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Introduction

The licensing process for the upgraded Temelin I&C and Fuel designs were
enhanced with the introduction of U.S. Nuclear Regulatory Commission, NRC
practices. Specifically, the use of the NRC Regulatory Guide 1.70, "Standard
Format and Content Guide for Safety Analyses Reports" and NRC NUREG 0800,
"Standard Review Plan for the Review of Safety Analysis Reports for Nuclear
Power Plants", were beneficial in the development and review of Temelin
licensing documentation. These standards have been used for the preparation
and review of Safety Analysis Reports in the United States and also in a large
number of licensing applications around the world.

Both Regulatory Guide 1.70 and NUREG 0800 were developed to provided a
predictable and structured approach to licensing. This paper discusses this
approach and identifies the benefits to designers, writers of licensing
documentation and reviewers of licensing documents.

Regulatory Guide 1.70

One of the goals of the U.S. NRC licensing regulatory practices is to further
ensure safety by developing regulations and regulatory practices that are clearly
understood by both the Nuclear Power Plant (NPP) representatives and by
regulatory reviewers. A review of the regulations that are used for the
development and review of the Safety Analyses Reports demonstrates this
objective. Regulatory Guide 1.70," Standard Format and Content of Safety
Analysis Reports for Nuclear Power Plants" provides detailed guidance to the
writers of Safety Analysis Reports. This Regulatory Guide was developed to
allow for the standardization of information that is required by NRC for the
granting of both Construction Permits and Operating Licenses. The Regulatory
Guide provides direction in the format and content of required information. Table
1 provides a listing of the chapter titles required by the guide. The use of this
Guidance allows for the efficient presentation of material, by clearly defining the
location for the presentation of criteria, design information
and analyses. This allows for standard referencing in chapters that are devoted
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to providing design information to chapters that are devoted to providing criteria.
Use of the Regulatory Guide also provides for the author to understand the
complete documentation needs of the regulatory authority. For example, the
following is an example of information that is required to be provided in Chapter
4, "Reactor", Section 4.3.1 " Design Bases":

"The design bases for nuclear design of the fuel and reactivity control
systems should be provided and discussed, including nuclear and
reactivity control limits such as excess reactivity, fuel burnup, negative
reactivity feedback, core design lifetime, fuel replacement
program, reactivity coefficients, stability criteria, maximum controlled
reactivity, insertion rates, control of power distribution, shutdown margins,
stuck rod criteria, rod speeds, chemical and mechanical shim control,
burnable poison requirements, and backup emergency shutdown
provisions."

The Regulatory Guide provides over 300 pages of requested information similar
to the above paragraph. This allows the Safety Analysis Report author to have a
detailed understanding of the expectations of the regulatory authority with
regards to format and content.

While the Regulatory Guide provides significant instructions in format and
content of Safety Analysis Reports it provides little guidance in listing the
regulations that need to be address for compliance. Regulatory compliance is the
role of the Standard Review Plan, NUREG 0800.

Standard Review Plan

The Standard Review Plan (SRP) is prepared for the guidance of staff reviewers
in the Office of Nuclear Reactor Regulation in performing safety reviews of
applications to construct or operate nuclear power plants. The principal purpose
of the SRP is to assure the quality and uniformity of staff reviews and to present
a well-defined base from which to evaluate proposed changes in the scope and
requirements of reviews. A purpose of the SRP is also to make information about
regulatory matters widely available and to improve communication and
understanding of the staff review process by interested members of the public
and the nuclear power industry.

The specific information required by the NRC for an evaluation of an application
is identified in Regulatory Guide 1.70, The SRP sections are keyed to the
Standard Format, and the SRP sections are numbered according to the section
numbers in the Standard Format.

Though the SPR is written for the use of the regulatory reviewers, it also
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provides key information for designers and for writers of Safety Analysis Reports.
In particular, writers can use the reviewer requirements as a guide for information
that needs to be included in a SAR. This can reduce the number of follow-up
questions that are made by regulatory reviewers. As a comparison of the level of
detail available, the I&C section of Regulatory Guide 1.70 is 7 pages in length
while the I&C section in the SRP for Chapter 7 is over 85 pages. The SRP thus
complements the Regulatory Guide as guidance for the appropriate level of detail
necessary to make the regulatory review efficient.

The individual SRP sections address, in detail, which NRC organization performs
the review, the matters that are reviewed, the basis for review, how the review is
accomplished, and the conclusions that are sought. Each SRP section is
organized into five subsections as follows:

I. Areas of Review

This subsection describes the scope of review, i.e., what is being reviewed by the
reviewer. This subsection contains a description of the systems, components,
analyses, data, or, other information that is reviewed as part of the
particular Safety Analysis Report section. It also contains a discussion of the
information needed or the review .

II. Acceptance Criteria

This subsection contains a statement of the purpose of the review, an identifica-
tion of which NRC requirements are applicable, and the technical basis for
determining the acceptability of the design or the programs within the scope of
the area of review of the SRP section. The technical bases consist of specific
criteria such as NRC Regulatory Guides, General Design Criteria, Codes and
Standards, Branch Technical Positions, and other criteria.

III. Review Procedures

This subsection discusses how the review is accomplished. The section is
generally a step-by-step procedure that the reviewer goes through to provide
reasonable verification that the applicable safety criteria, as defined in the
previous sub section have been met.

IV. Evaluation Findings

At the completion of an NRC review of a Safety Analysis Report, the NRC
publishes the findings of there review. These findings are published in a
document entitled " Safety Evaluation Report". For each section, a conclusion
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that is to be provided in the NRC's Safety Evaluation Report is requested. This
subsection provides guidance on the specific subjects reviewed and which
aspects of the review were selected or emphasized; which matters were
modified, require additional information, will be resolved in the future, or remain
unresolved; where the plant's design or programs deviate from the criteria stated
in the SRP; and the bases for any deviations from the SRP or exemptions from
the regulations.

V. References

This subsection lists the references used in the review process. These
references could be Regulations, Regulatory Guides, and Industry Standards or
specific NPP reports or Topical Reports that were used in the evaluation.

Benefits

The use of these regulations was beneficial to both the writers and reviewers of
Safety Analysis Reports. Some of the Key benefits are as follows;

Safety Analysis Report documentation is predictable. The guidance provided in
these regulations define the content, in sufficient detail, that the regulatory
criteria and the informational needs, necessary for the successful preparation of
a SAR are understood in advance. Prior to the writing of a SAR the design
information required for licensing is understood. Design activities can be
scheduled in such a manner as to provide licensing ( SAR) input, to support the
licensing process. Licensing scheduling and associated cost for producing
licensing documentation can be estimated with greater accuracy.

The licensing standards provide guidance to designers. Design criteria is
explicitly given for every aspect of design and analyses. The NUREG 0800 list
and discusses the regulatory criteria each design must comply with. A review of
this NUREG provides valuable input to the design process by identifying all
required regulatory guides and industry practices.

NUREG 0800 is an excellent tool for regulatory authorities. As previously stated,
the NUREG was written a guide for regulatory reviewers. This NUREG can be
used as a tool for conducting regulatory reviews. It provides a detailed,
methodical approach for conduct regulatory reviews of a SAR. A regulatory
reviewer can use the process and perform a line-by-line review of a application
with confidence that the important safety issues will be covered. In addition to
providing guidance for a regulatory review, the NUREG also provides guidance
for documenting the results of the review. As can be seen from Table 1 all
aspects of NPP design, criteria and analyses are covered by the Regulatory
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Guide and associated NUREG.

The Regulatory Guide 1.70 and the NUREG 0800 have been used for the
licensing of Nuclear Power Plants for over 20 years. All US Safety Analysis
Reports and numerous international licensing submittals have followed this
practice. The wealth of experience gained from these applications is beneficial to
both the authors and reviewers of SARs.

For the author of a Safety Analysis Report, numerous applications exist as
examples of successful applications. From these examples one can judge the
level of detail required for a successful application. For applications using
Westinghouse technology, numerous generic reports have been written to
address subjects identified in NUEG 0800. The Westinghouse generic reports
have been submitted to NRC and have received written NRC approval. These
reports address such areas as programmatic plans i.e. Quality Assurance,
Software Verification &Validation, Equipment Qualification and resolution of
specific technical issues such as fuel rod bow or reactor vessel toughness.

The guidance provided in Regulatory Guide 1.70 and NUREG 0800 can be used
for both the licensing of an entire Nuclear Plant or for the licensing of a major
plant upgrade, such as an I&C replacement. For example if an NPP was to
upgrade the I&C design, portions the Regulatory Guide and NUREG could be
used as guidance for identifying regulatory design criteria, licensing
documentation requirements for the licensing submittal. Selected Chapters ,
including criteria, from Chapter 3, regulatory and industrial design guidance and
licensing submittal format and content informational requirements from the I&C
Chapter 7, and the quality assurance program in Chapter 17 could be assembled
as a licensing submittal. A regulatory reviewer could use NUREG 0800 to review
the submitted information. Designers could also use the information in the
NUREG 0800 as a base of regulatory requirements.

The information in Regulatory Guide 1.70 and NUREG 0800 allow for the
flexibility to include specific design features and in country regulations with great
ease. The content and format guides identify areas with regulations are listed.
Additional in country regulations can be added to these list and addressed in the
same manner as the listed NRC requirements. In addition that guidance provided
in these standards also allow new sections to be added to address specific VVER
design information. For example, the Temelin I&C design required the designers
to address Czech Decrees. Section 7.1 of the Regulatory Guide and the NUREG
provide a list of NRC Regulatory Guides and Industry Standards that were to be
provided. These list were expanded to include both Czech and IAEA standards.
The Temelin I&C design also included a Diverse Protection System, DPS that is
not required or addressed in the Regulatory Guide or the NUREG. A
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new section was provided in Chapter 7 of the Temelin Safety Analyses Report.
While this section was developed to describe the Temelin DPS, the section was
written and reviewed to format and criteria from Primary Protection System
Reactor Trip, Section 7.2 and Primary Protection , Engineered Safeguards
System.

The use of these standards has been successfully applied on the Temelin
project. The Temelin Safety Analysis Report was written using Regulatory Guide
1.70 and was reviewed using the guidance of NUREG 0800. The use of these
standards provided additional confidence that the safety case of the Temelin
project was thoroughly reviewed and. documented in a manner consistent with
the practices of many of the worlds regulatory authorities. It also has
demonstrated that these regulations can be successfully applied to WER plants.

Conclusion

In summary, the application of Regulatory Guide 1.70, "Standard Format and
Content Guide" and NUREG 0800, "Standard Review Plan" provided many
benefits. To plant designers these standards provided a detailed listing of
regulatory criteria and industry standards with which plant designs, analysis and
programs must comply. To the writers of licensing documentation, the standard
provided a structured, well-defined plan for the format and content of a Safety
Analyses Report. The standards also provide the same guidance for the licensing
of large plant upgrades or modifications. The writing of a Safety Analyses Report
also becomes more predictable. NUREG 0800 is an excellent tool for regulatory
reviewers by providing review criteria and a review process. These standards
have been adopted in many applications through the world and as demonstrated
by the Temelin Safety Analysis Report (PBZ), can be beneficial in the licensing of
WERs.
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Table 1
Safety Analysis Report Content

Chapter Title, Content

1 Introduction - Discussion of plant layout, Research programs

2 Site Characteristics - Discussion of Site Meteorology, Hydrology,
Seismology

3 Design Criteria - Discussion on Classification requirements,
General Design Criteria,

4 Reactor Fuel - Discussion on Nuclear, Mechanical and T&H design

5 Reactor Coolant System - Discussion on Reactor Vessel, Steam
Generators, Pressurize

6 Engineered Safety Features - Discussion on Containment Systems,
Safety Injection Systems

7 Instrumentation and Control - Discussion on Safety System and ,
Post Accident Instrumentation

8 Electric Power - Discussion on Offsite and Onsite systems

9 Auxiliary Systems - Discussion on Fuel Handling, HVAC and Water
Systems

10 Steam and Power Systems - Discussion of Turbine, Main Steam,
Condensers

11 Radioactive Waste Management - Discussion on Solid, Liquid and
Gaseous Systems

12 Radiation Protection - Discussion on Radiation sources and Health
Physics

13 Conduct of Operation - Discussion on Organization,Training
Emergency Planning

14 Start up Testing - Discussion on tart-up testing programs

15 Accident Analysis - Evaluation and Results of all Bounding
Accidents Analysis
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Table 1 con't
Safety Analysis Report Content

Chapter Title, Content

16 Technical Specifications ( Limits and Conditions)
Specific Guidance for PWR provided in NUREG 1431

17 Quality Assurance Programs - Discussion to commitments of
10CRF 50, Appendix b and ISO9000

18 Human Factor Designs - Discussion of Control Room Designs and
verification testing
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