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. i Safety Fundamentals

+«——— General Safety Requirements

GSRs _ =5 L
Applicable to all facilities and activities
SSRs «——— Specific Safety Requirements
Applicable to specified facilities or activities
eneral Safety Guides
/ GSGs \ Applicable to all facilities and activities

SSGSs Specific Safety Guides
I Applicable to specified facilities or activities ‘

‘Safety Fundamentals
Fundamental Safety Principles

General Safety Requirements Specific Safety Requirements

Collection of Safety Guides
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Regulatory Activities — Licensing I?_;pcww

6 Pre-application of Safety Review )

©» 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

" Such early interaction and guidance during the design stage

contributes toward minimizing complexity and enhancing
stability in the licensing y

6 Standard Design Approval(SDA) )

> To improve safety in future plants and promote more efficient
reviews

©* To certify a standard NPP design for the repeated construction;
effective for 10 years
© Alegislation of the SDA was completed in January 2001, and

was applied to the APR1400 for the first time according to the -
application from the utility, Korea Hydro and Nuclear Power

(KHNP), in July 2001 y

Regulatory Activities — Licensing I?_;pcw—-
6 Processing Period of Permit/License )

© Within 24 months,

«» Within 15 months for identical reactor in capacity, type and
design specification, or for the SDA has been granted already

' Period required to supplement or correct application

documents and required for experiment shall not be included '

6 Amendment of Permit/License or Standard Design )

) To modify the contents of approved documents after permit
/license or standard design

©» Supplementary documents to verify the adequacy '

6 Periodic Safety Review (PSR) )

© To review, comprehensively and systematically, the safety of
each operating NPP in 10 year intervals after the OL

©» Physical conditions, safety analysis, equipment verification,
aged deterioration, safety performance, experience feedback,
operating procedures, etc.




Regulatory Activities — Licensing I?,;pcw~

@ Continued operation after plant design life

«* Continued operation beyond the original design life

«» Application 2 to 5 years before the end of design life for
additional 10 years of operation

¢ Periodic safety evaluation report, aging evaluation report of
major equipment, radiological environmental report, etc.

6 Approval of Topical Report

2 Safety review on a specific technology expected to be
applied repetitively
¢ Detailed technical background on the application topic

@ Implementation of Severe Accident Policy

©» To secure severe accident prevention and/or mitigation
features, and to enhance the capability against the severe
accidents

' Pre & final PSA results during CP & OL review periods,
respectively, and implementation of the Severe Accident
Management Program prior to the commercial operation

Regulatory Activities - Inspections *"

@ Quality Assurance Inspection

)

* To confirm the quality achievement of organizations involved
in the design, manufacturing, construction, and operation of
facilities

©* To verify the effectiveness of QA Program (QAP) and the
adequacy of applicant’'s QA activities

' Performed in reference to the QAP approved by the
regulatory body, in a programmatic manner, annually
planned for each organization

@ Pre-operational Inspection

4

)

©» To confirm the adequacy of materials, components, systems
and structures, as well as construction related activities,
processes, procedures and technical capability

©' Performed in compliance with safety assessment results and
Safety Analysis Reports, and in reference to the project
milestones




Regulatory Activities - Inspections

© Periodic Inspection )

2 To ensure that the performance of reactor facility is
maintained in the state of the pre-operational inspection, in
preparation for the re-criticality after plant overhaul

' Performed during the plant outage period '

© Daily Inspection )

¢ To monitor daily construction and operation status, and
identify and respond to any activities adverse to nuclear
safety

< Conducted by resident inspectors office operating at each
plant site by both the NSSC and KINS '

. © special Inspection ) 4

© Initiated in response to unexpected/unplanned/unusual
situation or event and safety significant issues, as necessary '
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Optimization of protection(2= 2| %X =}

Limitation of risks to individuals(Zf @0l O|X|= 2= 2| XAz}
Protection of present and future generations(2{ X2+ OJ2f MCHO| E =)
Prevention of accidents(Atl Of &

Emergency preparedness and response(H|AHAFE] CHH| 3 CH-S)

. Protective actions to reduce existing or unregulated radiation risks (—’E—XH‘
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® Convention on Nuclear (IAEA INFCIRC/449)
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e INFCIRC/571/Rev.7 (2015) : Guidelines regarding Review Process
e INFCIRC/572/Rev.5 (2015) : Guidelines regarding National Report
« INFCIRC/573/Rev.6 (2015) : Rules of Procedure

« INFCIRC/872 (2015) : Vienna Declaration on Nuclear Safety
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® Convention on Nuclear (IAEA INFCIRC/449)
= Chapter 1. Objectives, Definitions And Scope Of Application
= Chapter 2. Obligations

« Article 5. Reporting

Article 6. Existing Nuclear Installations

— Contracting Party shall ensure that all reasonably practicable
improvements are made as a matter of urgency to upgrade the safety of
the nuclear installation.

— If such upgrading cannot be achieved, plans should be implemented to
shut down the nuclear installation as soon as practically possible.

— The timing of the shut-down may take into account the whole energy
context and possible alternatives as well as the social, environmental and
economic impact.

Article 7. Legislative And Regulatory Framework
Article 8. Regulatory Body
. « Article 9. Responsibility Of The Licence Holder

-
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® Convention on Nuclear (IAEA INFCIRC/449)

= Chapter 2. Obligations
« Article 10. Priority To Safety

— Each Contracting Party shall take the appropriate steps to ensure that all
organizations engaged in activities directly related to nuclear installations shall
establish policies that give due priority to nuclear safety

« Article 11. Financial And Human Resources

e Article 12. Human Factors

e Article 13. Quality Assurance

« Article 14. Assessment And Verification Of Safety
« Article 15. Radiation Protection

« Article 16. Emergency Preparedness

« Article 17. Siting

* Article 18. Design And Construction

(i) Defense in depth against the release of radioactive materials, with a view to preventing the occurrence of
accidents and to mitigating their radiological consequences should they occur;

k (i) Proven technologies
(i) Design with specific consideration of human factors and the man-machine interface.

 Article 19. Operation

|

MY H2Z22.2 )l

® Convention on Nuclear (IAEA INFCIRC/449)

= Chapter 3. Meetings Of The Contracting Parties
 Article 20. Review Meetings
X 7t Meeting in 2017
« Article 21. Timetable
o Article 22. Procedural Arrangements

 Article 23. Extraordinary Meetings

X First Meeting in 2009 to revise INFCIRC/572 ‘Guidelines regarging
National report

X Second Meeting in 2012 to discuss safety-related topics after Fukushima
accident

o Article 24. Attendance

e Article 25. Summary Reports
« Article 26. Languages

o « Article 27. Confidentiality
o Article 28. Secretariat
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® Convention on Nuclear (IAEA INFCIRC/449)

= Chapter 4. Final Clauses And Other Provisions
« Article 29. Resolution Of Disagreements
« Article 30. Signature, Ratification, Acceptance, Approval, Accession
e Article 31. Entry Into Force

« Article 32. Amendments To The Convention
1. Any Contracting Party may propose an amendment to this Convention.
2. The text of any proposed amendment and the reasons for it shall be provided.

3. The Contracting Parties shall decide after consideration of the proposed amendment whether to
adopt it by consensus, or, in the absence of consensus, to submit it to a Diplomatic
Conference.

4. The Diplomatic Conference to consider and adopt amendments to this Convention shall be
convened by the Depositary and held no later than one year after the appropriate decision.

5.  Amendments to this Convention adopted pursuant to paragraphs 3 and 4 above shall be
subject to ratification, acceptance, approval, or confirmation by the Contracting Parties.

o Article 33. Denunciation
* Article 34. Depositary

. « Article 35. Authentic Texts pr
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® Plant states : Design Basis and Design Envelope

= Source : Presentation by Javier Yllera at IAEA TM on Novel Design and Safety Principles of NPPs, 3-6 Oct. 2016

Earlier Concept
|4 Beyond Design Basis

— > -——
Design Basis (Accident Management)

SSR-2/1, 2012

Plant Design Envelope o Bey_ond Plant__ »
Design Envelope

Conditions
practically
eliminated

. (@) accident conditions which are not explicitly considered design basis accident but are ‘

encompassed by them
(b) beyond design basis accident without significant core degradation (ATWS, TLOF)

|:||'-T'—] TECDOC-1791 : Considerations.on .Appma"«'

® Changes in DID Concept

Levels of | Objective Essential design means Essential operational means | Levels of
DiD (1) DiD (2)

Level 1 Prevention of abnormal Conservative design and high Operational rules and normal  Level 1
operation and failures quality in construction of normal operating procedures
operation systems, including
monitoring and control systems

Level 2 Control of abnormal Limiting and protection systems Abnormal operating Level 2
operation and detection of and other surveillance features procedures/emergency
failures operating procedures

Level 3a  Control of design basis Engineered safety features Emergency operating Level 3
accidents (postulating (Safety System) procedures
single initiating events)

Level 3b  Control of DEC to prevent Safety features for DEC without Emergency operating Level 4a
core melting core melt procedures

Level 4 Control DEC to mitigate Safety features for DEC with core  Complementary emergency Level 4b
the consequences of melt operating procedures/ severe
severe accidents Technical Support Centre accident management

guidelines
Level 5 Mitigation of radiological On-site and off-site emergency On-site and off-site Level 5
. consequences of response facilities emergency plans ‘

significant releases of

radioactive materials

Nuclear
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We always keep
watching safety

KKINE KOREA INSTITUTE OF NUCLEAR SAFETY




