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SUMMARY

[. Title

Establishment of Strategy for the Development of Instrumentation and

Control System in Nuclear Power Plants

IT. Objective and Importance of the Project

Unique nuclear I&C technology is associated with equipment design
and fabrication techniques as well as basic design and detailed design
techniques. Development of Instrumentation and Control System in
Nuclear Power Plants has been prepared since July 2000, trying to
acquire a unique nuclear I&C technology. Planning for the project has
been performed to derive issues for localization of nuclear I&C
equipments. Based on the planning, task forces for the project have been
constructed. KAERI will be responsible for the tasks such as
'Development of Digital Reactor Safety System’, 'Development of the
Licensing Support Technology for Digital I&C’, 'Development of NPP
Monitoring and Operation Support Technology® This work establishes
detailed promotion plan and strategy for the project. The results of the

work will be a basis of the project.

IM. Scope and Contents of Project

Localization of nuclear I&C technology firstly requires the deduction of
well established techniques that associated institutes already have. The
Development of Instrumentation and Control System in Nuclear Power

Plants project will stimulate the integration of the well established



techniques and develop them further. The scope of this work covers the

following tasks:

* Establishment of the promotion strategy for the project

* Establishment of the promotion strategy for the licensibility of the
systems developed in the project

» Establishment of the role assignment scheme among local nuclear 1&C
institutes

» Establishment of the promotion strategy for the tasks of KAERI in the

project

IV. Result of Project and Proposal for Application

The promotion strategies developed in this work will be utilized as
Request for Proposals of the Development of Instrumentation and Control
System in Nuclear Power Plants project. Based on the RFP’s, KAERI can
be responsible for the tasks such as ’'Development of Digital Reactor
Safety System’, 'Development of the Licensing Support Technology for
Digital I&C’, 'Development of NPP Monitoring and Operation Support
Technology’. Furthermore, the results of this work can be utilized to

enforce the interfaces among other institutes associated with the project.

_iv_
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* Impact of smoke on digital I1&C

» Total system requirement spec framework

* Risk ranking of environmental stressors on digital I1&C

» Application of computer-based I&C systems to NPPs

* Digital system performance and reliability

*« CASE tool to evaluate diversity in safety system hardware

» Software language develop digital system reliability measurement

« ESF-CCS requirements specification framework
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Testing Off-the-Shelf Computer Based Systems
- IV&V vs. V&V, Issues and Recommendations
— Objectives for a Software Inspection, Tests, Analyses and Acceptance
Criteria(ITAAC) Model
— Techniques, Processes, & Measures for Software Safety & Safety &
Reliability Part One: Standards
- Software Reliability and Safety in Nuclear Reactor Protection Systems:
Interim Report
* Real Time Performance

- Software Performance Engineering Extensions for Real-Time Systems



Real-Time Performance
- Software Performance Engineering in the Development of
Safety-Critical Systems
- Real-Time Systems Complexity & Scalability
* Formal Methods in Software
- Software Cost Reduction Methodology: An Overview (Special Report)
- Considerations for the Use of Formal Methods in Software-Based
Safety Systems (Guidance)
- Assessment of Formal Specifications for Safety Critical Systems
(Comparison SCR & VDM report)
- Formal Methods in the Development of Safety Critical Safety Systems
* Commercial Software Testing
- Testing Existing Software for Safety related Applications
- Testing Strategies
- Testing Existing Off-the-Shelf Computer Based Systems
» Programmable Logic Controllers(PLC)
- PLC Characteristics and Safety Considerations
- The PLC and Its Application in Nuclear Reactor Protection Systems
- Application of PLC in Emergency Shutdown Systems
* Digital Communications Systems
- Communication Systems in Nuclear Power Plants
- Communication Guidance
» Assessment of the GE ABWR Protection System
A Method of Verifying the timing of the Digital Part the GE ABWR

Protection System

GE ABWR Common Mode Failure Analysis

- FMEA Study of the GE ABWR Protection System

- Preliminary Software ITAAC for the GE ABWR Protection System

 Verification and Validation of Safety Related Software
- Verification and Validation Techniques and Auditing Criteria for
Critical System-Control Software(Guidance)
- Verification and Validation Techniques for Software Safety and

Reliability
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» Assessment of the CE 80+ Protection System

» Assessment of the AP 600 Protection System

» Assessment of IEEE Standard 796-1983, "IEEE Microprocessor
System Bus”

» Assessment of the GE SBWR Protection System

* Tech Spec Review for ABWR

* CE 80+ Tech Specs

» Safety Hazards Analysis Explained

* Vendor Assessment

* Threshold - When is Staff Review Required

* Review Standard Review Plan - Planned

» Update NUREG-049

* Computer Security - Planned

* Guidelines for Tools Assessment for Safety Critical Systems

» Software Reliability Metrics - Planned

* Digital System Failure Database / Analysis — Planned
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« JEC 60671 Ed. 1.0: Periodic tests and monitoring of the protection system

of nuclear reactors

« IEC 60709 Ed. 1.0: Separation within the reactor protection system

« [EC 60744 Ed. 1.0: Safety logic assemblies of nuclear power plants -
Characteristics and test methods

« [EC 60780 Ed. 2.0: Nuclear power plants - Electrical equipment of the
safety system - Qualification

« [EC 60830 Ed. 1.0: Software for computers in the safety systems of
nuclear power stations

« [EC 60880-2 Ed. 1.0: Software for computers important to safety for
nuclear power plants - Part 2: Software aspects of defence against

common cause failures, use of software tools and of pre-developed

-11 -



software

« JEC 60987 Ed. 1.0: Programmed digital computers important to safety for
nuclear power stations

« [EC 61225 Ed. 1.0: Nuclear power plants - Instrumentation and control
systems important for safety — Requirements for electrical supplies

*« [EC 61226 Ed. 1.0: Nuclear power plants - Instrumentation and control
systems important for safety — Classification

*« [EC 61500 Ed. 1.0: Nuclear power plants - Instrumentation and control
systems important to safety - Functional requirements for multiplexed
data transmission

« IEC 61838 TR Ed. 1.0: Nuclear power plants - Instrumentation and
control functions important for safety - Use of probabilistic safety
assessment for the classification

« [EC 62138: Nuclear Power Plants Instrumentation and Control -
Computer-based systems important for safety—- Software aspects for 1&C
systems of class 2 and 3

* [IEC 61513: Nuclear power plants - Instrumentation and control for

systems important to safety — General requirements for systems
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