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TABLE A2-1 (Cont’d)
(Sheet 7 of 9)
LIST OF UNRESOLVED SAFETY ISSUES AND HIGH/MEDIUM

PRIORITY GENERIC ISSUES APPLICABLE TO THE
SYSTEM 80+ STANDARD DESIGN

1SSUE ISSUE
NUMBER 1SSUE 'rrn.z __TYPE
THF 1.3.4e GS1
HF 5.1 LOCAL CONTROL STATIONS GS1
HF 5.2 REVIEW CRITERIA FOR HUMAN GSI
FACTORS ASPECTS OF ADVANCED
CONTROLS AND INSTRUMENTATION
I
Es0.1 (1-4) SHORT TERM ACCIDENT GS1I
ANMALYSIS AND PROCEDURES
REVISION
I.D.2 CONTROL ROOM DESIGN REVIEWS -~ GST/TMI
PLANT SAFETY PARAMETER DISPLAY
CONSOLE
G
1.D.4 CONTROL ROOM DESIGN STANDARD GSI
I1:D<S (1) CONTROL ROOM DESIGN == GS1I
IMPROVED INSTRUMENTATION
RESEARCH
ALARMS AND DISPLAY
1:D:% (2) CONTROL ROOM DESIGN -~ GS1I
IMPROVED INSTRUMENTATION
RESEARCH
L:D: 5 (3) CONTROL ROOM DESIGN =-- GSI/LI
ON-LINE REACTOR SURVEILLANCE
SYSTEMS

Amendment I
December 21, 1990



CESSAR 2
CERTIFICATION

TABLE A4~1 (Cont’d)
(Sheet & of 8)
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AND G51 APPLICABLE TO THE SYSTEM 80¢
FANDARD DESIGN INCLUDED IN SECTION 4.0
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(b)

ine interfaces
istent with the
odologies used in

References 2, 3, 4, and 5, The man~
at the local control stations are o
information presentation and control
the NUPLEX 80+ main control room.

‘he design philosophy of the NUPYEX 80+ local control
stations 1is described in CESSAR-DF, Section 18.7.1.6.2.
Adequate communications are provfded between the local
stations and the main control/ room as discussed in
CESSAR~DC, Section 9.5.2. Beca the actuation of local
controls is on a single c ent basis, indication of
locally repositioned componen is provided in the main
control room., A detailed disgfisoion of abnormal component
conditions which are indicatedjfby various alarms is given in
CESSAR~DC, Se tion 18.7.1.6.2§10. 1t should be noted that
in the NUPLEX 80+ design, Jthe ability to achieve cold
shutdown during conditions Of contreol room evacuation is
provided at the remote utdown panel. Local control
stations are used onlyf for maintenance and testing
activities. Consistent information presentation and control
technigques reinforce des operator performance behavior
and reduce the chance offerror during normal and off-normal
operation situations.

The NUPLEX 80+ annunc

tor system meets the intent of the
guidance and each of

e basic functional criteria given in
References 5 and 6. e annunciator system is described in
CESSAR-DC, Sections f18,.7.1.1.4 and 18.7.1.5. Of major
importance is the rgduction of the stimulus overload which
can occur during mafor transients. This reduction has been
achieved by decreagfng the number of alarm displays by using
group alarm tileg with dynamic message windows and by
including processfng algorithms to generate the alarms.
Stimulus overload is further reduced by basing alarms on
validated paramgters instead of on individual sensor
Channels. Mode #nd equipment status dependency are included
in the alarm 1 ¢ to eliminate rmisance alarms. 7The alarms
are functionally grouped (see CESSAR~DC, Sections 18.7.3.2.3
and 18.7.3.2.4J. Also incorporated inte the annunciator
system are pribritization; availability of first-out alarm
information v the CRT’s; implementation of the Azrk boarad
concept; andJ adherence to the accepted criteria for
labeling, loghtion, auvditory signal intensity, flash rates
and readabifity, The appropriate recommendations in
Reference 7 Jave also been incorporated into the NUPLEX 80+
annunciator dysten,

endment F
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(e)

(d)

(e)

The NUPLEX 80+ ma) -machine interface oys operator aids
primarily to proess data prior to esentation to the
control room operators. The aids argf integrated into the
presentation hierarchy through appligtion progirams of the
Data Processing System (DPS) and the fiscrete Indication and
Alarm system (DIAS). Each of thesefsystems conforms to the
human factors criteria given in CE§SAR-DC, Section 18.7.1.1.
conformance of NUPLEX 80+ ¢to ferences 12 and 13 |is
described in CESSAR-DC, Sectio 7.5.1.1.8, 7.5.2.%5, and
7:1.2:281.

The following operator aids e provided as part of the
NUPLEX 80+ man-machine inteyface (with the corresponding
CnSSAR-DC Sections indicated)

(1) Signal reduction an validation - 18.7.1.4 and
18:7:3:8:1:86,;

) Integrated Process Stgtus Overview (IPSO) - 18.7.1.2,

) Adarm handling - 18.%.1.5 and 18.7.2.3,

) Critical function mgfiitoring - 18.7.1.8.2 and 7.7.1.10,
5)

6)

7)

(
t
( Success path monitofing ~ 18.7.1.8.2,

( Core limit monitoryng - 7.7.1.8.1, and

( Computer aided surfeillance testing - 7.7.1.8.2.M.

The control automati of safety systems in NUPLEX 80+
conforms to the requjtements of Reference 14, that is, the
automatic systems arf designed to initiate and control all
preotective actions ch that the .ontrol room operator is
not vraquired to tak¢ any action before plant conditions are
such that manual acfiion is permitted (see CESSAR-DC, Section
7.1.2:13)., The vel of control automation for other
systems is determfned by the functional allocation of the
task analysis whi is described in CESSAR-DC, Section 18.5.
NUPLEX 80+ controfs for safe shutdown systems are discussed
in CESSAR-DC, Segtions 7.4.1 and 7.4.2. The human factors
related to the Efigineered Safety Features Actuation Systems
and to autviatfc controls a.e discussed in CESSAR-DC,
Sections 18.7§1.6 and 18.7:1.6.3.6, wherein the

acceptability the automatic controls for safety and
non-safety systPpms is demonstrated. Automation in process
control syste and non-safety component controls are

discussed in CESSAR-DC, Sections 7.7.1.1 and 7.7.1.2. The
Megawatt Demand Setter is discussed in CESSAR-DC, Sections
7.7.1.1.3 and J.7.1.2.3. NUPLEX B0+ employs no artificial
intellicence sfstens.

The philosop of information presentation and the

employment of ®omputer technology in plant operations are
discussed in CESSAR-DC, Section 18.7. NUPLEX 80+ utilizes

Amendment
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S
the computer’s ability to process rav data id to manipulate
and arrange information to support efficieft data access by
the operator Procens information is mgfe available in a
logically structured hierarchical formatd shich is based on
the result i functional task analysjgs This format | 8
designed t support monitoring, diaghost ios and control
tasks.

I'he Integrated Proces: Status @ervioew (1PS0O) is 3
dynamically updated compute: gaplay which presents
information to the perator to nable assessment )i the
overall plant process performancs IPS0O has been found to
improve operator performance d ing transients based upon
validation Xxperiments condud i at the Halden Reacto
Prolect NUPLEX B0+ meets the intent of the human factors
Criteria ldentified In Referenfes 1% and 16
e al h a e tance criteriafhave been met the man-machind
interface i ue is re system 80+ Standard Design,

REFERENCES

) NUREG 11 R Nuclear Regulatory Commission
Human Factorx PFro ¢ APril 1986.

e

. ANCotT & Kir s [ Engineering Des lgn forx h;n])wu»:.l
vesign", 19
MI11 I'D-14 "Hi 1 Engineering Design Criteri for
Millitary ysten lipment & Facilities", December 1974.

4 NUE.AG /( 696, " ential Human Factors Deficiend Y. n the
Design { Local ntrol tations and Operator Intert ( LN
N lear Power Pl ", April 1984,

‘ NUR} 07 & for Control Room Design Res Lews"™

5. N y Commisglon, September 1981.

{ NUR} { Term Ilmprovement: fon Nucleal Power
Plant Annunciator Systems" U.d Nuclear
Regul at April 1983
NUR} { iterized Alarm ystems", U,! } eal
Ragul at JUInNe 1

¢ NUREG 14 ¢ | L O} El'!!\]r!i v ‘v! {
Facilit ear | itory Comri lon Februaz
| »

e
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HP_5.A: LOCAL CONTROL BTATIONS

188UE

Generic Safety Issue (GS1) HF 6.1 in NUREG-0933 (Reference 1),
addresses additional NRC guidance for the design of local control

stations.

ACCEPTANCE CRITERIA ‘

The acceptance critcrm for the resolution of GSI HF 5.1 &
“\‘* (h\.ur‘f“ A)

RESOLUTION

addressed a

(TFLSERT
nd _résolved in this pendix. -~

/ y ~
Since GSI ME- 5.1 is -q:;:ppa/by the above GSI, this issue is
for the System” “Standard--Desigh

- B

.—-/

1. NUREG~0933, "“A Status Report On Unresolved Safety Issues",
U.S8, Nuclear Regulatory Commission, April 1989.

2. VanCott & Kincade, "Human Engineering Design for Equipment
Design", 1972,

3. MIL~STD~1472C, “Human Engineering Design Criteria for
Military Systems, Equipment & Facilities", December 1974.

4. NUREG/CR-3696, "Potential Human Fanctors Deficiencies in the
Design of Local Control Stations and Operator Interfaces in
Nuclear Power Plants", April 1984.

5. NUREG~0700, "Guidelines for Control Room Design Reviews",
U.8. Nuclear Regulatory Commisrion, September 1981.

Amendwent ¥
A-120 DecembLer 15, 1989
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,@ach local countrol station shall be designed tn meet the
intent of the guidance given in References 2, 3, 4, and Sp

__:I; "‘.Str"' @

Ke rd Degign ipcorparates ,
g W AP
rpleyén Jt fon gt H;

All aspects of the local control stations in NUPLEX 80+ are
designed to meet the intent of the guidance given in

References 2, 3, 4, and 5. The man-machine interfaces
at the local control stations are consistent with the
information presentation and control methodolojies used in
the NUPLEX 80+ main control room,

The design philosophy of the NUPLEX 80+ local control
stations is described in CESSAR-DC, Section 18.7.1.6.2.
Adequate communications are provided between the local
stations and the main control room as discussed in
CESSAR-DC, Section 9.5.%. Because the actuation of local
controls is on a single component basis, indication of
locally repositioned components is provided in the main
control room. A detailed discussion of abnormal component
conditions which are indicated by various alarus is given in
CESSAR~DC, Section 18.,7,1.6.2.10. 1t should be noted that
in the NUPLEX 80+ design, the ability to achieve cold
shutdown during conditions of control room evacuation is
provided at the remote shutdown panel. Local control
stations are wused only for maintenance and testing
activities. Consistent information presentation and control
techniques reinforce desired operator performance behavior
and reduce the chance of error during normal and off-normal
operation situations.

T S By S spp— R G a— e i e
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B¥ 5,21 REVIEW OF CRITERIA FOR HUMAN FACTORD ASPECTE

OF ADVANCED INSTRUMENTATION AND CONTROLS (ANNUNCIATORS)

188UE

Generic Safety lssue (GSI)
addresses additional NRC guidance for the

HF 5.2 in NUREG~0933 (Reference 1),
design of advanced

instrumentation and controls, in particular with respect to plant
annunciators.

ACCEPTANCE CRITERIA

The acceptance critorig‘ for the resolution of GSI HF 6.2 &
onconpsssed in GEI-HE-dvdviv That (( Tnse f a)

RESOLUTION D
“f?ha-rvsuiuttaﬁ?faf ‘ET”ﬂ?’S.z“in incladed -in-the resolution 10

|
|

GSI HF 1.3.4 contained in this Appendix.

REFERENCES

b

3.

U.S, Nuclear Regulatory Commission, April 198°7.

vanCott & Kincade, "Human Engineering Design for Equipment

Design", 1972.

MIL~-8TD-1472C, “Human Engineeri Design Criteria for

Military Systems, Equipment & Facilities", Decexber 1974.

&{ NUREG-0700, "Guidelines for Control Room Design Reviews"
’

u.

@ 5,

¢,

§. Nuclear Regulatory Commission, September 1981.

NURFG/CR-3217, "“Near-Term Improvements for Nuclear Power
Planp Control Room Annunciator Systems", U.S. Nuclear
Reguiatory Commission, April 1983,

NUREG/CR~3967, "Computerized Alarm Systems", U.S
‘ .5. " .
Regulatory Commission, June 1985, ! ' L
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/1.
Question CSLLD.2

Human Factors Issue Item 1.D.2: Plant Safety Parameter Display Console - The C-E
response provided for 1.D.2 states that, “The SPDS functions shall be integrated into the
overall control roomdesign.” In order to meet the intent of Item 1.D.2, & focused discussion
must be provided which specifically states how System 80+ meets the requirements for an
SPDS, as identified in NUREG-0737 Supplement 1 Section 4, Safety parameter Display
System and NUREG-0696 Functional Criteria for Emergency Response Facilities, Section §,
Safety Parameter Display System,

Response GS1LD.2

The Nuplex 804 advanced control complex design integrates the SPDS function into the
man-machine interface design. This response will address each of the major SPDS
requirements in NUREG-0696 and NUREG-0737, Supplement 1.

NUREG-0696
Section 5.1 - Function

The SPDS function in Nuplex 804 is met by the critical functions CRT display
hierarchy in the Data Processing System (DPS). This hierarchy displays the results of
algorithme« which monitor the status of nine critical safety fuactions (including those
speciticd in NUREG-0696) and indicates alarms which allow rapid detection of
challenges to the critical safety functions, Additional information is provided on a

display page specifically designed for each critical safety function and on detailed
success path pages.

Human factors considerations are incorporated in all aspects of the design as
documented in CESSAR-DC and tne Human Factors Program Plan. As described in
Section 18.7.1.4 of CESSAR-DC, the Nuplex 80+ design uses validated process
representation values for display and alarm processing for al! an-machine in(2rfaces,
including the SPDS function. As part of the normal CRT d.. iay system, the SPDS
function is in operation during both normal and abnormal conditions and is used to
monitor critical power production fractions normally in a similar manner to safety
fractions. Parametcr trending is available for any monitored parameter in the DPS.

Section 5.2 - Location

The SPDS function (i.e., critical function display) is available at all MCR CRTs (one
at each panel), in the control 10o0m offices, in the TSC and at the EOF.
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(4.

Question GS1 125.1.3

In NUREG-0933, ltem 125.1.3: SPDS AVAILABILITY, the paragraph OTHER
CONSIDERATIONS cites two important factors to be considered in the design of an SPDS
system. ‘They are that (1) “The 5PDS is used in addition to the control room instrumentation
system to aid and augment the control room system,” and (2) "The SPDS addition provides a
diverse and improved diagnostic system but in itself is redundant 1o the plant
instrumentation...* TMI Action Plan ltem 1.D.2 Safety Parameter Display System (SPDS)
required that licensees install a system to continuously display information from which the
plant safety status can be readily assessed. The SPDS should be a continuously available,
consolidated display of, at a minimum, reactivity control, reactor core cooling and primary
system heat removal, reactor coolant system integrity, radioactivity control, and containment
conditions.

The C-E response to this item states, “In the ACC, SPDS functions are implemented by three
distinet information display systems regularly used by the operator: the Integrated Plant
Status Overview (IPSO) panel, the Data Processing System (DPS), and the Discrete
Indication and Alarm System (DIAS)."

In order to close out GS1 125.1.03 a detailed description needs to be provided of how the
System 804 control ream design meets the intent of a continuously available consolidated
display of the plant parameters, as required, for an SPDS.

Response GSI 125.1.1.3

The TMI Action Plan Item 1.D.2 SPDS provides requirements for adding a system (o an
existing contro' room. Since it is a new design, Nuplex 804 does not employ an SPDS that
is added to an existing control room, but meets SPDS requirements by integrating SPDS
functions into the Nuplex 804 Advanced Control Complex de.. 1. Critical functions
monitoring and post-accident monitoring requirements are integrated into the DPS and DIAS
designs,

The continuously displayed SPDS infor aation is provided on the big board overview display
or IPSO. This non-selectable display continuously provides status of the critical safety
functions including key plant parameter values or trends and status of all success paths for
safety functions. The IPSO display and additional SPDS critical function information is
continuously available (if selected) at any DPS CRT (one located on each MCR panel), This
combination of a continuously displayed overview, with highly processed SPDS information,
and continuously available CRT critical function display pages, of increasing detail, meets
the intent of the GSI.

See the response to GSI 1.D.2,
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Figure 11 BUTLDING BLOCK SUMMARY

PREREQUISITES FROM ONGOING PROGRAMS

Current Nuclear
Plant Performance

(Uti*vies)

Low-Level
Radioactive Wuste

(EEIACORD)

High-Level
Radioactive Waste

(EETACORD)

Adequate, Economic
“wel Supply

(EEI)
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===
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Financing

(EED)

State Economic
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(EED

Enhanced Governmental
Suppont
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ACTION PLAN FOR BUILDING BLOCK #7;
ENHANCED STANDARDIZATION BEYOND DESICGN

I Goals and Responsibilities

Establis! noanstitutional framework ipproach to 'n.}-l- ment and
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the NPOC Position Paper on Standardization published in April 1991 addresses
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This building block is based on Section 5 of the position paper and addresses
standardized elements for operation of a family of plants, regulatory acceptance of
appropriate aspects of these elements, and resolution of related issues that impact
the standardized operational elements

Standardized Operational Elements

Standardization beyond design is intended to foster uniformity in startup, opera
tion, maintenance, training, and quality assurance practices that provide a clear
benefit in terms of effective operational performance, reiiability, efficiency, or
economy. To realize the full benefits of standardization beyond design, a set ol
essential elements consistent with this goal needs to be defined for a family of
standardized plants. These elements will include areas such as

a Organization Structure

b Administrative Procedures
i Technical Procedures

d Operating Procedures

0 Maintenance Procedures

{ Personnel Qualification

X Training

h "erformance Standards

| Logistics Support

| Operating Experience

k. Configuration Management
I Quality Programs

m. Emergency Planning
n Information Dala P'rocessing and Records Management
0 Regulatory /Licensing / Engineering Interface

.'\p]‘:-m\ h

It is expected that the approach to development of the standardized operational
elements will involve the formation of a steering group and appropriate expert
working groups selected from nuclear utilities. It is also anticipated that the
actual owner/operators will be heavily involved as this effort proceeds to the
level of detailed procedure development

Interface with the NRC on appropriate aspects of the standardized operational ele-
ments will be necessary to achieve regulatory acceptance and to ensure that the
regulatory process and associated regulatory decision making does not impact
standardization beyond design. In addition, it is recognized that through this
etfort, elements may be identified that may be directly linked to the regulatory
process and/or that may extend beyond the mission of INPO. Such elements may
include: ’

111-48 Block 7







7M7

7M8

,"\1“

v,

T

11-50

lie<Ins

List appropriate guidelines and practices to be developed for  3/93

a model family ol ;\I.mls. consistent with the above

Formulate an action plan for prioritization, development 6/93
review, validation and finalization of the guidelines and

practices

Develop a model mechanism for maintaining standardiza 12/93
tion within a family of plants throughout the operational

life of the plants

From Block 2--Stable regulatory environment that encourages industry
self-improvement initiatives

From Block 2--Mechanisms for regulatory interface and regulatory
acceptance of appropriate aspects of the standardized operational
elements

From/to Block 3--Evolutionary and passive ALWR Utility Requirement:
Document submitted to NRC and plant designers as a foundation for the
design basis for standardization beyond design

From Block 4--Design input to approaches taken in standardization
beyond design

From/to Block 6-~Exchange information on the design basis to support
enhanced standardization beyond design

[o Blocks 2, 3 and 4--Provide input to the ITAAC process

From/to Blocks 9 and 10--Enhance the basis for assessment of financial

ISSUES

Block 7
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