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SYSTEM 80+ HUMAN FACTORS

0 THIS PRESENTATION WILL DEFINE ABB-CE'S EXPECTATIONS
REGARDING THE NRC APPROVAL TO BE STATED IN THE DSER
FOR THE SYSTEM S0+ CONTROL ROOM DESIGN.

0 THIS PRESENTATION WILL NOT DEFINE WHAT WILL BRE
CERTIFIED.

DESIGN FEATURES FOR CERTIFICATION WILL BE DEVCLOPED
AS PART OF THE TIER 1 CERTIFICATION EFFORT.



ABB-CE EXPECTATIONS FOR THE CESSAR-DC CHAPTER 18 DSER

THE DESIGN PROCESS FOR THE RCS PANEL, CONTROL ROOM
CONFIGURATION AND INTEGRATED PROCESS STATUS OVERVIEW
(IPSO) IS ACCEPTABLE.

- MAN-MACHINE INTERFACE DESIGN FEATURES
DEVELOPMENT

FUNCTIONAL TASK ANALYSIS METHODOLOGY
RCS PANEL DESIGN PROCESS

VERIFICATION ANALYSIS PROCESS

CONTROL ROOM CONFIGURATION DESIGN PROCESS
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CESSAR

CERTIFICATION

Section
18.5
18.5.1
18.5.1.1

18'5‘1'3-.1
18.5.1.1.2

18.5.1.2

18.5.1.4
18.5.1.4.1
18.5.1.4.2
18.5.1.4.3
18.5.1.4.4
18.5.1.4.5
18.5.1.5
18.5.1.6
18.5.1.7
18.5‘1'8

18.5.1.8.1
18.5'1'8.2

18.5.1.8.3

TABLE OF CONTENTS (Cont‘d)

CHAPTER 18

Subject

FUNCTIONAL TASK ANALYSIS

FUNCTIONAL TASK ANALYSIS METHOD

Analysis Bases

System Bares
Human Bases

Function Allocation Criteria

Basic Documentation Review

Plant Processes
Plant Configurations
Modes of Operation

Analysis Structure

Gross Function and Subfunction
Levels

Task Level

Elements Level

information Characteristics Level
Time Profile Level

Analysis of Operator Tasks

Data Review

Results Documentation

Function Allocation

Time Profiles

Estimated Cognitive Processing
Time for Simple Decisions
Estimated Cognitive Precessing
Time for Task Element List
Cumulative Processing Times
Identification of Overload
Situations and Recommendations

Amendnent E
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18.5-9
18.5~10
18.5-10
18.5-10

18.5-10
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CESSAR Ciirificarion

TABLE OF CONTENTS (Cont’d)

CHAPTER 18

18.

ons by Event

Event Sequenc

formation Characteristics

ACcess;
Generic Function Allocati
Reactor Trip

COMPARISON WITH EXPERIENCE~-BASED
INSTRUMENTATION REQUIREMEFTS

Page No.

CONTROL ROOM CONFIGURATION

FINITION OF CO» IGURATION TERMS

PERATIONAL REQUIREMENTS
FFING DESIGN BASES
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ABB-CE EXPECTATIONS FOR THE CESSAR-DC CHAPTER 18 DSER

2. THE NUPLEX 80+ MAIN CONTROL ROOM CONFIGURATION IS
ACCEPTABLE.

- P*NEL FCOTPRINT
- LOCATION OF IPSO
- LOCATION OF OFFICES
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CESSAR Z&iiFanon

TABLE OF CONTEN(S (tont‘d)

| CHAPTER 18
{  section Subject rage No.
’
18.6.4 CAKNIDATE CONFIGURATION 18.6~4
EVALUATION
18.6.4.1 Reference Design Configuration 18.6-4
18.6.4.2 Reference Design Evaluation 18.6~4
Resultis
18.6.4.3 Candidate Configurations and 18.6+~5
ﬁ Evaluations
18.6.5 NUPLEX 80+ CONTROL ROOM CONFIGURATION 18.6+7
18.6.5.1 Master Cont.: . Console (MCC) 18.6-7
18.6.5 2 Auxiliary Conscle and Safety 18,.6~8
Console (ACSC) . ‘
18.6.5.3 control Room Supervisor (CRS i8.6-9
onsole
18.6.5.4 Control Room Offices 18.6~10
18.6.5.4.1 shift Supervisor’s Office 18.6~-11
18.6.5.4.2 CRS Office 18.6-11
18.6.5.4.. ARO/NEO Suvpport Office 18.6-11
18.6.5.5 Control Room Furnishings 18.6-12
18.6.5.5.1 Furniture 18.6~-12
18.6.5.5.2 Document Lay Down Space 18.6~12
18.6.5.5.3 Reference Document Storage 18.6~-13
18.6.5.6 Workspace Visibility, 18.6-13
Mobility and Access
18.6.5.6.1 visibility Evaluation 18.6~13
186.6.5.6.1.1 MCC Visibility 18.6~14
18.6.5.6.1.2 ACSC Visibility 18.6~14
18.6.5.6.1.3 CRS Console Visibility 18.6~14
18.6.5.6.1.4 Control Room Offices 18.6~-15
visibility

Amendment E
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ABB-CE EXPECTATIONS FUR THE CESSAR-DC CHAPTER 18 DSER

2. THE DESIGN OF THE INTEGRATED PROCESS STATUS OVERVIEW
IS ACCEPTABLE.

- FUNCTIONAL DESIGN
- CONTINUOUS CRITICAL FUNCTION STATUS DISPLAY
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Section
1.06.5'6!2
1‘.6.5!6.3

18.6.5.7

18.6.6

18.6.6.1
18.6.6.2
18.7

18.7.1

16.7.1.1

18.7.1.2.1

18.7.1.2.2

i8.
18.

TABLE OF CONTENTS (Cont’d)

CHAPTER 18

Subject
Mobility Evaluation
Contrelling Workspace Access
Evaluation

Console Profiles

CONTROL ROOM ENVIRONMENT AND
COMMUNICATION

Environmental Design Criteria

Communications Design Criteria

INFORMATION PRESENTATION AND FANEL
LAYOUT EVALUATION

NUPLEX 80+ INFORMATION
PRESENTAT1ON

Information Presentation
Corventions

Representational Features
Coding Techniqgues~-Color/Shape
Labeling, Text, and Data
Alarm Philosophy

Information Access

Data Content/Display

Density Guidelines

Size Criteria for Labels and
Information

Integrated Process Status
Overview (1PSO)

IPSO Representational
Characteristics and Feature.
Plant Functional Information
on IPSO

Systems Represented on IPSO
Alarms Presented on IPSO

Page Nc.
18.6~15

18.6~16
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18.6-17

18.6~17
18.6~-18

1R.7-1
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18.7-2
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18.7-15

18.7-16
18.7-17

Amendment E



DLNRLL.DOC « §

4A.

48B.

ABB-CE EXPECTATIONS FOR THE CESSAR-DC CHAPTER 18 DSER

THE DESIGN PRODUCT FOR THE RCS PANEL IS ACCEPTABLE.

RCS ALARM TILES

RCS DISCRETE INDICATORS

RCS CRT PAGES

RCS PROCESS AND COMPONENT CONTROLS
RCS PANEL LAYOUT

THE MMI FEATURES USED FOR THE RCS ARE ACCEPTAELE FCR
USE IN EQUIVALENT APPLICATIONS FOR ALL REMAINING
PANELS. EXAMPLES OF THESE FEATURES ARE:

- DIAS ALARM TILE DISPLAY FORMAT/FEATURES

- DIAS DEDICATED PARAMETER DISPLAY
FORMAT/FEATURES

= DIAS MULTIPLE PARAMETER DISPLAY FORMAT/FCATURES

- CCS PROCESS CONTROLLER DISPLAY FORMAT/FEATURES

- CCS COMPONENT CONTROLS
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CESSAR Ziiificarion

TABLE OF CONTENTS (Cont‘d)

CHAPTER 18
Section Subject Page No.
18:.7:2:3.1 Criteria for Determination of 18,.7-65

Required Devices and Assignment
Devices to Functional Groups
18.7.2.2.2 Procedure for Determination 18.7+66
of Required Indication and
Control Devices and Assignment
to Appropriate Functional Groups

10.7.3.3 part 1II: Criteria and Procedure 18.7-67
for the Detailed Layout of
Controls and In. lcations within
Furctional Groups

16.7.3:3.1 Detailed Device Layout Criteria 18.7-68
18.7.2.3.2 Criteria for Spacing of 18.7-70 ’
indications and Controls { )
318.7.3.3.3 Criteria for Device and Functional 18.7-71 et
Group Identification
18.7.2.3.4 Procedure for the Detailed Layout 18.7-74
of Controls and Indications within
Functional Groups
18.7.2.4 Remote Shutdown Fanel Design 18.7-75
Criteria
18.7.1% RCS PANEL DESIGN 18.7-77
18.7.3.1 Assignment and Arrangement of 18.7-77
Functions on the RCS Panel
18.7.3.2 Determination and Assignment of 18.7-79 s
Reguired Indication X?arm and
Zontrol Devices for the RCS Panel
18.7.3.2.1 RCS Panel Indication 18.7-81
18.7.3.2.1.1 Discrete Indication 18.7-82
18.7.3.2.1.2 CRT Displays 18.7-83
18.7.3.2.1.3 RCS Functional Group 18.7-84
Indication
18.7.3.2.1.4 Reactor Coolant Pump (RCP) 18.7-91
- Functional Group indication
18.7.3.2.1.5 RCP Seal/Bleed Systen 18.7-94
Functional Group Indicaticn
Amendment E

viii December 30, 1988
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CHAPTER 18
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Section Subject Page No.
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Controls
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ABB-CE EXPECTATIONS FOR THE CESSAR-DC CHAPTER 18 DSER

5A. THE DESIGN PROCESS FOR THE REMAINING CONTROL ROOM
PANELS IS ACCEPTAELE.

FUNCTIONAL TASK ANALYSIS EXPANSION
PANEL DESIGN PKOCESS

DESIGN REVIEW

DYNAMIC PROTOTYPE EXPANSION
VERIFICATION ANALYSIS

58. THE ITAAC WIL!. DEMONSTRATE THAT THE REMAINING PANELS
HAVE BEEN CONSTRUCTED IN ACCORDANCE WITH THE
REFERENCE RCS PANEL AND THAT THE REQUIRED INVENTORY
OF INFPRMATION AND CONTROLS IS AVAILABLE.

CVCS ALARM TILES

CVCS DISCRETE INDICATORS

CVCS CRT PAGES

CVCS PROCESS AND COMPONENT CONTROLS
CVvCS PANEL LAYOUT
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18.7.4.5
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ABB-CE EXPECTATIONS FOR THE CESSAR-DC CHAPTER 18 DSER

6. “HE ITAAC WILL DEMONSTRATE ACCEPTAELE OPERATOR
PERFORMANCE IN THE COMPLETE CONTROL ROOM.

- ACCEPTANCE CRITERIA FOR NORMAL OPERATION
- ACCEPTANCE CRITERIA FOR ABNORMAL OPERATION



CONTROL ROOM DESIGN VERIFICATION
ACCEPTANCE CRITERIA

- Main Control Room Evaluated with Complete
Complement of Reference and Support Material (e.qg.,
Procedures)

- Operational Verification Using Full Scope Simulator

Normal Operation - Achieve Desired States

- Heatup Without Tech. Spec.

- Startup Violations or Plant

- Power Changes Protection System Pre-Trips
- Shuitdow!

- Cooldown

- Refueling



CONTROL ROOM DESIGN VERIFICATION
ACCEPTANCE CRITERIA

¢ Operational Verification Using Full Scope Simulator

Abnormal Conditions - Identify Event, Satisfy
Safety Function Status Checks, Meet EPG Event

Specific Criteria

- Uncomplicated Reactor Trip

- Loss of Coolant Accident

- Steam Generator Tube Rupture
- Excess Steam Demand Event

- Loss of Offsite Power

- Loss of All Feedwater

- Station Blackout

N+1 Event - Using Functional Recovery Meet
Critical Safety Function Acceptance Criteria
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CESSAR-DC CHAPTER JCUMENTATION

SIGNIFICANT DOCUMENTATION EXISTS SUPPORTING
CHAPTER 18.

ABB-CE WILL CLEAPMY IDENTIFY DOCUMENTS AND
INFORMATION LOCATION WITHIN DOCUMENTS WHEN
THEY ARE REFERENCED.

ABB-CE DOES NOY DESIRE TO PLACE BACKUP
DOCUMENTS IN THEIR ENTIRETY ON THE DOCKET.

THOSE SECTIONS OF DOCUMENTS USED TO MAKE
THE SAFETY DETERMINATION MAY BE PLACED ON
THE DOCKET.



