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1. Introduction

Under a comprehensive program to construct nuclear power plants, over the last two decades
Korea has carried out and gained valuable knowledge on utilization and regulation technology related
to nuclear power. Based on these experiences, Korea developed a regulatory infrastructure consisting
of a licensing system, regulatory requirements, and necessary procedures.

Several Korean Standard Type Nuclear Power Plants have already been constructed. Recently,
both evolutionary water-cooled reactors and advanced reactors have been under development in
accordance with the National Long-term Development Program for nuclear plants. In consideration of
these long-term goals, the Korean Government, Ministry of Science and Technology (MOST), and
Korea Institute of Nuclear Safety (KINS) recognize the necessity of improving licensing systems to
minimize complexity and uncertainty in future reactor regulations.

With the aim of developing a new system, current licensing based on a two-step approach such
as Construction Permit (CP) and Operational License (OL) has been reviewed and re-assessed to
enhance the effectiveness and efficiency of safety regulations. The licensing system under
development consists of three processes: Pre-application Safety Review, Standard Design Approval
and Improved Combined Licensing for construction and operation. These will be incorporated into
the existing system as complementary measures for consideration of reactors such as the Korean Next
Generation Reactor (KNGR), the Korean optimized Standard Nuclear Power Plant (KSNP), Liquid
Metal Reactor (LMR), Small and Medium Reactor (SMR), etc.

2. Pre-application Safety Review

As early as possible in the development stage of evolutionary water-cooled reactors, the
utility wishes to secure the licensibility of proposed designs with advanced features such as passive
safety systems, digitalized instrumentation and control systems, etc., so development can proceed in a
stable environment. In this regard, the Government, MOST and KINS introduced the Pre-application
Safety Review (PSR) to nuclear industries, to encourage advanced interaction of applicants with the
regulatory body, not only for early identification of regulatory requirements but to provide more
timely and effective regulation. In addition, the PSR system enables the reflected comments of related
parties, including the public, from the view point of the regulatory body, concerning the desired
characteristics of advanced reactors. Such interaction and guidance early in the design stage
contributes toward minimizing complexity and enhancing stability in the licensing.

In the PSR, existing regulations, and Codes and Standards for conventional nuclear power
plants are basically applied first to advanced reactors. However, when addressing regulatory
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requirements for application to new characteristics of design, additional regulatory criteria will be
developed and applied to future reactors thereafter. Consequently, it is expected that the pre-
application safety review process would be conducted prior to the formal licensing process of a future
advanced reactor.

3. Standard Design Approval

The standardization of nuclear power plant designs is important for the utility because it
significantly enhances safety, reliability, availability, and economy. Approved standard designs
benefit public health and safety by concentrating resources on specific design approaches, by
stimulating standardized construction practices and quality assurance, and by fostering more effective
maintenance and operation. Accordingly, it is expected that standardization of nuclear plants could
further improve safety in future plants and promote more efficient review. Approval of a standard
design could be attained prior to construction in accordance with an improved licensing process to be
introduced later.

The objectives of the standard design approval system are twofold as follows:

• Encourage the use of standard plant designs to enhance plant safety and improve the
effectiveness of the regulatory process.

• Improve the efficiency of licensing review by early resolution of safety issues for the timely
construction of nuclear power plants.

4. Improved Licensing Process

The Korean regulatory system currently employs a two-step licensing approach based on the
prescriptive regulation, similar to practices in the U.S. However, future plants, such as the KNGR,
will be designed through the concept of standardization so as to continuously construct succeeding
units. Introduction of a new licensing system including Standard Design Approval aforementioned,
and an Improved Combined License, applicable to standardized plants is currently being considered in
Korea. This is a modified and improved system developed from the existing two-step licensing to
establish a one-step license for construction and operation, including a fuel loading permit.

Much care, however, should be taken in the introduction of such standardized licensing
because it may have an adverse impact on the Korean regulatory environment. In-depth evaluation of
the merits and drawbacks will be performed before its introduction. When introduced, it is expected
that the new system will be applied to the licensing of future nuclear power plants.

5. Future Prospects

The Government, MOST and KINS believe the new licensing systems, namely Pre-
application Safety Review, Standard Design Approval, and improved combine licensing, will enhance
nuclear safety, and encourage and promote further standardization. These three systems are under
review, possibly to be incorporated into the soon to be finalized Atomic Energy Law.

These new licensing systems would give licensees greater assurance to develop standard
designs and contribute to increased stability and predictability of regulation for future nuclear power
plants. In addition, when the new licensing system is a reality, it will benefit both the regulatory body
and utility in terms of time and resources, enabling both sides to exert increased effort toward
assuring safety while simultaneously enhancing efficiency.
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