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SoftwareVerificationandValidation
Handbook for Digital I&C System
in Nuclear Power Plant

Digital 1&C systems, the nervous systems of a nuclear power plant, require additional
design and qualification approaches above and beyond analog I&C systems. The major
differentiator between the digital I&C systems and the analog I&C systems is the
software. To obtain high confidence in the software quality, a high quality software
development engineering process is necessary that incorporates disciplined specification
and implementation of design requirements. As part of high quality engineering assurance,
rigorous software Verification and Validation (V&V) life cycle methodologies are
necessary.

Lifecycle methodologies are compliant with the IEEE Standard 1012-1998, which
states that V&YV is the process of determining whether:

(1) Requirements for a system or component are complete and correct.

(2) Products of each development phase fulfill the requirements or conditions imposed

by the previous phase.



(3) Final systems or components comply with specified requirements and their

intended use.

To ensure the objectivity and obtain high confidence in examining the design output
generated by the development organization, the V&V organizational independence from
the development organization must be assured technically, financially, and managerially.
The V&V methodologies include design review, inspection, walkthrough, requirement
traceability analysis, software criticality analysis, security assessment, software component
and integration testing, system integration and system testing, and acceptance testing. The
V&V process, activities, and tasks in each phase of the development life cycle dictate
the V&V engineers work flow. To be efficient, V&V activities must be in sync with the

development organization.

This handbook provides a practical guidance for the V&V practitioners to plan the
V&V, execute the V&V, and generate V&V results that aim at reaching high quality and

high confidence in the software of digital I&C systems used in nuclear power plants.
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