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Regulations for Nuclear Facilities Decommissioning in the Main
Countries - Technical Survey of NRC Regulations for Nuclear Facilities

Decommissioning

Abstract

Nuclear facilities decommissioning is a time-consuming activity which
depends on intensive techniques and cost. This report summarizes the NRC
regulations regarding decommissioning activities of nuclear facilities.
References could be given from this report to decommissioning activities of

nuclear power plants in Taiwan in the near future.
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Decommissioning of Facilities Using Radioactive Material
(IAEA Safety Requirements No. WS-R-5)

Abstract

Decommissioning can be divided into preparatory and implementation
phases, both of which are discussed in this publication. Preparations for
decommissioning include the development of a decommissioning strategy,
initial decommissioning planning and radiological characterization of the facility.
Implementation of decommissioning includes preparation of a final
decommissioning plan and its submission to the regulatory body for
authorization or approval, management of the project and implementation of the
plan, management of the waste and demonstration that the site meets the end
state criteria defined in the plan. The objective of this publication is to establish
the basic safety requirements that must be satisfied during the planning and
implementation of decommissioning for the termination of practices and for the

release of facilities from regulatory control.

Keywords: decommissioning; safety requirements

Institute of Nuclear Energy Research
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/1/ TAEA: Safety Guide on Decommissioning of Nuclear Fuel Cycle
Facilities, Safety Standards Series No. WS-G-2.4, Vienna, 2001

/2/ TAEA: Safety Guide on Decommissioning of Nuclear Power and
Research Reactors, Safety Standards Series No. WS-G-2.1, Vienna,
1999

/3/ TAEA: Safety Guide on Decommissioning of Medical, Industrial and
Research Facilities, Safety Standards Series No. WS-G-2.2, Vienna,
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1999

/4/ TAEA: Safety Fundamentals on the Principles of Radioactive Waste
Management, Safety Series No. 111-F, Vienna, 1995

/5/ TAEA: Safety Requirements on Predisposal Management of
Radioactive Waste Including Decommissioning, Safety Standards Series
No. WS-R-2, Vienna, 1999

/6/ Handbook on Nuclear Safety and Radiation Protection, issued by the
Federal Ministry for the Environment, Nature Conservation and Reactor
Safety, distributed by the Federal Office for Radiation Protection,
Salzgitter, as of 07/09, http://www.bfs.de/bfs/recht/rsh

/7 Clearance of materials, buildings and sites with negligible
radioactivity from practices subject to reporting and licensing,
recommendations of the Commission on Radiological Protection,
adopted at the 151st meeting on 12 February 1998, published in: Reports
of the Commission on Radiological Protection, Vol. 11

/8/ Safety criteria for nuclear power plants, announcement of the Federal
Minister of the Interior of 21 October 1977 (Federal Gazette 1977, No.
206)

/9/ TAEA: Principles for the Exemption of Radiation Sources and
Practices from Regulatory Control, Safety Series No. 89, Vienna, 1988;
ISBN 92-0-123888-6, (jointly sponsored by IJAEA and OECD/NEA)

/10/ Guideline on the control of radioactive waste with negligible heat
generation that is not handed over to a Land collecting facility, of 16
January 1989 (Federal Gazette 1989, No. 63a), last amendment of 14
January 1994 (Federal Gazette, No. 19)
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/11/ Principles for the Applicant's / Licensee's Documentation of
Technical Documents Pertaining to the Construction, Operation, and
Decommissioning of Nuclear Power Plants, announcement of the
Federal Minister for the Environment, Nature Conservation and Nuclear
Safety of 19 February 1988 (Federal Gazette 1988, No. 56)

/12/ Requirements for the Documentation at Nuclear Power Plants,
circular of the Federal Minister of the Interior of 5 August 1982 (Joint
Ministerial Gazette (GMBI.) 1982, page 546)

/13/ Guideline for the Protection against Radiation of Personnel during
the Execution of Maintenance Work, Modification, Disposal and the
Dismantling in Nuclear Installations and Facilities Part II: The Radiation
Protection Measures to be taken during the Operation or
Decommissioning of an Installation or Facility (IWRS II) of 17 January
2005 (Joint Ministerial Gazette (GMBI.) 2005, No. 13)

/14/ Safety requirements on the storage of low and intermediate level
waste in the longer term, RSK recommendation, annex to the minutes of
the 357th RSK meeting on 5 December 2002

/15/ Safe Decommissioning for Nuclear Activities; Proceedings of an
International Conference on Safe Decommissioning for Nuclear
Activities organised by the International Atomic Energy Agency and
hosted by the Government of Germany through the Federal Office for
Radiation Protection and held in Berlin, 14 — 18 October 2002; printed
by the IAEA in Austria, August 2003

/16/ Act on the Joint Convention of 5 September 1997 on the Safety of

Spent Fuel Management and on the Safety of Radioactive Waste
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Management of 13 August 1998, (Federal Law Gazette (BGBI.) 1998,
Part 11, No. 31)

/17/ TAEA: Safety Requirements on Decommissioning of Facilities Using
Radioactive Material, Safety Standards Series No. WS-R-5, Vienna,
2006

/18/ TAEA: Safety Guide on Release of Sites from Regulatory Control on
Termination of Practices, Safety Standards Series No. WS-G-5.1, Vienna,
2006

/19/ TAEA: Safety Guide on Storage of Radioactive Waste, Safety
Standards Series No. WS-G-6.1, Vienna, 2006

/20/ Final report on research project StSch 4378, general guideline for
clearance of radioactive substance according to § 29 of the Radiation
Protection Ordinance, January 2004

/21/ DIN 25457, Parts 1-2 and 4-7, Activity measurement methods for the
release of radioactive waste materials and nuclear facility components,
German industrial norm, Part 1 of 1993, Part 2 of 1995, Part 4 of 1993,
Part 5 of 1996, Part 6 of 2000, Part 7 of 2006
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The announcements issued by the BMI/BMU and the KTA standards

were assessed to ascertain their applicability to the decommissioning of
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nuclear facilities and were divided into the following three categories:

Categoryl: The rule is generally applicable and is therefore also to be
taken into account for decommissioning procedures.

Category 2: The rule is not relevant to decommissioning procedures.
However, in case of construction measures that might be performed
within the framework of decommissioning or significant changes of use it
can be applied adapted to protection objectives in terms of Category 3.

Category 3: The rule is applicable after adaptation to the protection
objectives or is partially applicable to decommissioning procedures,
taking account of the changed, in many respects reduced, potential hazard
and the modified requirements relative to construction and operation.

The listing given in the Handbook on Nuclear Safety and Radiation
Protection /6/ was used.

Comments on the regulations assigned to Category 3, which are
applicable after adaptation to the protection objectives or are partially

applicable, are given in Annex 3.

RS Handbook

Status 07/09 3. Announcements of the Federal Ministry for the
Environment, Nature Conservation and Nuclear Safety and of the Federal
Ministry of the Interior (precursor) Category

3.1 Nuclear Power Plant Safety Criteria, Promulgation as of October 21,
1977 (Federal Gazette No. 206 of 3 November 1977) 3

3.2 Guideline to the Proof of the Technical Qualification of Nuclear

Power Plant Personnel of 14 April 1993 (Joint Ministerial Gazette
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(GMBL.) 1993, No. 20, page 358) 3

3.3 Guideline Relating to the Proof of the Technical Qualification of
Research Reactor Personnel of 16 February 1994 (Joint Ministerial
Gazette (GMBI.) 1994, No. 11, page 366) 3

3.4 Guidelines Concerning the Requirements for Safety Specifications for
Nuclear Power Plants of 27 April 1976 (Joint Ministerial Gazette (GMBI.)
1976, No. 15, page 199) 3

3.5 Checklist with Layout of a Standard Safety Analysis Report for
Nuclear Power Plants with Pressurised Water Reactor or Boiling Water
Reactor of 26 July 1976 (Joint Ministerial Gazette (GMBI.) 1976, No. 26,
page 418) 3

3.6 Guideline for the Protection of Nuclear Power Plants against Pressure
Waves from Chemical Re-actions by Means of the Design of Nuclear
Power Plants with Regard to Strength and Induced Vibrations and by
Means of the Adherence to Safety Distances of 13 September 1976
(Federal Gazette 1976, No. 179) 2

3.7.1 Compilation of Information Required for Review Purposes under
Licensing and Supervisory Procedures for Nuclear Power Plants of 20
October 1982 (Federal Gazette 1983, No. 6a) 3

3.7.2 Summary of the Data required for the Building Inspection of
Nuclear Facilities of 6 November 1981 (Joint Ministerial Gazette (GMBI.)
1981, No. 33, page 518) 3

3.8 Basic Principles for the Issue of Subcontracts by Specialist Assessors
of 29 October 1981 (Joint Mi-nisterial Gazette (GMBI.) 1981, page 517)
1

60



3.9.1 Principles for the Applicant's/Licensee's Documentation of
Technical Documents Pertaining to the Construction, Operation and
Decommissioning of Nuclear Power Plants of 19 February 1988 (Federal
Gazette 1988, No. 56) 1

3.9.2 Requirements for the Documentation at Nuclear Power Plants of 5
August 1982 (Joint Ministerial Gazette (GMBI.) 1982, page 546) 3

3.10 Implementation of the Radiation Protection Ordinance and the X-ray
Ordinance, Reporting of Special Events of 15 July 2002 (Joint Ministerial
Gazette (GMBI.) 2002, No. 31, page 637) 2

3.11 Safety Requirements for Nuclear Fuel Supply Facilities; April 1997
and June 2004 BMU RS 111 3 3

3.12 Data for the Evaluation of Site Properties for Nuclear Power Plants
of 11 June 1975 (Umwelt 1975, No. 43) 2

3.13 Safety Criteria for the Disposal of Radioactive Wastes in a Mine of
20 April 1983 (Joint Ministerial Gazette (GMBIL.) 1983, page 220) 2

3.14 Design Guidelines and Reference Data for Iodine Sorption Filters
for the Separation of Gaseous Fission Iodine at Nuclear Power Plants of
25 February 1976 (Joint Ministerial Gazette (GMBI.) 1976, page 168) 2
3.18 Licenses under § 3, para. 1 of the Radiation Protection Ordinance or
§ 6 of the Atomic Energy Act Concerning the Intermediate Storage of
Depleted and/or Natural and Enriched Uranium in the Form of Uranium
Hexafluoride (UF6) Topic: Licensing Assumptions and Requirements of
15 February 1979 (Joint Ministerial Gazette (GMBI.) 1979, No. 8, page
91)2
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RS Handbook

Status 07/09 3. Announcements of the Federal Ministry for the
Environment, Nature Conservation and Nuclear Safety and of the Federal
Ministry of the Interior (precursor) Category

3.19 Guideline According to the Radiation Protection Ordinance and the
X-ray Ordinance on Occupational Medical Care for Occupationally
Exposed Persons by Approved Medical Practitioners of 18 December
2003 ((Joint Ministerial Gazette (GMBI.) 2004, No. 19, page 350) 1

3.20 Radiological Protection Control by Biological Indicators:
Chromosome Aberration Analysis at the Institute for Radiological
Hygiene of the Federal Health Office of 9 March 1983 (Joint Ministerial
Gazette (GMBI.) 1983, page 176) 2

3.21 Interpretation of § 4, para. 4 sentence 1 no 2e of the Radiation
Protection Ordinance of 20 September 1979 (Joint Ministerial Gazette
(GMBL.) 1979, page 631) (May still be relevant for older
decommissioning licenses.) 3

3.23 Guideline for the Emission and Immission Monitoring of Nuclear
Facilities of 7 December 2005 (Joint Ministerial Gazette (GMBI.) 2006,
No.14-17)1

3.24 Guideline for Inspection Intervals for Leak-tightness Testing on
Contained Radioactive Substances of 20 January and 4 February 2004
(Joint Ministerial Gazette (GMBI.) 2004, No. 27, page 530) 1

3.25 Principles Relating to the Provision to be Made for the Handling and
Disposal of Spent Fuel of Nuclear Power Plants of 19 March 1980
(Federal Gazette 1980, No. 58) 1
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3.27 Guideline Relating to the Assurance of the Necessary Knowledge of
the Persons otherwise Engaged in the Operation of Nuclear Power Plants
of 30 November 2000 (Joint Ministerial Gazette (GMBI.) 2001, No. 8,
page 153) 3

3.28 Criteria for the Preselection of Sites for Fuel Reprocessing Plants of
15 January 1981 (Joint Ministerial Gazette (GMBI.) 1981, No. 5, page 56)
2

3.29 Regulation of legislation competencies for the transport of
radioactive substances (Nuclear Fuels and other Radioactive Substances)
(BMU RS 11 1, as of March 1993) 2

3.31 Recommendations for the Planning of Emergency Control Measures
by the Licensees of Nuclear Power Plants of 1977 (Joint Ministerial
Gazette (GMBL.) 1977, No. 4, page 48)), amended by An-nouncement of
18 October 1977 (Joint Ministerial Gazette (GMBIL.) 1977, No. 30, page
664) and the Guideline concerning Emission and Immission Monitoring
of Nuclear Installations (REI) (Joint Ministerial Gazette (GMBI.) 1993,
No. 29, page 502) 3

3.33.1 Guidelines for the Assessment of the Design of PWR Nuclear
Power Plants against Incidents pursuant to Sec. 28, para. 3 of the
Radiation Protection Ordinance (Incident Guidelines ) of 18 October
1983 (Federal Gazette 1983, No. 245a) 3

3.33.2 Accident Calculation Bases for the Guidelines for Assessing the
Design of PWR Power Plants under the terms of § 28, para. 3 of the
Radiation Protection Ordinance of 18 October 1983 (Federal Gazette

1983, No. 245a), version of Section 4 “Calculation of Radiological
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Exposure" of 29 June 1994 (Federal Gazette 1994, No. 222a), Revision of
Section 4 "Calculation of Radiological Exposure" according to § 49 of
the Radiation Protection Ordinance of 20 July 2001, adopted at 186th
meeting of the Commission on Radiological Protection on 11 September
2003, published in Issue 44, 2004 in the Series "Reports of the
Commission on Radiological Protection® 1

3.34 Framework guideline on the form of assessment reports in the
nuclear administrative procedure of 15 December 1983 (Joint Ministerial
Gazette (GMBI.) 1984, No. 2, page 21) 1

3.35 Checklist Items for Application Documents in the Licensing
Procedures for Installations for the Generation of lonising Radiation of 12
November 2003 (Joint Ministerial Gazette (GMBI.) 2004, No. 1, No. 9) 2
3.37 Recommendations Concerning the Regulatory Content of Decisions
Relating to the Release of Radioactive Materials from Nuclear Power

Plants with Light Water Reactors of 8 August 1984 (Joint 1

RS Handbook

Status 07/09 3. Announcements of the Federal Ministry for the
Environment, Nature Conservation and Nuclear Safety and of the Federal
Ministry of the Interior (precursor) Category

Ministerial Gazette (GMBIL.) 1984, No. 21, page 327)

3.38 Guideline Relating to Programs for the Preservation of Technical
Qualification of Responsible Shift Personal at Nuclear Power Plants of 1
September 1993 (Joint Ministerial Gazette (GMBI.) 1993, No. 36, page
645) 3
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3.39 Guideline for the Content of the Examination of Specialist
Knowledge of Responsible Shift Personnel in Nuclear Power Plant of 23
April 1996 (Joint Ministerial Gazette (GMBI.) 1996, No. 26, page 555) 3
3.40 Guideline Relating to the Technical Qualification Required in
Radiological Protection according to the Radiation Protection Ordinance
of 21 June 2004 (Joint Ministerial Gazette (GMBI). 2004, No. 40/41, S.
799), amendment of 19 April 2006 (Joint Ministerial Gazette (GMBI.)
2006, No. 38) 1

3.41 Guideline Relating to the Procedure for the Preparation and
Implementation of Maintenance Work and Modifications at Nuclear
Power Plants of 1 June 1978 (Joint Ministerial Gazette (GMBI.) 1978, No.
22, page 342), currently being revised 1

3.42.1 Guideline for Physical Radiological Protection Controls for
Determining Body Doses Part 1: Determination of Body Dose due to
External Radiation Exposure (§§ 40, 41, 42 of the Radiation Protection
Ordinance; § 35 of the X-ray Ordinance) of 8 December 2003 (Joint
Ministerial Gazette (GMBIL.) 2004, No. 22, page 410) 1

3.42.2 Guideline for Physical Radiological Protection Controls for
Determining Body Doses Part 2: Determination of Body Dose due to
Internal Radiation Exposure (Incorporation Monitoring) (§§ 40, 41, 42 of
the Radiation Protection Ordinance) of12 January 2007 (Joint Ministerial
Gazette (GMBI.) 2007, No. 31/32, page 623), Appendices 1 to 6,
Appendix 7.1, Appendix 7.2, Appendix 7.3, Appendix 7.4 1

3.43.1 Guideline for the Protection against Radiation of Personnel during

the Execution of Maintenance Work in Nuclear Power plants with Light
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Water Reactors: Part I: The Precautionary Protective Measures to be
taken during the Planning of the Plant — IWRS I of 10 July 1978 (Joint
Ministerial Gazette (GMBI.) 1978, No. 28, page 418), currently being
revised 3

3.43.2 Guideline for the Protection against Radiation of Personnel during
the Execution of Maintenance Work, Modification, Disposal and the
Dismantling in Nuclear Installations and Facilities: Part II: The Radiation
Protection Measures to be taken during the Operation or
Decommissioning of an Installation or Facility — IWRS II of 17 January
2005 (Joint Ministerial Gazette (GMBI.) 2005, No. 13, page 258) 1

3.44 Verification of the License’s Monitoring of Radioactive Effluents
from Nuclear Power Plants of 5 February 1996 (Joint Ministerial Gazette
(GMBL.) 1996, No. 9/10, page 247) 1

3.45 Licenses under the terms of § 3, para. 1 of the Radiation Protection
Ordinance for the Mobile Use and Storage of Radioactive Materials in the
Context of Non-destructive Material Testing of 14 November 1991 (Joint
Ministerial Gazette (GMBIL.) 1992, No. 6, page 120) 2

3.46.1 License under the terms of § 8, para. 1 of the Radiation Protection
Ordinance on the Transport of Radioactive Materials for Irradiation Tests
in the Context of Non-destructive Material Testing of 29 May 1978 (Joint
Ministerial Gazette (GMBIL.) 1978, No. 21, page 334) 2

3.46.2 Instruction Sheet for the Carriage of Radioactive Materials for
Radiographic Examinations within the Frame of the Non-destructive
Testing of Materials of 20 November 1981 (Joint Ministerial Gazette
(GMBL.) 1982, No. 2, page 22) 2
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3.47 Licenses under § 20 of the Radiation Protection Ordinance (Sample
License for Activities Subject to Licensing in Foreign Installations or
Facilities) of 21 September 1990 and 2 November 1990 (Joint Ministerial
Gazette (GMBI.) 1990, No. 33, page 848) 1

3.48 Guideline for the Design Approval of Ionisation Chamber Smoke
Detectors of 15 February 1992 (Joint 2

RS Handbook

Status 07/09 3. Announcements of the Federal Ministry for the
Environment, Nature Conservation and Nuclear Safety and of the Federal
Ministry of the Interior (precursor) Category

Ministerial Gazette (GMBI.) 1992, No. 8, page 150)

3.49 Interpretations of the Safety Criteria for Nuclear Power Plants Single
Failure Concept - Principles for the Application of the Single Failure
Criterion of 2 March 1984 (Joint Ministerial Gazette (GMBI.) 1984, No.
13, page 208) 2

3.50 Interpretations of the Safety Criteria for Nuclear Power Plants of 17
May 1979 (Joint Ministerial Gazette (GMBI.) 1979, No. 14, page 161) on
Safety Criterion 2.6: Effects from External Events on Safety Criterion 8.5:
Heat Removal from the Containment 2

3.51 Interpretations of the Safety Criteria for Nuclear Power Plants of 28
November 1979 (Joint Ministerial Gazette (GMBI.) 1980, No. 5, page 90)
on Safety Criterion 2.2: Testability on Safety Criterion 2.3: Radiation
Exposure in the Environment on Safety Criterion 2.6: Effects from

External Events on Safety Criterion 2.7: Protection against Fire and
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Explosion on Supplementary Interpretation of Safety Criterion 4.3:
Residual-Heat Removal after Loss-of-Coolant 2

3.52.2 Explanations regarding the Reporting Criteria for Notifiable
Events in Facilities for the Fissioning of Nuclear Fuels (12/04)

- Compilation of Terms used in the Reporting Criteria (Facilities for the
Fissioning of Nuclear Fuels) (05/04)

- Reporting Form (Facilities for the Fissioning of Nuclear Fuels) (04/04)
1

3.52.3 Explanations regarding the Reporting Criteria for Notifiable
Events in Facilities not used for Fissioning Nuclear Fuels (status), see
also 3.60

- Reporting Form (Facilities not used for Fissioning Nuclear Fuels)
(12/92) 1

3.52.4 Reporting of an Indication Regarding Contamination or Dose Rate
related to the Transportation of emptied Spent Nuclear Fuel Shipping
Casks, Casks with Irradiated Fuel Elements and Casks with Vitrified
High-level Fission Products (8/00)

- Reporting Form (Containers) (7/00) 1

3.52.5 Explanations regarding the Reporting Criteria for Notifiable
Events in Facilities used for Fissioning Nuclear Fuels — for Application in
Research Reactors (11/92) 1

3.53 Guideline for the Content of the Examination of Specialist
Knowledge of Responsible Shift Personnel in Research Reactors of 14
November 1997 (Joint Ministerial Gazette (GMBIL.) 1997, No. 42, page
794) 3
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3.54.1 Recommendation for Remote Monitoring of Nuclear Power Plants
of 12 August 2005 (Joint Ministerial Gazette (GMBI.) 2005, No. 51, page
1049) 3

3.54.2 Recommendation for Calculating the Fee as defined in § 5 of the
AtKostV for the Remote Monitoring of Nuclear Power Plants of 21
January 1983 (Joint Ministerial Gazette (GMBI.) 1983, No. 8,.page 146)
3

3.55.1 Model Rules for the Use of the Collecting Facilities of the Lander
for Radioactive Wastes in the Federal Republic of Germany of 17 March
1981 (Joint Ministerial Gazette (GMBI.) 1981, No. 11, page 163) 2

3.55.2 Basic Concept for the Extension of the Federal Collecting Facility
for Radioactive Wastes of 26 October 1981 (Joint Ministerial Gazette
(GMBL.) 1981, No. 32, page 511) 2

3.56 International Scale for Significant Events in Nuclear Power Plants

(INES), BMU Summary (1993) 1
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Status 07/09 3. Announcements of the Federal Ministry for the
Environment, Nature Conservation and Nuclear Safety and of the Federal
Ministry of the Interior (precursor) Category

3.57.1 Requirements Relating to the Physical Protection Service and
Physical Protection Officers in Nuclear Installations and Facilities of 4
July 2008 (Joint Ministerial Gazette (GMBI.) 2008, No. 39, page 810) 3
3.57.3 Guideline for Protecting LWR Nuclear Power Plants against

Disruptive Actions or other Interference by third Parties of 6 December
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1995 (Joint Ministerial Gazette (GMBI.) 1996, No. 2, page 32) (without
text) 3

3.58.1 Guideline for Dealing with Compensation Claims under the Terms
of § 38, para 2 of the Atomic Energy Act following the Chernobyl
Reactor Accident (Compensation Guidelines) of 21 May 1986 (Federal
Gazette 1986, No. 95) 2

3.58.2 Guideline for Compensation According to Equitable Principles due
to Losses for Certain Types of Vegetables (Equity Guideline Vegetables)
of 2 June 1986 (Federal Gazette 1986, No. 105) 2

3.58.3 Guideline for a General Compensation Ruling in Accordance with
Equitable Principles for Losses Resulting from the Chernobyl Reactor
Accident (General Equity Guideline) of 24 July 1986 (Federal Gazette
1986, No. 140) 2

3.59 Guideline on the Control of Radioactive Wastes with Negligible
Heat Production, which are not Delivered to a Federal Collecting Facility
of 16 January 1989 (Federal Gazette No. 63a, 1989), Last Supplement of
14 January 1994 (Federal Gazette 1994, No. 19) 1

3.60 Guideline for the Control of Radioactive Residues and Radioactive
Wastes of 19 November 2008 (Federal Gazette 2008, No. 197) 1

3.61 Guideline for the Technical Qualification of Radiation Protection
Officers at Nuclear Power Plants and Other Facilities for Fission of
Nuclear Fuels of 10 December 1990 (Joint Ministerial Gazette (GMBI.)
1991, No. 4, page 56) 3

3.62 Guideline Relating to Measures for the Protection of Facilities of the

Nuclear Fuel Cycle and Other Nuclear Facilities Against Disturbances or
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Other Interference by Individuals Entitled to Access to the Facility of 28
January 1991 (Joint Ministerial Gazette (GMBI.) 1991, No. 9, page 228)
3

3.63 Guideline for the Protection of Radioactive Substances Against
Interference or other Actions by Third Parties During Transportation of 4
December 2003 (Joint Ministerial Gazette (GMBI.) 2004, No. 12, page
238) (without text) 2

3.64 Requirements on Security Personnel during Transportation of
Radioactive Materials of 4 June 1996 (Joint Ministerial Gazette (GMBI.)
1996, No. 29 , page 621 and No. 33, page 673) 2

3.65 Requirements on Courses for Imparting Basic Nuclear Knowledge
for Responsible Shift Personnel in Nuclear Power Plants - Criteria for
Recognition — of 10 October 1994 2

3.67 Guideline concerning Requirements for Individual Dose Measuring
Facilities in Accordance with the Radiation Protection and X-Ray
Ordinance of 10 December 2001 (Joint Ministerial Gazette (GMBI.) 2002,
No. 6, page 136) 2

3.68 Security Measures for Protecting Nuclear Facilities with Category
IIT Nuclear Material of 20 April 1993 (Joint Ministerial Gazette (GMBI.)
1993, No. 20, page 365) (without text) 3

3.69.1 Guideline for the Monitoring of Radioactivity in the Environment
in Accordance with the Act on Radiological Protection Provisions Part I:
Measurement Programme for Normal Operation (Routine Measurement
Programme) of 28 July 1994 (Joint Ministerial Gazette (GMBI.) 1994, No.

32, page 930), currently being revised 2
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3.69.2 Guideline for the Monitoring of Radioactivity in the Environment
in Accordance with the Act on Radiological Protection Provisions Part II:
Measurement  Programme for Intensive Operation (Intensive

Measurement Programme) of 19 2

RS Handbook

Status 07/09 3. Announcements of the Federal Ministry for the
Environment, Nature Conservation and Nuclear Safety and of the Federal
Ministry of the Interior (precursor) Category

January 1995 (Joint Ministerial Gazette (GMBI.) 1995, No. 14, page 261),
currently being revised

3.71 Guideline relating to the Technical Qualification of Responsible
Persons in Facilities for the Production of Fuel Elements for Nuclear
Power Plants of 30 November 1995 (Joint Ministerial Gazette (GMBI.)
1996, No. 2, page 29) 3

3.73 Guide to the Decommissioning of Facilities as defined in § 7 of the
Atomic Energy Act of 26 June 2009 (Publication is under Preparation) 1
3.74.1 Guidelines for the Performance of Periodic Safety Reviews (PSRs)
for Nuclear Power Plants in the Federal Republic of German, currently
being revised

- Fundamentals for Periodic Safety Reviews for Nuclear Power Plants

- Guideline Safety Status Analysis

- Guideline Probabilistic Safety Analysis

- Announcement of 18 August 1997 (Federal Gazette 1997, No. 232 a) 2
3.74.2 Guideline for the Performance of Periodic Safety Reviews (PSRs)
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for Nuclear Power Plants in the Federal Republic of German, currently
being revised

- Guideline Deterministic Security Analysis, Announcement of 25. June
1998 (Federal Gazette 1998, No. 153) 2

3.74.3 Guideline for the Performance of the Safety Review According to
§ 19 of the Atomic Energy Act

- Guideline Probabilistic Safety Analysis

Announcement of 30 August 2005 (Federal Gazette 2005, No. 207) 2
3.75 Checklist for Protecting other Radioactive Material and Small
Amounts of Nuclear Fuel Against Diversion from Installations and
Facilities of 3 April 2003, BMU circular of 10 July 2003 — RS I 6
13151-6/.18 1

3.79 Provisions against Damage Beyond Design-Basis Accidents, BMU
circular of 15 July 2003 RS13 -10100/0 3

3.80 Resolution of the Lander Committee for Nuclear Energy (LAA)on
Decisions according to the Radiation Protection Ordinance taking Effect
beyond the Territory of a Country, BMU Circular of 8 December 2003 RS
11-17031/47 1

3.81 Fundamentals of Safety Management Systems in Nuclear Power
Plants, BMU Announcement of 29 June 2004 (Federal Gazette 2004, No.
138) 3

RS Handbook
Status 06/09 Valid KTA standards (Status: 06/09) Category

1200 General, administration, organisation
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1201 Requirements for the Operating Manual, 6/98 3

1202 Requirements for the Testing Manual, 6/84 3

1300 Work Protection

1301.1 Radiation Protection Considerations for Plant Personnel in the
Design and Operation of Nuclear Power Plants; Part 1: Design,
11/84 3

1301.2 Radiation Protection Considerations for Plant Personnel in the
Design and Operation of Nuclear Power Plants; Part 2: Operation,
11/08 1

1400 Quality Assurance

1401 General Requirements Regarding Quality Assurance, 6/96 3

1404 Documentation During the Construction and Operation of Nuclear

Power Plants, 6/01 3

1408.1 Quality Assurance for Welding Filler Materials Weld Additives for
Pressure and Activity Retaining Systems in Nuclear Power Plants;
Part 1: Suitability Testing, 11/08 2

1408.2 Quality Assurance for Welding Filler Materials Weld Additives for
Pressure and Activity Retaining Systems in Nuclear Power Plants;
Part 2: Manufacturing, 11/08 2

1408.3 Quality Assurance for Welding Filler Materials Weld Additives for
Pressure and Activity Retaining Systems in Nuclear Power Plants;
Part 3: Processing, 11/08 2

1500 Radiological Protection and Monitoring

1501 Stationary System for Monitoring Area Dose Rates within Nuclear

Power Plants, 11/04 3

74



1502 Monitoring Radioactivity in the Inner Atmosphere Nuclear Power
Plants, 11/05 3
(1502.2) Monitoring Radioactivity in the Inner Atmosphere Nuclear
Power Plants; Part 2: Nuclear Power Plants with High Temperature
Reactor, 6/89 3
1503.1 Surveilling the Release of Gaseous and Aerosol-bound
Radioactive Substances
Part 1: Surveilling the Release of Radioactive Substances with the
Stack Exhaust Air During Specified Normal Operation, 6/02 3
1503.2 Monitoring the Discharge of Gaseous and Aerosol-bound
Radioactive Substances; Part 2: Monitoring the Stack Discharge
of Radioactive Substances During Design Basis Accidents, 6/99
2
1503.3 Monitoring the Discharge of Gaseous and Aerosol-bound
Radioactive Substances; Part 3: Monitoring the Non-stack
Discharge of Radioactive Substances, 6/99 2
1504 Surveillance of the Discharge of Radioactive Materials in Liquid
Effluents, 11/07 1
1505 Certification of Suitability of Radiation Measuring Equipment,
11/03 1

RS Handbook
Status 06/09 Valid KTA standards (Status: 06/09) Category
(1506) Measuring Local Dose Rates in Exclusion Areas of Nuclear Power

Plants, 6/86 (16.11.2004: standard was withdrawn) 3
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1507 Monitoring the Discharge of Gaseous, Aerosolbound and Liquid
Radioactive Materials from Research Reactors, 6/98 3
1508 Instrumentation to Determine Atmospheric Diffusion of Radioactive
Substances, 11/06 1

2100 Plant, General

2101.1 Fire Protection in Nuclear Power Plants; Part 1: Basic

Requirements, 12/00 3

2101.2 Fire Protection in Nuclear Power Plants; Part 2: Fire Protection of
Structural Components, 12/00 3

2101.3 Fire Protection in Nuclear Power Plants; Part 3: Fire Protection of
Mechanical and Electrical Components, 12/00 3

2103 Explosion Protection in Nuclear Power Plants with Light Water

Reactors (General and Case-specific Requirements), 6/00 3

2200 External Events

2201.1 Design of Nuclear Power Plants against Seismic Events; Part 1:
Principles, 6/90 2

2201.2 Design of Nuclear Power Plants against Seismic Events; Part 2:
Subsurface Materials (Soil and Rock), 6/90 2

2201.3 Design of Nuclear Power Plants against Seismic Events; Part 3:
Design of Structural Components, 6/90 2

2201.4 Design of Nuclear Power Plants against Seismic Events; Part 4:
Requirements for Procedures for Verifying the Safety of
Mechanical and Electrical Components against Earthquakes, 6/90
2

2201.5 Design of Nuclear Power Plants against Seismic Events; Part 5:
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Seismic Instrumentation, 6/96 2

2201.6 Design of Nuclear Power Plants against Seismic Events; Part 6:
Post Seismic Measures, 6/92 2

2206 Design of Nuclear Power Plants against Lightning Effects, 6/00 2

2207 Flood Protection for Nuclear Power Plants, 11/04 3

2500 Civil Engineering

2501 Structural Waterproofing in Nuclear Power Plants, 11/04 3

2502 Mechanical Design of Fuel Assembly Storage Pools in Nuclear

Power Plants with Light Water Reactors, 6/90 2

3000 Systems, General

3100 Reactor Core and Reactor Control All 2

3101.1 Design of Reactor Cores of Pressurised Water and Boiling Water
Reactors, Part 1: Principles of Thermohydraulic Design, 2/80

3101.2 Design of Reactor Cores of Pressurised Water and Boiling Water
Reactors, Part 2: Neutron-Physics Requirements for Design and

Operation of the Reactor Core and Adjacent Systems, 12/87

RS Handbook

Status 06/09 Valid KTA standards (Status: 06/09) Category

(3102.1) Reactor Core Design for High Temperature Gas-Cooled
Reactors; Part 1: Calculation of the Material Properties of Helium,
6/78

(3102.2) Reactor Core Design for High Temperature Gas-Cooled
Reactors; Part 2: Heat Transfer in Spherical Fuel Elements, 6/83

(3102.3) Reactor Core Design for High Temperature Gas-Cooled
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Reactors; Part 3: Loss of Pressure through Friction in Pebble Bed
Cores, 3/81
(3102.4) Reactor Core Design for High Temperature Gas-Cooled
Reactors; Part 4: Thermohydraulic Analytical Model for
Stationary and Quasi-Stationary Conditions in Pebble Bed Cores,
11/84
(3102.5) Reactor Core Design for High Temperature Gas-Cooled
Reactors; Part 5: Systematic and Statistical Errors in the
Thermohydraulic Core Design of the Pebble Bed Reactor, 6/86
3103 Shutdown Systems of Light Water Reactors, 3/84
3104 Determination of the Shutdown Reactivity, 10/79
3200 Primary and Secondary Circuits All 2
3201.1 Components of the Reactor Coolant Pressure Boundary of Light
Water Reactors, Part 1: Materials and Product Forms, 6/98
3201.2 Components of the Reactor Coolant Pressure Boundary of Light
Water Reactors, Part 2: Design and Analysis, 6/96
3201.3 Components of the Reactor Coolant Pressure Boundary of Light
Water Reactors, Part 3: Manufacture, 11/07
3201.4 Components of the Reactor Coolant Pressure Boundary of Light
Water Reactors, Part 4: In-service Inspections and Operational
Monitoring, 6/99
3203 Monitoring of Radiation Embrittlement of Materials of the Reactor
Pressure Vessel of Light Water Reactors, 6/01
3204 Reactor Pressure Vessel Internals, 11/08

3205.1 Component Support Structures with Non-Integral Connections
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Part 1: Component Support Structures with Non-Integral
Connections for Components of the Reactor Coolant Pressure
Boundary of Light Water Reactors, 6/02

3205.2 Component Support Structures with Non-integral Connections;
Part 2: Component Support Structures with Non-Integral
Connections for Pressure and Activity-Retaining Components in
Systems Outside the Primary Circuit, 6/90

3205.3 Component Support Structures with Non-integral Connections,
Part 3: Series-Production Standard Supports, 11/06

3211.1 Pressure and Activity Retaining Components of Systems outside
the Reactor Coolant Pressure Boundary, Part 1: Materials, 6/00

3211.2 Pressure and Activity Retaining Components of Systems outside
the Reactor Coolant Pressure Boundary, Part 2: Design and Analysis,
6/92

RS Handbook

Status 06/09 Valid KTA standards (Status: 06/09) Category

3211.3 Pressure and Activity Retaining Components of Systems outside

the Reactor Coolant Pressure Boundary, Part 3: Manufacture, 11/03

3211.4 Pressure and Activity Retaining Components of Systems Outside
the Primary Circuit; Part 4: Inservice Inspections and Operational
Monitoring, 6/96

3300 Heat Removal All 2

3301 Residual Heat Removal Systems of Light Water Reactors, 11/84

3303 Heat Removal Systems for Fuel Assembly Storage Pools in Nuclear
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Power Plants with Light Water Reactors, 6/90

3400 Containment All 2

3401.1 Steel Containment Vessels, Part 1: Material and Product Forms,

9/88

3401.2 Steel Containment Vessels, Part 2: Analysis and Design, 6/85

3401.3 Steel Containment Vessels, Part 3: Manufacture, 11/86

3401.4 Steel Containment Vessels, Part 4: Inservice Inspections, 6/91

3402 Air Locks through the Containment Vessel of Nuclear Power Plants
- Personnel Locks, 11/76

3403 Cable Penetrations through the Reactor Containment Vessel, 10/80

3404 Isolation of Operating System Pipes Penetrating the Containment
Vessel in the Case of a Release of Radioactive Substances into the
Containment Vessel, 11/08

3405 Integral Leakage Rate Testing of the Containment Vessel with the

Absolute Pressure Method, 2/79

3407 Pipe Penetrations through the Reactor Containment Vessel, 6/91

3409 Air-Locks for the Reactor Containment Vessel for Nuclear Power
Plants - Material Locks, 6/79

3413 Determination of Loads for the Design of a Full Pressure
Containment Vessel against Plant-Internal Incidents, 6/89

3500 Instrumentation and Reactor Protection All 2

3501 Reactor Protection System and Monitoring Equipment of the Safety
System, 6/85

3502 Accident Measuring Systems, 6/99

3503 Type Testing of Electrical Modules for the Reactor Protection

80



System, 11/05

3504 Electrical Drives of the Safety System in Nuclear Power Plants,

11/06

3505 Type Testing of Measuring Transmitters and Transducers of the
Reactor Protection System, 11/05

3506 Tests and Inspections of the Instrumentation and Control Equipment

of the Safety System of Nuclear Power Plants, 11/84

RS Handbook

Status 06/09 Valid KTA standards (Status: 06/09) Category

3507 Factory Tests, Post-repair Tests and Demonstration of Successful
Service for the Instrumentation and Control Equipment of the Safety
System, 06/02

3600 Activity Control and Activity Management

3601 Ventilation Systems in Nuclear Power Plants, 11/05 3

3602 Storage and Handling of Nuclear Fuel Assemblies, Control Rods
and Neutron Sources in Nuclear Power Plants with Light Water
Reactors, 11/03 1

3603 Facilities for Treating Radioactively Contaminated Water in Nuclear
Power Plants, 6/91 1

3604 Storaging, Handling and On-Site Transportation of Radioactive
Substances (other than Fuel Elements) in Nuclear Power Plants,
11/05 1

3605 Treatment of Radioactively Contaminated Gases in Nuclear Power

Plants with Light Water Reactors, 6/89 3
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3700 Energy and Media Supply

3701 General Requirements for the Electrical Power Supply in Nuclear
Power Plants, 6/99 2

3702 Emergency Power Generation Facilities with Diesel-Generator
Units in Nuclear Power Plants, 6/00 2

3703 Emergency Power Facilities with Batteries and AC/DC Converters
in Nuclear Power Plants, 6/99 3

3704 Emergency Power Facilities with DC/AC Converters in Nuclear
Power Plants, 6/99 2

3705 Switchgear Facilities, Transformers and Distribution Networks for

the Electrical Power Supply of the Safety System in Nuclear Power

Plants, 11/06 2

3900 Other systems

3901 Communication Means for Nuclear Power Plants, 11/04 3

3902 Design of Lifting Equipment in Nuclear Power Plants, 6/99 1

3903 Inspection, Testing and Operation of Lifting Equipment in Nuclear
Power Plants, 6/99 1

3904 Control Room, Remote Shutdown Station and Local Control
Stations in Nuclear Power Plants, 11/07 2

3905 Load Attaching Points on Loads in Nuclear Power Plants, 6/99 1
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thermo-hydraulics, reactor safety, the operational and accident
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from the point of view of safety.
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8.

it it

A4 RABIMNE ARG R X 2HEZHRPRS G B
No. Document Reference Content Use/Remarks
1 Letter of application | § 7, para. 3 | - Name and address of | nuclear licensing
7 AtG applicant authority,
VoA ihdk L ¥r s gk | authorised experts;
§ 2 AtVEV | - Type of license Fir RSB
applied for i A=Eh I
§ 6 AtVEV | ¥ Frerdi B Al 50 initiation of
- Type and scope of procedure;
facility and of F ¥ 42 R
planned under certain
decommissioning circumstances
measures announcement and
w2 hA| N F 2 | public inspection
%R R BB | B R T 2
242 2 RGRLBR
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Safety report
% 24

§ 3, para. 1
subpara. 1
AtVIV

§ 6 AtVEV

a) Description and
drawing of facility
and decommissioning
measures

a )ik % fotf (45 % e
BN TR

b) Description and
explanation
decommissioning
plan, safety-related
principles

b)“,$ R FEx A
B B e 2 iR R
c) Provisions to
fulfil §7(2) of the
AtG, radiation
protection measures
f 7§87 (2) no. 3
AtG > o R
d) Description of
the surrounding area
and its composition
dmp ¥ fw w2z d
e) §47 Radiation
Protection Ordinance,
§ 50 Radiation
Protection Ordinance)
E) #5517 iR 2§47
15 517 FE AR T§50

f) Consequences of
direct radiation and
releases of radioactive
substances

) 2 3 if 58 bt
P %

nuclear licensing
authority,
authorised experts;
i PR %
et 3
especially for third
parties under
certain
circumstances
public inspection
g;

A H B FRT
S RAR B =

_;7 .
b

no commercial

secrets
AR FPR
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Supplementary
plans, drawings and
descriptions of the
facility and the
planned
decommissioning
techniques and
procedures
T3t g o
BFRIERP 2 R
Bl e

2K % e

b

§ 3, para. 1
subpara. 2
AtVIV

If required or
requested by the
nuclear licensing
authority, the specific
issues in the safety
report are
supplemented by
explanatory reports.
FRRAREF A
fiad I SRR o i
200 PR AL
[ES: T/

- Explanatory report
on systems and
equipment which are
to be
decommissioned,

modified or newly

constructed

§BLE MR R
g e N ATaE R
Eig s

- Documentation of
the status of the
facility

3ok 2

- Radiological
(activity inventory,
local dose rates,
contamination of
surfaces and rooms,
quantities of wastes)
GBH(ERE 7 " E
HEF %\@E*Fé“
5 R~ B R R
- By mass

ZREE

- Explanatory reports
1% where applicable)
concerning:

- Structural measures
- Mechanical

Measures

nuclear licensing
authority,
authorised experts;
RN B Y TR
st 3

commercial secrets
to be identified as
such

ML s AR ER

T




Report on physical | § 3, para. 1 | Details of measures in | nuclear licensing

protection subpara. 3 | the event of authority,

Ry ERL AtVEV interference by third | authorised experts;
§ 7, para. 2 | parties, [N R <
subpara. 5 | responsibilities i AzeE
AtG d % = > F P E | separate

;Lﬁm#ﬁ Wi submission; H b
#L
g
classified
document
%}k T?ﬁ <> {*

Reliability and § 3, para. 1 | Appointment of nuclear licensing

technical subpara. 4 | responsible persons, authority,

qualification AtVtV demonstration of authorised experts;

TR ERT # technical qualification | %2+ i § M ~ 3%
§ 7, para. 2 | as defined in or in i AzeE
subpara. 1 | association with BMU | commercial secrets
AtG guideline on specialist | to be identified as

knowledge of nuclear
power plant
personnel,

details on reliability
EHEFA BT
BMU#t+% % By 1%
AR ek F ey
IR E TR T
PR F R T R

a2y e 32X ol
m‘gl-,.:m —E‘\ 7]‘——

such
Wi E L AR
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Know-how and § 3, para. 1 | Necessary know-how | nuclear licensing

reliability subpara.5 | and procedure for authority,

L3 @ A | AtVEV training for other authorised experts;
§ 7, para. 2 | personnel involved; it RSB
subpara.2 | % & cnFrBZ iz B | Rk R
AtG ts A B a2 A5 | commercial secrets
AtZuVvV details on reliability; | to be identified as

¥Rt m T AL, | such

equally applicable to | #& 3% 5% 45 ¥4
external personnel %

p‘;ﬁi’a %’;.’7}%!‘5 A 5

List of measures § 3, para. 1 | List of measures for nuclear licensing

relevant for safety subpara. 6 | management of authority,

& AP T F | AVEV incidents and authorised experts;

H § 7, para. 2 | accidents (safety [N R <
subpara. 3 | specifications) i 3zeE
AtG ¥ # 2 g 24 | commercial secrets
§ 50 KRR ICE S A to be identified as
StrISchV such

Wi Lp ER

Financial security § 3, para. 1 | Proposals for nuclear licensing

measures subpara. 7 | fulfilling authority,

M rT iR gy 6 AtVEV compensation authorised experts;
§ 7, para. 2 | obligations [N R R~
subpara. 4 | fa (7S K RAFuER | DR TS
AtG E commercial secrets
§12 to be identified as
AtDeckV such

Wins 1P ER

A
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9 Radioactive § 3, para. 1 | Description of the nuclear licensing
residues subpara. 8 | arising radioactive authority,
KRS LERR i AtVEV residues; authorised experts;
§9a AtG | FTA 2 WEHUR TS | P+ PIRBH R
SEESIN s 7o
measures for avoiding | commercial secrets
radioactive residues, | to be identified as
for non-detrimental such
utilisation and e s A ER
disposal as waste %
WA G e h
;Pﬁ o by F e
BB P RIE
10 | Overriding public § 3, para. 1 | List of proposed nuclear licensing
interests, subpara. 9 | measures for authority with the
environmental AtVtV protecting water, air assistance of other
impact § 7, para. 2 | and ground; relevant
A >R AIE ~ | subpara. 6 | details on other authorities,
BB AtG environmental - B
consequences H v oAp B4 0
R K authorised experts;

LR
commercial secrets
to be identified as
such

WG AT ER
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Documents for §§ 2a, 7, Determination of in the case of
environmental para. 4 significant public involvement
impact assessment | AtG environmental effects; | and thus projects
(EIA) §§ 1a, 3, 4, | presentation of subject to
BEPTTFRL | 1% procedural environmental
i AtVEV alternatives; impact
§§ 3, 3¢ BERB PP | assessments
UVPG T H/ AR ST A | A R
§ 6 UVPG | * *%; T Fgt o g
§§ 8 ff. R BB BT
AtVEV
§ 6 AtVtV | documents of the
project developer;
Hearing
Brief description § 3, para. 4 | Summary description | nuclear licensing
& AtVtV according to safety authority,
§ 6 AtVEV | report authorised experts,
RPp% 24E L fE & | P13 L F M
wp ek R
third parties; % =
if public
involvement is
necessary:
doF A Bk
public inspection;
3 RAR B
no commercial
secrets
AP PR
List of documents § 3, para. 4 | Listing; 7 ¥ ; nuclear licensing
submitted AtVIV 7R ERG D authority,
ey B H & JFE T authorised experts
documents containing | %+ 2 # M ~ 42
commercial secrets i AzeE N
should be identified
BHELZ TR AR
v 3
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14 | Adaptation of Revision in keeping nuclear licensing
operating manual with new status of the | authority,
and testing manual facility; authorised experts
RS A F dismantling manual | ¥%F 21 %8 ~ %
WL 137 FAF K F AT | R R

i ;
Frig+p

15 | Details of licensing List with explanations | nuclear licensing
decisions, or justiﬁcation authority,
conditions and JER: 7 authorised experts;
permits to be [N R <
suspended or % 7o
modified commercial secrets
f*i PRl ~iE iz to be identified as

R Rt A such
S AL M E AR ER

16 | Documents required | Land Details of building nuclear licensing
by building building and demolition authority,
regulations code activities associated | ¥+ 2 ¢
FRERE Rehe | 2 EER | with if applicable
i e decommissioning building

£ “f 7 B 72 HL 2 | inspectorate
Jf’-’r“f/r P TR ok g E g
%

17 | Documents required | § 7, para. 2 | Data on facilities nuclear licensing
by the Federal subpara. 6 | requiring licensing in | authority,
Immission Control | AtG accordance with the | ¥+ 2 ¢ # #

Act (BImSchG) and § 8 terms of §4 of the competent Land
g EE o B 41E | AG Federal Immission authority for
A& e it Control Act protection against
TR FPRESSNE N | immissions
g# 2 §AhiEZPT | A A M H
2 ozl T A~
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18

Documents relating
to water rights

ki M

Federal
Water Act
(WHQG)

§ 7, para. 2
subpara. 6
AtG

Application for water
license and permit, if
modification required
Ik F & okl

24 2% g =4
P2 FV @Y 3

F

Water authorities,
SEREY
nuclear licensing
authority

P+ PR b
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4.0 & * jviF T K
d\jréél v i s o

L 2 & > RFR2ER I 4oT
& 18 ¥ 14 (ALARA)
T RALE B EARTE

A SRE S
7 % 1% 2 (clearance levels)

PRz R R e
P -REEFRT AR IRBE 2 H N ZRT LFRRBR o
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B R TR Bl PR S AT G FEER
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