC as a

. significant concern with respect to, the
probability of human error en carrying out
operations at safety-significant local control
stations (see NUREG/CR-5572). It is the
intent in ALWRs that the problems with loca! ;

control stations in present plants will not recur
'in the ALWR. Local control functions and tasks
should be clearly identified as part of the
M-MIS design process. Also, specifica!!y
considering centralization of functions versus
distributing them among many stations and

'locations should help achieve a design that
. a!!ows functions to be carried out efficiently ,

and without overburdening communications
and excessive workload and coordination of
personnel.

i
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ALWR Ch Mgr Status: NRC SER Input Status: Next Action:

P.18.O-36 | | Open NFC

development of quantitative measures to assess human-system performance (3.2.35)

NRC Position Action Description
Abstract Industry Position

*However, the staff concludes that EPRI (11/3/92) Need to determine response. (DSER) See Abstract NRC review URD change

(DSER, p 18.3-58)tional human factors test and evaluation Original cross-reference to P.10.0-82 was - |
Ishould require ada (11/3/92 meeting) This

activrties, including development cf: wrong.
--- should not be linked j

"3. Quantitative measures to assess human-system (12/18/92 response): directly with P.10.O-82.
'

...

We agree that quantitative measures ofperformance? human-system performance should be used in
developing and validating the M-MIS design.
To errphasize this, additonal material was
added'to Section 2.2.8, Human Factors
Engineering, of Chapter 10 (Rev 2 of Vol 111)
wh:ch discusses testing and vafidation of the
design. It sates that * evaluations shall be
based on celected measures of human
performance, both qualitative and quantitative,
and predefined acceptance criteria" and
discuses the uses of measures such as error
reduction, response time and mental work!oad.
Further. Section 3.4.1.1 requires that the M-MtS
Designer specify in the design plan which NRC Review
operator workload measures are to be used. DRCH/HHFB G- Galletti
And Section 4.3.1.4 requires that specific
measures be defined for measuring a! arm
system effectiveness and discusses the
interaction between these and the measures
used to judge overall control room and work
station effectiveness.

To further emphasize this point, the followino
will be added at the end of Section 4.1.3.3 ol
Chapter 10 (Vols 11 & 111) on Use of Active
Simulators:

" Evaluations conducted using simulators sha:I
be based on appropriate qualitative and
quantitative measures of human-system
performance and predefined acceptance criteria,
and these shall be specifically reviewed by the
review team. For ovaluations involving
operating teams or crews, this shall include
sppropriaate qua!itative and quantitative

Last Updated: 12/14/92 Printed on: 12/18/92
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ALWR Ch Mgr Status: NRC SER input Status: Next Action:

P.10.0-66 | | Open NFC

scheduling of human factors studies before start of control rc, oms design process (3.1.3 of Appendix B)

|

Abstract Industry Position NRC Position Action Description
(DSER, p 10.B.3-4) *!t is the staff's position that the major It is EPRrs position that it is both impractical (DSER) See Abstract NRC review URD change
portion of human factors studies should be cornpfeted bafore and undesirable to have the major portion of -

the start of the controi room design process Results of the the human factors stud:es done before the (10/1/92 Whitaker &
human factors studies should be available to the M-MIS design is started. This is because meaningfui Wilson /Smithi The NRC
designer during the ear!y phases of the design process when human factors studies are best done on a real thinks the order of
critical decisions are being made conceming the conceptual design, with real requirements, in the context business .s to develop a
framework, the baseline design cf the control room. the desigr: of a real overa!! plant. To require the majority concept, study it,
of the control boards, and the depth and bread'h of hardware of the human factors work be done before develop requirements,
and software systems. If the results of human factors design efforts can provide a focus for the | and then design the
studies and evaluations are not available during the oesign human factors studics, would be much less 8 system. Task anafysis is -
process when the information is needed, the design will efficient that basing the studies on a real plant a disecvery toot, not a
progress without the benefrt of human factors input. design. Furthermore, it ignores the importance Validation and Verification

of iteration of the M-MIS design with the plant tool. For example, the
" Incorporating man-machine interfaces into the control room systems designs, whbh is specificany required URD starts wrth the
using a verification and validation approach places human in Chapter 10. O' course, the features assumption that compact
factors in a retrofit mode from the very beginning of the design selected as the starting point for the workstations are the
process. Such an approach tends to focus the human factors development and the focused human factors preferred design without
effort on specific issues rather than on the control room as a studies should be chosen based on current doing studies that arrive
whole. The studies and eva!uations performed before the human factors principles and practices. This is at that conclusion.
start of the actual design process contribute valuable insights the case for the basic design features outlined NRC Reviewconcerning the human factors aspects of the individual in Chapter 10.

--(11/3/92 megIgIFB G. Gallettiman-machine interfaces considered for the control room, as
well as the synergisth effects created by various A now paragraph will be added to Section believes the issue can be
corrbinations of the interfaces within the control room. The 2.2.10 of Chapter 10, between the existing resolved by an "up front"
scheduling of human factors studies is an open issue that fourth and fifth paragraphs, as fonows: clarifrcation that the
must be resolved before the staff can complete its review of 'The specific features described here are to be design process required
the Passive Requirements Document." used es the starting point for the design. They by the URD takes

must be test 6d and validated as part cf the precedence over the
M-MIS design process, described above and in specific desian features
more detailin Sections 3 and 4 of this chapter, also found irithe URD
and the human factors studies and evaluations
of human performance that are used as the
basis for the design and its validation. The
requirements on the design process and
testing and validation of the design are most
important and, where the evaluat:ons show
conflicts or the need for modifications, the
design process requirements shall take
precedence over the specific features identified
as the starting point."

Page 6 ' Last Updated: 12/14/92 Printed on: 12/18/92
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!f the staff has hurnan factors or other concems
about the specific features stated as the
startina point for the ALWR M-MIS design and
wouldirienti'y those concems, we would be
pleased to address them in detail. We
disagree strongly that the ALWR design has or
wi;! in the future proceed *without benefit of
human factors input." We consider such
statements to be incorrect and misleading and
request thut tha statement be deleted from the
DSER.

( Underlined Change to " industry position' and
to Ch 10, 2.2.10 submitted 12/18/92)

|

|

!
|
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ALWR Ch Mgr Status: NRC SER input Status: Next Action:
' P.10.O-67 | | Open NFC

guidance to the M-MIS designer to overcome past problems (3.1.4 of Appendix B)

Abstract industry Position NRC Position Action Description
(OSER, p 10.8.3-5)"In Section 3.1 of Chapter 10 EPRI The URD requires in Section 3.1.2.4 of Chapter (DSER)See Abstract NRC to review URD change .
states that experience has shown that conventional design 10 that the M-MIS Designer prepare a detailed -

methods cannot be expected to provide good interfaces plan for the develooment and implementation (11/3/92 meeting)
between the operators and the plant and that even if all the of the M-MIS design. That section identifies a Reviewer - Ga!!etti - says
design requirements are identified, it is unrealistic to expect number of essential attributes of that plan. In OK with minct change to
them to be met in a simple and practical manner unless the order to assure that the M-MIS Designer 10-3.1.2,4 ''

design process is systematic and consistent. The staff has syster 'atica!!y considers aP the require nents in
identified two important problems in implementing the EPRI the URD, even those in other chapters, the
requirements as part of a design process. folk ~.,ng additional item will be added to those

"The first problem is the lack of guidance provided for the
.which the design plan must specifica!!y..

address as defined in the requirement of
M-MIS designer to ensure that past probierns related to the Section 3.1.2.4 of Chapter 10 (Volumes 11 and
implementation of large numbers of design requirements can 111):
be identified and successfully overcome. .. .. In response to
an April 17,1991, request for additional information, EPRI "A plan and method (s) developed by the
stated in a letter dated June 13,1991, that the specific M-MIS Designers for assuring that app!icable
programmatic methods used in the design process are the requirements, including those in Chapter 10
responsibility of the M-MIS designer. The deficiencies in the and in other chapters of this requirements
Passive Requirements Document regarding the necessary document are consistently and systematically
guidance for the M-MlS designer to overcome past problems addressed in the design process." NRC Reviewand .. . are open issues that must be resolved before the
staff can complete its review of the Passive Requirements The following item will be added to the .DRCH/HHFB G. Galletti
Document.' '

rationale for that section:

The M-MIS Designer rnust integrate a large"

number of requirements from various sources
and the other chapters of the Utility
Requirements Document to develop a
satisfactory M-MIS design. Systematic
identification of those requirements and
appropriate means to assure that they are
considered in the M-MIS design process are
necessary."

We note that past problems of consistently
addressing and resolving large numbers of
requirements have been small compared to the
problems caused by the omission of key -

- requirements in the first place. The URD is
. primarily intended to address this more

fundamental problem.
-

Page 8 Last Updated: 12/14/92 Printed on: 12/18/92
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; ~(Underlined portion of the first bu!!et above
l submitted 12/18/92)
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| ALWR/NRC OPEN ISSUES
ALWR Ch Mgr Status: NRC SER Input Status: Next Action:

,

tfCP.10.O-70 open
.

traceability of human factors requirements to original source (32.2 of Appendix B)

NRC Position Action Description
Abstract Industry Position

(DSER. p 10.8,3-7)"Section 18.1(!!) of the SRP requires As stated in the posrtion on open issue (DSER) See Abstract NRC review URD change

app!icants to speedy the design concept selected and provide P.10.O-69, it was not j rdged necessary to tie - subneted 12/1B/92 under
specificath each requirement to a specific (10/1/92 Whitaker & Issue #P.10.O-66

supporting design bases and criterit The staff's position is / The NRC
that human facters requirements !avied on a control room reference, nor does it appear to be practical to

Wilson /Smdh}er .cfdesign should identify the basis or human factors principles incorporate in the URD itself de:, sign basis thc.ks the or~

addressed by the requirements. The bases should reflect information to the extent which is evidently business is to develop a

some aspect of a hemen factors principle, practice, or study envisioned by the staff . As previously concept, study it,

that, through its application, will contribute to improved indicated,if the staff considers that the cited develop requirements,
references or that current accepted human and then design the

operater performance or reduce the risk of human error. The factors practces are inconsistent with the system. Task analysis is
p, ant designer shouH review the basis for the human factors
requirement before making design tradeo'8s that involve requirements, the ALWR Program would be a discovery tool, not a

i

J. human performance issues. Currently, the basis for many of pleased to provide more information on the Validation and Veriteation
i the human factors requirements cited in Chapter 10 is technical bases for any particular requirement. tool. For example, the

URD starts with the|
I

not indicated. This is an open issue that must resolved before -(12/1Pf92 added note) Please also see theworkstations are the
assumption that compect

the staff can complete its review of the Passive
Requirements Document." response to P.10.0-66 preferred design without

doing studies that arrive
at that conclusion.

NRC Review

t ns d gB G. Galletti

to know the basis of the
| requirements in the URD
I so that rational decisions

can be made at the
trade-off phase of the
des'gn. The URD does
not provide the rationale
for many of the
requirements.

(11/3/92 meeting) see
P.10.O-66. Wi!! end up
passing off to designer

Last Updated: 12/14/92 Printed on: 12/1B/92
Page 13
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ALWR/NRC OPEN ISSUES
ALWR Ch Mgr Status: NRC SER bput Status: Next Action:-

P.10.0-71 .| cpen NFC
4

method for estabhshing effective human factors requirements (3.2.3 of Appendix 8) *

!
Abstract ir:dustry Position NRC Pos4 tion Action DescT:ption !

fD3ER
Docum. p 10.B.3-8) * Chapter 10 of ths Passive RequirementsAs has been d scussed in previcus responses (DSER) See Abstract NRC review URD changa '

ent contains (1) a description of a process for to requests for informaton, particularfy th. sub-rx*ted 12/1W92 under
estab!!shing human factors design requi emer'ts and (2) *esponses to the general staterrents made in (10/1/92 Whcaker & Issue irP.10.O-66
design requirements that are unsupyarted by human fac! cts the RAls of A >rii 17.1991, the requirements in Wilsork'Srnth) The NRC
guidance, principles, or practices. a ne staff concludes that the URD relative to the features of the M-MIS thrnks the order of
ine analyses parformed during the design process should be are intended as a statog point for the desi~ business es to develop a
the vehicles to generate tne 1 uman factors reouirements, process. The URD defines the a:tnbutes c[ t concept. study R.
which determine the man-ma: hine i<tterf aces incorporated into the prccess which rnust be used to prove out deve cp requirements,8

the finsi design. To impose h; man factors requirements (e.g., the human factors of the desgn features and and then design the
,

'

muittpie, comp 4 reduncant worksist' ns and the use of validate that the overait design is effective. !! i system. Task anab/ tis iso
aiectronic procedures) on the ALWR design before st;.rting the is intended that the design process estabiish a discovery tod. net a
design process negates much of the purpcse and benefrt of the detsis of the applicat:on and it is futy Va5daten and Verdication
performing the systems and human factors anah'es. EDRI expected that some of the initial features wd1 toct For exa r4 e. the4

should provide information en the method for e* ablishing be changed in the desgn process. The URO starts with the> <

3ffective human factors requirements on the design This is methods of evaluation inciude task analyses assumption that compact >

an open issue that must be resolved be' ore the staff can and the extensive use of mockup and workstatier:s ara the
comp!ete its review of the Passive Requirernents Document.* srmulation as wel! as mu!!idisciphnary preferred dasyn without

reviews. If the sta'f considers that there are doi g stu:5es that amve
specife human factors problems with the at that conclusion.
initialb required features, e.g., muftipie+ tiRC Reviewf
cortpact, redundant work statens and
efectronc procedures,the ALWR Program - DRCH/HHFB G- Galletti
wcuid be pleas =d to provide more deta3ed (11/3/92 mr *ina) see

'

Wemation to address those specific concems. P.10.O-66. Wi3 end up
~

passing cff tc designer

(12/18/92 acded note) Please also see the
response to P.10.0-66

Page 14 Last Updated: 12/1N92 Printed on: 12/18/92
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ALWR/NRC OPEN ISSUES

.

ALWR iTh Mgr Status: NRC SER fnput Status: Next Action:

P.10.O-72 -| | Open E

gukfance on systems analysis (3.2.4 of Appendix B)

NRC Positen Action Description
Abstract lacust:y Pos tion

FROM E10-N-75 (10-1.75) FROM E10-NJ5 ('10-1.75) (3/1 V92 meetnc NRC to review URO chance
SrtuthNUsen & Irciter) submded 12/1E?2

~

In the DSER (on pages D-8 ar10-9) the sta'f Staff w41 clardy why

1he DSER (on page D-10 in connection w th the subject cf ide%fies six etements for a " systems EPRl/ALWR respecse

Systems Anaysis) and with reference to a respense to a RAI
analysis? Although the terminclogy " systems re; acted |

!

(6-30-90. V1~2) states: "The staff conc!udes that tae
analysrs" is not used in the Recuiremems !
Document. The ALWR Procram consider that lRequirements Document does not contain .. specifications for the elements f.'sted in the CSER are covered by

ia systems analysis that would be part of the human factors
I program for the ALWR design .Rather. EPRi has left these the recuirements Mr the M-M;S which are tit /3S2 meetng) Mostt

tasks to be implemented by the plant desianer using the included in Cnapter 10. In particu!ar, the of response was

policy and the top-tier and specife human factors de<ign process requirements in Sections 3.1 acceptable. The first

requeements distributed throughout the Requirements and 4.1. two of the major sectons of Chapter element was not. EPR!

! Document should provide guidance for performing a systems 10 (about 24 pages of requirements), acc:ress should consider *cvera:,

many of the ksted stems. In additien, another approach to systems
an sfysis....* secten. 3.4 (about 8 pages) addresses anafysis'.

operator actions. 3e six elements hsted in
the DSER and sections cf Chapter 10 which

| are closely reisted to each element are listed'

below. It is sugges*ed that the staff review
the requirements for the design process and NRC Review
operator actions, with particutar emphasis on DRCH/HHFB G. Ga11etti
the mdicated sectens, to assess the dagree to
which the " systems ana'ysis' which they have

i defrned is addressed by the existing
I

requirements.

* Identification of interactions between and
among systems to meet plant and personne!
performance objectives (3.1.1.1);

* Definition of functions and tasks and their
a!!ocation to personnel or equpment (3.133,
4.1. 4. and 4.1.6.2);

aldentification of system processes and their
at:ocation to functbnal, system, or component
level of centrol (3.1333. 3.4.3, and 3.4.4).

* Comparison of personnel workload to
equipment design constraints and limitations
to ensure plant performance objectives are met

a inted on: 12/18192Last Updated: 12/14'92 r
Page 15
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ALWR/NRC OPEN ISSUES

ALWR Ch Mgr Status: NRC SER input Status: Next Action:
P.10.O-74 [ | cpen NRC

configuration of operator's workstation (3.2.5 of Appendix B)

Abstract industry Pesition NRC Positen Action Description.

(DSER. p 10.83-10) Sectons 84.2.2 and B4.3.1 of Requirements are placed on the ocerator wok (DSER} See Abstract NRC review the URD
NUREG-0700 state that system processing capabehties and stations and other aspects of the M-MIS wth chnage subrnited 12/18/92
failute modes should be evah2ated as part of the function the expressed provis,on that they must be - under issue *P.10 0-66
and task allocation process. Before the function and task proven in the design process. As previous!y (1tT92 meeting) *ee
analysis is completed, the cor puter processing capabihties discussed in the posnion on open essue P.to O 66. Wilt end up
are defined, and an enalysis of software and hardware failure P.10.O-71 and in re!ated respenses to RNs passing off to designer
modes is performed, it is premature to estabssh requirements (such e those on the Apr;t 17,1991, set).
for the operators' workstations. The staffs position is that changes to the initial configuratens are
the capabildies and iirritations cf hardware software, and the expected We consider thzt va!id human
human corrponent must be understood before commtting factors studies of the M-MIS can best be done
cribcal information, controls, and displays required by the in the context of a real design and that 2 is not
operator for the safe operation and shutdown of the plant to premature to start on the design process on
one particular configuration. Before the comp!etion of the the basis of relatively weit defined innial
above analyses, it is premature to establish detailed concept. In fact, it is the ALWR Pregram's
requirements for operator workstations. This is an open issue view it is necessary that the innia! work have
that must be reschied before the staM can complete its some defoed focus,

review of Chapter to of the Passive Requirements
Document."

(12/18/92) Please a!so see the response to
P.10.0-66 for further discussion of this issue. NRC Review

DRCH/HHFB G. Galletti,

.

Paga 18 Last Updatet 12/14/92 Printed on:11/ 8/921
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ALWRINRC OPEN ISSUES

W:n regard to the rer'ormance interac cn
tetween the MCR and the TSC cr the EOF.
The requirements in Section 4.9.4 ci Chapter
10 and as subsect;cns are intended to prowde
a design which has the fiezabily to handle a
wide variety of strategies for interactions
between the MCR and the TSC cr EOF. In
pardcular, a?! the mondoring intormatien
availab!e in the MCR is to be avadabte in the
TSC and EOF (Section 4.9 4 3.1 of Chapter
10). This allows the MCR pe sonnel to focus
on thed tasks rather than on transtncng data
or relaying information. M communica'J n
tasks for the operators in the UCR are required
to be included in the evaluaton of functions
and tasks recuired by Secten 3.1.3.3 of
Chapter 10. Communication between the
MCA and the TSC and EOF are necessanly
included in those tasks.

(3/10/92 Marston to Cnchfield) rrwner
discussion needed to clardy d ths can be
reschred genencaDy via the Requirements
SER. (*S) Also need to clar:'y " applicant" in
NRC position since there are bcth Cemfication
and COL applicants.

See 3/12/92 meeting in "NRC Pos: tion"
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