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Background 
 

The International Project on Safety Assessment Driving Radioactive Waste 

Management Solutions (SADRWMS) is designed to examine the application of safety 

assessment methodology to predisposal waste management practices and facilities 

including waste storage.   

 

SADRWMS was developed to  complement the experience gained with the IAEA’s 

projects “Improvement of Long-term Safety Assessment Methodologies for Near 

Surface Disposal Facilities” (ISAM) completed in 2000, and “Application of Safety 

Assessment Methodologies for Near Surface Disposal Facilities” (ASAM) completed 

in 2007.  It's first plenary was held in 2004.  The project developed a number of 

flowcharts showing how to apply safety assessment to radioactive waste management 

facilities.  These flowcharts have subsequently been incorporated into the draft safety 

standard DS284, Safety Assessment for Radioactive waste predisposal facilities and 

activities. 

 

At the 2005 SADRWMS plenary an initial specification was developed for a 

computer code to apply the SADRWMS flowcharts.  This code was called SAFRAN.  

The subsequent meetings refined the SAFRAN tool and developed the supporting 

documentation.   

 

The fifth plenary was held in 2008 in Croatia.  During this plenary there were reviews 

of the SAFRAN tool and IAEA draft safety guide DS284.  It was also agreed that the 

SAFRAN tool should be applied to a case that had been suggested by Thailand.   

 

Introduction 
 

The 6th Plenary Meeting of the international SADRWMS project was held in the 

IAEA’s Headquarters in Vienna.  The meeting was attended by over 35 specialists 

from 25 countries and was chaired by Mr Christopher Fisher (UK).   The main goals 

of the SADRWMS Plenary Meeting were:  

 

 to conclude the SADRWMS project 

 to present and review the outcomes of the TINT Project ;  

 to review the SAFRAN user manual;  

 to propose a tutorial for SAFRAN;  

 to develop a work plan for the subsequent project.  

 

The meeting was conducted according to the agenda presented in Attachment 1. The 

meeting was opened by Mr Phil Metcalf of the IAEA.  Phil emphasised the 



relationship between SADRWMS and DS284.  The IAEA Waste Safety Standards 

Committee, (WASSC) had noted that DS284 required a series of complimentary 

safety reports to demonstrate how it could be applied to the range of activities covered 

by DS284.  The completion of these safety reports would be a significant part of the 

follow up project to SADRWMS. 

 

Participants 
 

E Piumetti (Argentina), S Woollett (Australia), N Shiryaeva (Belarus), U Skurat 

(Belarus), R Souza Ferreira (Brazil), W Chen (China), D Skanata (Croatia), R Gil 

Castillo (Cuba), D Bohr (Denmark), F Ledroit (France), W Goldammer (Germany), A 

Baksay (Hungary), J Raicevic (IAEA Scientific Secretary), M Kinker (IAEA 

Scientific Secretary), P Metcalf (IAEA Scientific Secretary), M Asadian (Iran), M 

Altavilla (Italy), M Song (Korea), A Dreimanis (Latvia), V Ragaisis (Lithuania), N 

Angjeleski (Macedonia), A Guskov (Russia), O Sukhorukov (Russia), A Tkachenko 

(Russia), O Al Horayess (Saudi Arabia), PSalzer (Slovakia), E Fourie (South Africa), 

G Pretorius (South Africa), R Avila (Sweden), G Bejarano (Sweden),  D Hofman 

(Sweden), N Ya-anant (Thailand), L Blyzniukova (Ukraine), I Forostenko (Ukraine), 

C Fisher (UK), J Harvey (UK), K Pinkston (USA). The full list of participants is 

included as Attachment 2. 

 

 

Meeting Record 
 

(i)  Results of the TINT Facility Test Case:   

Nanthavan Ya-anant and Wolfgang Goldammer presented the results of the safety 

assessment undertaken in Thailand.  This included comments on how the SAFRAN 

tool had worked.  It was agreed that a working group would be formed to review the 

safety report.  The notes from this review, together with the membership of the review 

group, can be found in Attachment 3. 

 

(ii)  Modular design of processing and storage facilities:   

During the plenary Susanta Samanta of the Waste Technology Section gave a 

presentation on a modular design of processing and storage facilities for small 

volumes of L&IL radioactive waste and disused sealed radioactive sources.  The 

IAEA have been leading a project to design of a processing facility based on a set of 

modules for different functions.  The SADRWMS members agreed that the SAFRAN 

tool could be used to produce generic safety cases for these modules.   

 

(iii)  SAFRAN Tutorial:   

Jagos Raicevic, Wolfgang Goldammer, Dmytro Hofman and Rodolfo Avila presented 

the developments to SAFRAN since the 2008 plenary.  As a result of these changes a 

group was formed to develop a specification for a tutorial on the revised SAFRAN.  

The specification, together with the group membership, can be found in Attachment 4. 

 

(iv)  SAFRAN Manual:   

SAFRAN will require a manual to help the user with the software.  A group was 

formed to discuss the information need in the manual and review the first draft of the 

manual.  The output of this group, together with the group membership, can be found 

in Attachment 5. 



 

(v)  Postulated initiating events:   

One of the conclusions of the plenary and the SAFRAN manual working group was 

the need to develop the list of Postulated Initiating Events (PIEs) available to the user 

of SAFRAN.  A fourth group was set-up to develop these lists.  The group also 

developed a number of example scenarios to show how the PIE lists might be used.  

The output of the group, together with its membership can be found in Attachment 5.  

 

(vi)  User group:   

Over a day and a half Dmytro Hofman presented the revised SAFRAN tool to a 

number of potential users.  These groups provided a limited amount of training for the 

attendees and the opportunity to review SAFRAN.  A number of recommendations 

were made.  These recommendations were used as input by the groups previously 

mentioned.  

 

Meeting Outcomes and Future Activities 
 
It was agreed that the work completed during this plenary concluded the SADRWMS 

project.  All of the members of the plenary agreed that the project had been a valuable 

contribution to the knowledge on safety assessment of waste management facilities. 

 

Subsequent to this plenary the IAEA will establish a new project responsible for: 

 

 developing the safety assessments complimentary to DS284, as proposed to 

the WASSC; 

 interacting with the SAFRAN steering group on the application of SAFRAN; 

and 

 providing expertise to the IAEA and SAFRAN users on the application of 

safety assessment to Radioactive Waste Management. 

 

The project will be known as Complimentary Safety Reports, Development and 

Application to Waste Management Facilities (CRAFT).  The project will run until 

November 2014.  A separate report on the proposed projects scope, objectives, 

content and work programme has been produced. 
 

 



ATTACHMENT 1 
 

 

International Atomic Energy Agency 
 

Technical Meeting 

Safety Assessment Driving Radioactive Waste Management Solutions 

(SADRWMS): 

Project Outcomes and Follow-up Activities 

 

12-16 April 2010 

IAEA Headquarters, Vienna, Austria 

Meeting Room M1 

 

AGENDA 

 

 
MONDAY, 12 April 2010 
 

Time Topic Presenter 

   

9.30 Opening remarks  

 

P. Metcalf 

9.40 Introductory remarks from the Secretariat  

 

M. Kinker 

9.50 Introductory remarks from the Meeting Chair  

 

C. Fisher 

10.00 Review of the activities of the SADRWMS project 

 

J. Raicevic 

11.00 Coffee Break  

   

11.30 Application of the SADRWMS Methodology: DS284 and SAFRAN 

Tool  

 

W. Goldammer 

12.30 Lunch  

   

13.30 SAFRAN Tool 

 

D. Hofman 

 

15.00 Coffee Break  

   

15.30 TINT Facility Test Case: results and lessons learned  

 

W. Goldammer 

N. Yanaant 

 

17.30 Summary of results, lessons learned, and future activities 

 

Chair 



 
TUESDAY, 13 April 2010 
 
   

09.00 Proposals for the post-SADRWMS Project  

 

M. Kinker 

 Plenary Discussion on proposals the new project 

 

 

10.30 Coffee Break  

11.00 Working Group Sessions: Scope of the new project 

 

 

17.00 Plenary Briefing 

 

 

 
WEDNESDAY, 14 April 2010 
 
   

09.00 Plenary Discussion on the Scope for the new project 

 

 

10.30 Coffee Break  

   

11.00 Working Group Sessions: Structure, Working Groups for new project 

 

 

17.00 Plenary Briefing 

 

 

 
THURSDAY, 15 April 2010 
 
   

09.00 Future development of SAFRAN 

 

R. Avila 

 Plenary Discussion on the Project Structure 

 

 

10.30 Coffee Break  

   

11.00 Working Group Sessions: Expected outcomes. outputs  

 

 

17.00 

 

Plenary Briefing 

 

 

 
FRIDAY, 16 April 2010 
 
   

09.00 

 

Plenary Session on the new project prospectus, meeting summary and 

activities going forward  

 

 

12.00 

 

Closing Chair, IAEA 

 



ATTACHMENT 2 
 

Participant List 

 
Argentina  Ms Elsa Haydee Piumetti  Autoridad Regulatoria Nuclear 

Avenida del Libertador 8250 

C1429BNP BUENOS AIRES 

ARGENTINA  

Australia  Mr Stuart Woollett  ARPANSA 

619 Lower Plenty Rd  

Yallambie  

3085  Victoria  

Australia  

Belarus  Ms Nina Shiryaeva  National Academy of Sciences of 

Belarus; Joint Institute of Power and 

Nuclear Research "Sosny"; Institute of 

Radioecological Problems 

99 Academik Krasin Street 

220109 MINSK, Sosny 

BELARUS  

Belarus  Mr Uladzimir Skurat  National Academy of Sciences of 

Belarus; Joint Institute of Power and 

Nuclear Research "Sosny" 

99 Academik Krasin Street 

220109 MINSK, Sosny 

BELARUS  

Brazil  Mr Rubemar Souza Ferreira  Comissão Nacional de Energia Nuclear 

Rua Gal Severiano 90 

22294-900 RIO DE JANEIRO 

BRAZIL  

China  Mr Weiming Chen  China National Nuclear Corp. (CNNC); 

Beijing Research Institute of Uranium 

Geology 

10, Xiao-guan-dong-li, Anwai, Chaoyang 

P.O. Box 9818 

BEIJING 100029 

CHINA  

Croatia  Mr Dejan Skanata  University of Zagreb; Faculty of 

Electrical Engineering and Computing 

(FER) 

Unska Ulica 3 

10000 ZAGREB 

CROATIA  

Cuba  Mr Reinaldo Honorio Gil 

Castillo  

Ministerio de Ciencia, Tecnología y 

Medio Ambiente (CITMA); Agencia de 

Energía Nuclear y Tecnologías de 

Avanzada (AENTA); Centro de 

Protección e Higiene de las Radiaciones 

(CPHR) 

Calle 20 No. 4113 e/ 41 y 47 

Apartado Postal 6195 

LA HABANA 10600 

CUBA  



Denmark  Mr Dan Bohr  Danish Decommissioning 

Frederiksborgvej 399 

P.O. Box 320 

DK-4000 ROSKILDE 

DENMARK  

France  Mr Frédéric Ledroit  DSU/SSIAD/BECID 

Institut de Radioprotection et de Sûreté 

Nucléaire (IRSN) 

B.P. 17 

F-92262 Fontenay-aux-Roses Cédex 

France  

Germany  Mr Wolfgang Goldammer  Jungbluthgasse 7 

50858 KÖLN 

GERMANY  

Hungary  Mr Attila Baksay  Golder Associates (Magyarorszag) Kft. 

Huvosvolgyi ut. 54 

1021 BUDAPEST 

HUNGARY  

Iran, Islamic 

Republic of  

Mr Mohsen Asadian  Atomic Energy Organization of Iran 

(AEOI) 

End of Northern Karegar Ave., 

P.O. Box 14155-4494 

TEHRAN 

ISLAMIC REPUBLIC OF IRAN  

Italy  Mr Massimo Altavilla  ISPRA 

Dipartimento Nucleare, Rischio 

Technologico e Industriale 

Via V. Brancati 48 

00144 ROMA 

ITALY  

Korea, Republic of  Mr Minchul Song  Korea Institute of Nuclear Safety 

Guseong-Dong 19 

Yuseong-Gu 

DAEJEON 305-338 

REPUBLIC OF KOREA  

Latvia  Mr Andrejs Dreimanis  Radiation Safety Centre of the State 

Environmental Service 

Rupniecibas 23 

1045 Riga 

Latvia  

Lithuania  Mr Valdas Ragaisis  Lithuanian Energy Institute (LEI) 

Breslaujos 3 

44403 KAUNAS 

LITHUANIA  

Russian Federation  Mr Andrey Guskov  Moscow City "Radon" Scientific 

Production Association 

7 -oy Rostovsky pereulok 2/14 

119121 MOSCOW 

RUSSIAN FEDERATION  

Russian Federation  Mr Oleg Sukhorukov  Leningrad Nuclear Power Plant 

188540 

Sosnovy Bor, Leningrad region  

RUSSIAN FEDERATION  



Russian Federation  Mr Alexey Tkachenko  Moscow City "Radon" Scientific 

Production Association 

7 -oy Rostovsky pereulok 2/14 

119121 MOSCOW 

RUSSIAN FEDERATION  

Saudi Arabia  Mr Okla Al Horayess  King Abdul Aziz City for Science and 

Technology 

King Abdul Aziz City for Science and 

Technology 

P.O.Box 6086 

Riyadh 11442 

Saudi Arabia  

Slovakia  Mr Peter Salzer  DECOM a.s. 

Sibirska 1 

917 01 TRNAVA 

SLOVAKIA  

South Africa  Ms Elna Fourie  South African Nuclear Energy Corp. 

(NECSA) 

PO Box 582 

Pretoria 0001 

South Africa  

South Africa  Mr Gert Flores Albertus 

Pretorius  

National Nuclear Regulator (NNR) 

P. O. Box 7106 

0046 CENTURION 

SOUTH AFRICA  

Sweden  Mr Rodolfo Avila Moreno  Director 

Facilia AB 

Gustavslunsvägen 151C 

SE-16751 BROMMA, STOCKHOLM 

SWEDEN  

Sweden  Ms Gabriela Bejarano  Swedish Radiation Safety Authority 

Solna Strandväg 96 

SE-171 16 Stockholm  

Sweden  Mr Dmytro Hofman  Facilia AB 

Gustavslundsvagen 151C 

167 51 BROMMA 

SWEDEN  

Thailand  Ms Nanthavan Ya-anant  Radioactive Waste Management Centre 

Thailand Institute of Nuclear Technology 

(TINT) 

16 Vibhavadi-Rangsit road, Chatuchak 

BANGOK 10900 

THAILAND  

The frmr.Yug.Rep. 

of Macedonia  

Mr Nikola Angjeleski  Public enterprise for managing and 

protection of the multipurpose area of 

"Jasen" 

11 Oktomvri 23a 

P.O. Box 443 

1000 SKOPJE 

THE FRMR.YUG.REP. OF 

MACEDONIA  



Ukraine  Ms Liudmyla Blyzniukova  Ministry of Fuel and Energy of Ukraine; 

National Nuclear Energy Generating Co. 

– EnergoAtom 

Ulitsa Vetrova 3 

01032 KYIV 

UKRAINE  

Ukraine  Ms Iryna Forostenko  State Nuclear Regulatory Committee of 

Ukraine 

Ulitsa Arsenalna 9/11 

01011 KYIV 

UKRAINE  

United Kingdom  Mr Chris Fisher  Nuclear Directorate of the Health and 

Safety Executive (HSE) 

Nuclear Directorate of the Health and 

Safety Executive (HSE) 

Redgrave Court 

Merton Road, Bootle 

Merseyside L20 7HS 

United Kingdom  

United Kingdom  Mr John Harvey  NDA Harwell 

Building 587, Curie Avenue 

Harwell Science & Innovation Campus 

DIDCOT, Oxfordshire, OX11 0RH 

UNITED KINGDOM  

United States of 

America  

Ms Karen Pinkston  11545 Rockville Pike 

Mail Stop T8F5 

ROCKVILLE, MD 20814 

USA  



ATTACHMENT 3 
 

Summary of work of the TINT Draft Safety Report review working group 

 

Working Group Leader: S Woollett (Australia) 

Working Group: R Gil Castillo (Cuba), F Ledroit (France), A Baksay (Hungary), M 

Kinker (IAEA Scientific Secretary), M Asadian (Iran), A Dreimanis (Latvia), O Al 

Horayess (Saudi Arabia), G Pretorius (South Africa), N Ya-anant (Thailand). 

 

 

 

Comments of individual working group members have been put into an electronic 

version of the document using track changes. We provide these for your 

consideration. 

 

The only major issue with the document is as follows: 

 

The document is entitled “Draft Safety Report” and yet it appears to be written 

with two purposes in mind; to provide a summary of the TINT facility safety 

report and to evaluate the use of the SADRWMS methodology and SAFRAN 

tool. Including two purposes for the single document has created confusion. 

Two sets of backgrounds, evaluations/assessments, analysis and conclusions 

make the document confusing to read. We would like to propose that the Safety 

Report for the TINT facility should be a document on its own that is adequately 

referenced in this document, which would concentrate on the evaluation of the 

use of the SADRWMS methodology and SAFRAN tool. 

 

This suggestion can be implemented by undertaking the following steps: 

 

 Alter the purpose of the document (§1.2) 

 Vastly reduce the content of §4 TINT Safety Assessment, limiting 

information to a background to the Thai test case, how the methodology 

and software tool were applied, and an evaluation of their application. 

The detailed assessment context, system description, assessment of 

normal operations and accidents, and analysis should be part of the 

Safety Report. Appendix A & B would form part of the Safety Report? 

 Adequately reference the separate Safety Report document. 

 

The separation of documents will also have the advantage of enabling readers to 

take the safety report for the assessment of the TINT facility and view it as an 

example of a safety assessment using the SADRWMS methodology and the 

SAFRAN tool. 

 

A differing opinion is that the problem can be rectified with a change in the 

document title. 

 



ATTACHMENT 4 
 

Summary of work of the SAFRAN Tutorial review working group 

 

Working Group Leader: G Bejarano (Sweden)   

 

Working Group: R Souza Ferreira (Brazil), W Chen (China), D Bohr (Denmark), M 

Song (Korea), O Sukhorukov (Russia),D Hofman (Sweden), J Harvey (UK), K 

Pinkston (USA). 

 

- The SAFRAN user is the safety assessor. 

 

- Simple and realistic example. The group considered the present example to be 

convenient re facilities and areas, activities, waste streams 

 

- The group considers the actual tutors can be edited to fit the new version. However, 

the safety assessment tutorial needs development 

 

- Define in the tutorial WHAT you want to do. Introductory explanation of the case – 

brief introduction of the site and what the purpose of the safety assessment is. 

 

- There are many pop-up questions and the user should be guided to answer “Yes” or 

“No” to avoid confusion since these pup-up boxes are intended for more experienced 

users. 

 

- Discussion raised on examples in the new SAFRAN 

 Base configuration 

  Alternative configuration 

- The regulatory part was not commented 

 

 

What DATA do we need/is relevant? From facilities, areas, activities? 

End point for normal operation – limits to be used? Probably just one worker 

category? 

 

Normal operation dose 

 

Accidental scenario – What PIE is/are relevant for our facility/area/activity? 

 Include the process of “I have thought about it but it is not relevant” 

 What are the relevant scenarios? Just one! 

 One worker? 

 

Dose limit for a Category A worker in the Sorting area. 

 

Calculation for shine dose – relevant? 

 Needed data – shielding factor for sorting waste with certain characteristics 

(for example an exaggerated scenario that we know will lead to high dose 

exposure?) 

 

 Ventilation – dilution coefficient for 500 litre drum 



Description of the Safety assessment case 

 

The proposed assessment case is NOT intended to be a complete case, but an example 

on its application using the SAFRAN software. 

 

For the normal operation the assessment will calculate the worker dose and compare it 

to regulatory criteria. 

For the accidental scenario the assessment will quantify the consequences for workers 

and the public. 

 

The assessment considers the expected dose from normal operations for two workers 

in two different areas. 

The assessment considers one of many possible accident scenarios. 

 

A facility with an incoming waste radioactive waste stream and three areas 

  Sorting 

  Compacting 

  Packaging 

 

Working time limit per area  400 h/y (changed from 200 h/y) 

No shielding in the sorting area 

Incoming waste characteristics (waste inventory) 

 Co-60  900 000 Bq 

 Cs-137  32 000 000 Bq 

 Dose rate 1 mSv/h at 1 m (changed from 2,0E-3 at 3 m) 

 

The waste is first sorted in the sorting area. Part of the waste (x %) goes to 

compaction and the other follows another process that will not be part of this 

assessment. 

The compacted waste is then packaged in the packaging area. 

 

Reference case for normal operations: 

The assessment includes the calculation of dose to worker in the sorting area with the 

following parameters (table in page 19): 

- no shielding 

- dose rate 1 mSv/h @ 1 m (correct the tutorial 3.3.4). Does SAFRAN calculate the 

dose rate? Look at 3.3.4. 

- distance to source 1 m 

 

The assessment includes the calculation of dose to worker in the packaging area with 

the following parameters (table in page 20): 

- Check the dose rate 3 m (1,11E-5 Sv/h) from the original data (1E-04 Sv/h @ 1 m) 

from page 12 

- Change the distance to 1 m, perform the calculation and iterate the hours if 

necessary to make it compliant  

 

Alternative configuration for normal operations (second table in page 20): 

- 90 % shielding - ok 

- dose rate 1 mSv/h @ 1 m (correct the tutorial 3.3.4). Does SAFRAN calculate the 

dose rate? Look at 3.3.4. 



- distance to source 1 m 

 

Reference case with accident scenarios 

Qualitative analysis for 

Flood 

Quantitative analysis for fire (caused by explosion) – needs better explanation of the 

scenario and needs better justification for input data to the calculation models 

 Dose to worker 

 Dose to public 

 

Notes about the present tutorials 

 The clearance tutorial is not necessary and all the references to clearance 

should be deleted 

 The tutorial should be ONE tutorial with subsections rather than five different 

tutorials as in the present case 

 Use only one criteria in table page 14 – Worker dose 50 mSv/y and delete the 

other three criteria 

 The assessment including calculation models needs development 

 Generalise parameters such as “Category A” or “B” to: 

 Sorting area worker (instead Worker A) 

 Packaging area worker (instead of Worker B) 

 Take away all the references to Category B dose limit. 

 Explain that there might be further processes for the non-compactable waste, 

not considered in this tutorial. 

 Clarify how the data for ventilation parameters in the present tutorial if not 

used in the following calculation assessment since it can be confusing to the 

user: 

  Ventilation   150 m3/h 

  Ventilation prior to entering 3 hours 

  Remove radon from storage area 

 Remove the PIE Aircraft crash since we have the “flood” scenario 

 

 

Others 

Special attention to the calculation manual should be taken since it is difficult to 

follow the calculations.  

Manual for the methodology, including calculations 

Tutorials are needed 

 



ATTACHMENT 5 
 

General comments from review of Draft SAFRAN Methodological User’s Guide, 

version 14 April 2010 

 

Working Group Leader: V Ragaisis (Lithuania)  

 

Working Group: N Shiryaeva (Belarus), U Skurat (Belarus), D Skanata (Croatia), J 

Raicevic (IAEA Scientific Secretary), M Altavilla (Italy), N Angjeleski (Macedonia), 

A Guskov (Russia), A Tkachenko (Russia), P Salzer (Slovakia), L Blyzniukova 

(Ukraine), I Forostenko (Ukraine) 

 

No general comments for chapters 1, 2, 3 and 4. General opinion is that chapters are 

in right place, contains useful information. 

 

Chapter 5 is to be finished; Information should not duplicate chapter 6. It is 

understand that chapter 5 is not an introduction to chapter 6. If it is software user 

guide (as it is stated in explanations), chapter could be a provided as a separate 

document or appendix, or placed somewhere close to tutorial. 

 

Chapter 6 is complicated to read. Separate lists of abbreviations used and separate list 

of definitions /terms used could be very helpful. Editorial comments are provided.  

 

No clear opinion about chapter 7 at the moment, chapter is not finished. Concern was 

raised about the purpose of this chapter. However it is also recognized that there was 

not sufficient time for review and discussions. 

 

Chapters 8, 9, 10 are not finished. 

 



ATTACHMENT 6 
 

Summary of work of the Postulated initiating events working group 

 

Working Group Leader: E Fourie (South Africa)  

Working Group: E Piumetti (Argentina) 

 

PURPOSE 
The purpose of this section is to identify Postulating Initiating Events (PIEs) and to develop 

Exposure Scenarios from the applicable PIEs.  Exposure Scenarios will either lead to dose to 

the worker or public. 

 

The PIEs in each group should be evaluated to identify the events that would be limiting, and 

from there the events selected for further analysis should be indicated. Such events would 

include those having potential consequences that bound all other PIEs in the group. 

 

DEFINITIONS 

External event: Events unconnected with the operation of a facility or activity which could 

have an effect on the safety of the facility or activity. Typical examples for nuclear facilities 

include earthquakes, tornadoes, tsunamis, aircraft crashes, etc. 

Postulated initiating events: An event identified during design as capable of leading to 

anticipated operational occurrences or accident conditions. The primary causes of postulated 

initiating events may be credible equipment failures and operator errors (both within and 

external to the facility), human induced or natural events. 

 

EVALUATION OF INDIVIDUAL EVENT SEQUENCES 

 
Detailed information should be given for each selected PIE. This information can be 

organized under the following headings: 

(a) Identification of causes; 

(b) Sequence of events and systems operation; 

(c) Transient and accident analysis; 

(d) Classification of damage states; 

(e) Derivation of source terms;  

(f) Evaluation of radiological consequences. 

 

The extent of the quantitative information that should be included under these topics will 

differ for the various initiating events and is dependent on the facility. For those situations 

where a particular PIE is not limiting, only the qualitative reasoning that led to that conclusion 

needs to be presented, along with a reference to the section that presents an evaluation of the 

more limiting PIE. Further, for those PIEs that require a quantitative analysis, such an 

analysis may not be necessary for each topic; for example, there are a number of PIEs that 

result in no or minimal radiological consequences.  

 

For each event evaluated, include a description of the occurrences that led to the PIE 

under consideration. 

 

REFERENCES 

 

 IAEA-TECDOC-1341 

 NS-G-1.5,  

 NS-G-3.1 

http://www.iaea.org/ns/tutorials/regcontrol/intro/glossaryo.htm#O7
http://www.iaea.org/ns/tutorials/regcontrol/intro/glossaryf.htm#F2
http://www.iaea.org/ns/tutorials/regcontrol/intro/glossarya.htm#A51
http://www.iaea.org/ns/tutorials/regcontrol/intro/glossarys.htm#S1
http://www.iaea.org/ns/tutorials/regcontrol/intro/glossaryn.htm#N6


 SRS 55: Safety Analysis for Research Reactor 

 

DESCRIPTION OF PIE 

 

External Natural Factors 

 

1. Extreme Meteorological  conditions:  

 strong winds, dust, sand storms (e.g abrasive effects, damage to roof or 

structure). 

 cyclones (damage and flying objecsts) 

 tornados 

 hurricanes 

 tsunami 

 lightning 

 snow 

 rain 

 drought 

 extreme temperatures (heating and freezing) 

 flooding 

 tides 

 humidity and high salt content  

 hail 

 frost 

 fog 

2. Seismic 

3. Ground instability 

4. Land slides (e.g. due to ice melting) 

5. Erosion 

6. Natural fires 

7. Volcanism 

8. Biological Phenomena (alge/marine growth, fauna and flora invasion and 

biological contamination)  

 

External Human Factors 

 

1. Explosions 

2. Fire from: 

 The sea after oil spill from a vessel 

 Uncontrolled Bush/Veld fires 

3. Mining activities  

4. Projectiles, Source of high energy due to machines and flying opjects 

5. Air craft crash  and other Unpredicted mobile sources 

6. Sabotage  

7. Theft 

8. Nearby industrial activities (toxic gasses, corrosion, smoke) 

9. Transport infrastructure 

10. Nearby Military activities 

11. Civil strive and War 

12. Electromagnetic Interference (power station close by) 



13. Floods due to dam failures 

 

 

Factors influencing Siting and optimisation of Safety Systems.  

Population residential (existing and predicted change)  

Industrial activities (existing and predicted change) 

Geology, geomorphology, topography,, hydrology, hydrogeology (changes on).  

 

Internal factors (Effect/events that should be considered during Safety Assessment 

scenario development) 

 

A) Storage facilities (liquid and solid) 

1. Receiving material not in compliance with WAC/WAR.  This could lead to eg. 

the exposure to unacceptable levels of radiation, inadvertent criticality. 

2. Incorrect/ lack of Chemical and other characteristic of waste in containers.  

This could lead to: 

 Liquids present in solid storage facility. 

 The degradation/corrosion of containers faster than anticipated, .lost 

of  integrity) 

 Generation of toxic gasses being releases. 

 Generation of gasses (hydrolyses) leading to damage to matrix 

 Variation of  pressure due to chemical reaction inside containers. 

 Fire due to vapours on surface form matrix material (e.g.bitumen).  

 Biological contamination 

3. Loss of Power  

4. Loss of temperature control 

5. Loss of or insufficient ventilation could lead to internal contamination and 

surface contamination. 

6. Vehicle collision (forklifts damaging shielding, safety equipment or 

containers).   

7. Loss/Malfunction of Instrumentation.  

 Failure to do Air area monitoring,  

 Personal monitoring,  

 security monitoring.  

 calibration issues. 

 Wrong measurement of level, pressure etc. 

8. Maintenance activities. ( Not well managed) 

9. Malfunction of lifting equipment falling/dropping of waste package. 

10. Lost of shielding (exposure) 

11. Criticality due to violation of storage arrangement. 

12. Explosive/Toxic atmosphere generated by wrong storage arrangement (e.g. 

acid and alkaline containers mixed) 

13. Biological  

14. Fire (due to sparks, smoking etc.) 

15. Improper inspection or inappropriate inspection frequency. 

16. Failure of emergency equipment (fire extinguishers not functioning) 

17. Spontaneous combustion. 

18. Failure to control natural phenomena such as rising water table 

 



B) Processing/Conditioning facility (cementation, immobilisation, petrifying, 

compacting, incineration, melting)  

 

1. Insufficient/incorrect mixing between wastes and conditioning material. 

2. Wrong classification/characterisation of waste that could lead to : 

 Wrong processing ( compacting and non compacting waste) 

 Moisture/liquid present in compactable waste 

 Moisture/liquid present in melting batch that could lead to an explosion 

3. Oversight of chemical hazards present in waste to be processed. (e.g. pH not 

neutralised prior to processing.) 

4. Wrong processing method. 

5. Incompatibility of process material and material of construction. 

6. Addition of chemicals in wrong sequence causing damage to equipment (hot 

spots, corrosion etc.) 

7. Addition of wrong chemicals (pH swing to wrong direction, wrong 

flux/chemical not effective decontamination, settling or separation) 

8. Accumulation of fissile material in equipment (sediment at bottom of tank, in 

evaporator) that could lead to criticality. 

9. Incorrect setting on process control equipment  

10. Malfunction of instrumentation/equipment leading to:  

 Overfilling/under filling of container 

 Inability to monitor 

11. Failure of process control equipment (heating, cooling pressure control etc) 

12. Wrong selection between packaging and conditioning waste 

13. Wrong composition of ( raw material, solidification material, relation between 

mixing material). 

14. Internal missiles (from explosions, ruptures, collapses, dropping, high energy 

rotating machinery) 

15. Internal floods due to pipe rupture could lead to criticality or other failure of 

equipment. 

16. Failure of safety systems, alarms and early warning systems 

17. Failure of emergency equipment (fire extinguishers not functioning) 

18. Fire 

19. Dust explosions 

20. Sparks from operating equipment 

21. Collision of transport vehicles (forklifts) 

22. Failure of critical process equipment (e.g liners in smelter) 

23. Failure of equipment (overhead cranes) during handling of equipment 

24. Loss of water supply 

25. Aging of equipment not monitored/managed,  

26. Aged equipment not identified 

27. Internal floods due to pipe rupture could lead to criticality or other failure of 

equipment. 

 

C)  Long term storage facilities. 

 

1. Waste accepted not in compliance with faciltiy criteria 

2. Dropping/Damaging of waste containers during handling 

3. Waste containers not in compliance with requirements 

4. Loss of engineering control 



5. Deterioration of engineering control for long term storage 

6. Inspections neglected.  

7. Failure of institutional controls 

8. Collapse/Damage of structures (trenches) during offload of waste packages 

9. Leaking of waste containers  

10. Loss of shielding (concrete drums damage during transport) 

11. Effects due to natural weather conditions not managed (e.g. erosion after 

heavy rain). 

12. Intrusion of animals such as rabbits, rats etc not controlled. 

 

Suggestion to delete the remaining PIE’s as they are outside of the scope of this 

project 

 

D) Disposal facilities 

1. Waste accepted not in compliance with disposal criteria 

2. Dropping/Damaging of waste containers during handling 

3. Waste containers not in compliance with requirements 

4. Loss of engineering control 

5. Deterioration of engineering control 

6. Inspections neglected.  

7. Failure of institutional controls 

8. Collapse/Damage of structures (trenches) during offload of waste packages 

9. Leaking of waste containers  

10. Loss of shielding (concrete drums damage during transport) 

11. Effects due to natural weather conditions not managed (e.g. erosion after 

heavy rain). 

12. Intrusion of animals such as rabbits, rats etc not controlled. 

 

E) Nuclear Power Plant 

1. Loss of Power 

2. Loss of ventilation 

3. Loss of Instrumentation 

4. Loss of cooling water due to  

 Blockage/damage of water intake (debris,water not treated, external 

natural effects not managed etc,) 

 Damage/Failing equipment  (e.g. circulation pumps) 

5. Internal floods due to pipe rupture could lead to criticality or other failure of 

equipment. 

6. Criticality 

7. Lack of Maintenance 

8. Loss of confinement 

9. Loss of containment 

10. Aging of equipment not monitored/managed 

11. Failure of emergency equipment (criticality alarms, fire extinguishers not 

functioning) 

 
SELECTION OF POSTULATING INITIATING EVENTS FOR NUCLEAR POWER REACTORS 

This section lists the PIEs that are treated in the safety analysis/assessment. The list should be comprehensive and 
justification for rejection of particular PIEs should be provided. Each PIE should be assigned to one of the following 

categories, or grouped in some other manner consistent with the type of reactor under study. 

(a)Loss of electric power supplies;  
(b)Insertion of excess reactivity;  



(c)Loss of flow;  

(d)Loss of coolant;  
(e)Erroneous handling or failure of equipment;  

(f)Special internal events; 

(g)External events;  
(h)Human errors. 

 

 

F) Nuclear fuel cycle facilities 

1. Loss of Power 

2. Loss of ventilation 

3. Loss of Instrumentation 

4. Lack of Maintenance 

5. Loss of confinement 

6. Internal floods due to pipe rupture could lead to criticality or other failure of 

equipment. 

7. Loss/Leaking containment 

8. Failure of emergency equipment (fire extinguishers not functioning) 

 

G) Laboratories 

1. Loss of Power 

2. Loss of ventilation leading to the generation of Asphyxiated and toxic gases 

3. Loss of Instrumentation 

4. Lack of Maintenance 

5. Internal floods due to pipe rupture could lead to criticality or other failure of 

equipment. 

6. Loss of confinement 

7. Loss of containment 

8. Leaking containment 

9. Failure of emergency equipment (fire extinguishers not functioning) 

 

H) Decommissioning facilities 

1. Loss of Power 

2. Wrong characterisation 

3. Hidden sources of radiation/contamination not detected. 

4. Malfunctioning of monitoring equipment 

5. Loss of ventilation 

6. Loss of confinement 

7. Internal missiles (from explosions, ruptures, collapses, dropping, high energy 

rotating machinery). 

8. Fire 

9. Internal floods due to pipe rupture could lead to criticality or other failure of 

equipment. 

10. Damaged structures (possible collapsing) 

11. Aged equipment not identified 

12. Failure of emergency equipment (fire extinguishers not functioning) 

 

I) NORM facilities 

1. Loss/Damage of engineering controls, (e.g damage to tailings dam liner) 

2. Loss/Malfunction of Instrumentation (e.g. environmental/early detection 

instrumentation not functioning). 

3. Lack of Maintenance 



4. Malfunctioning of  systems that controls ambient conditions (dewatering) 

5. Human activities leading to ground collapsing (change in infrastructure on 

mining site). 

6. Biological Phenomina not controlled (insects damaging engineering controls). 

7. Effects due to natural weather conditions not managed (e.g. erosion after 

heavy rain). 

8. Failure of emergency equipment (fire extinguishers not functioning) 

 

 

SCENARIO DEVELOPMENT AND EVALUATION 

 

A) Storage facilities (liquid and solid) 

 

 

Scenario 1: Aircraft crashed into area where sources with high activity are 

stored.     

Possible effects Comment/ 

Explanation 

Probability End point 

The shielding 

effectiveness 

jeopardised due to 

fissure. 

Evaluate the 

activity/characteristics  

of inventory to 

determine seriousness 

of event 

low Worker exposure 

 

Fire starts in area 

due to aircraft fuel  
 Evaluate 

flammability of 

inventory. 

 Evaluate material 

of construction and 

resistance of 

containment to 

fire. 

 Evaluate content of 

inventory to 

withstand extreme 

temperatures 

  

Damage to 

ventilation 

Evaluate location of 

ventilation. 

Evaluate functionality 

(control of 

contamination) 

  

Damage to utilities 

(water, electricity, 

steam) 

   

Damage to safety 

systems 
   

 

 



Scenario 2: Forklift driver damage shielding in high activity storage area 

without notifying anybody.   

   

Effects Consequences Probability End point 

The shielding 

effectiveness 

jeopardised due to 

fissure. 

 high Worker exposure 

 

    

    

 

 

B) Processing/Conditioning facility (cementation, immobilisation, petrifying, 

compacting, incineration, melting)  

 

 

Scenario 1A: While loading the material into the Smelter the overhead crane 

fails and the metal is dropped into the smelter.     

 

Scenario 1B: The operator does not take care while loading the Smelter and 

drops the metal into the smelter but does not report it. 

 

Scenario 1C: The liner is not replaced according to the recommended 

maintenance schedule due to cost/lack of understanding etc. 

 

 

Possible effects Comment/ 

Explanation 

Probability ??? End point 

The liner is damaged 

and the hot metal 

will start leaking 

onto the cooling 

coils causing an 

explosion in the 

reactor. 

Investigate if there is 

a detection method or 

early warning to 

indicate condition of 

liner  

 Worker exposure 

 

Fire starts due to the 

release of hot metal 

during explosion  

 Evaluate 

flammability of 

surrounded area. 

  

Damage to utilities 

(water, electricity, 

steam) 

   

Damage to safety 

systems 
   

 

 

 



Scenario 2: Aircraft crashed into processing area.     

Possible effects Comment/ 

Explanation 

Probability End point 

The shielding 

effectiveness 

jeopardised due to 

fissure. 

Evaluate the 

activity/characteristics  

of inventory  

 Worker exposure 

 

Fire starts in area 

due to aircraft fuel  
 Evaluate 

flammability of 

inventory. 

 Evaluate material 

of construction and 

resistance of 

containment to 

fire. 

 Evaluate content of 

inventory to 

withstand extreme 

temperatures 

  

Damage to 

ventilation 

Evaluate location of 

ventilation. 

Evaluate functionality 

(control of 

contamination).  

Surface 

contamination and 

worker intake  

  

Damage to utilities 

(water, electricity, 

steam) 

   

Damage to safety 

systems 
   

 

 

Scenario 3: Operator has selected the wrong mixing process resulting in 

insufficient/incorrect mixing between wastes and conditioning material.     

Possible effects Comment/ 

Explanation 

Probability End point 

Not homogenise 

waste package and 

unknown 

composition 

   

Corrosive 

composition 

   

Explosive 

composition 

   

    

    

 
 



 

C)  Long term storage facilities. 
 

D) Disposal facilities 

 

E) Nuclear Power Plant 

 

F) Nuclear fuel cycle facilities 

 

G) Laboratories 

 

H) Decommissioning facilities 

 

I) NORM facilities 

 

 


