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[bookmark: _Toc118892109][bookmark: _Toc136960991][bookmark: _Toc109727646]Executive Summary
Croft Associates Ltd (Croft) have applied to the Office for Nuclear Regulation (ONR) for the renewal of transport package design certificate GB/2799E/B(U). The package has been approved multiple times by ONR; the most recent design modification approval being in February 2022. 
This report presents the basis of the regulatory decision by the ONR as Great Britain (GB) Transport Competent Authority (TCA) for the transport of Class 7 (radioactive material) dangerous goods. The statutory duty is given to ONR through The Carriage of Dangerous Goods and Use of Transportable Pressure Equipment Regulations (CDG).
The outer packaging is cylindrical stainless-steel keg design with foam and cork liners providing impact and thermal protection to the containment vessel. A variety of spacers and lead pots position and provide additional shielding of the radioactive contents (radiopharmaceuticals Actinium 227 and Actinium 225 in solid powder form, held in primary vials and capsules). There are three acceptable designs of innermost packaging/content arrangements.	Comment by Zahid Riaz: Pedantic I know – made as same as certificate – assume non-scientific reader
ONR has undertaken a programme of work to assess the Package Design Safety Report, its claims, arguments, supporting documentation and evidence. ONR has considered the engineering, radiation shielding and safety case requirements aspects of the safety submission in respect of compliance with the relevant transport regulations. 
ONR assessments of all three specialist areas recommended approval of the package design. I judge that the Package Design Safety Report submitted by the Applicant, together with supporting documentation provided to ONR during the assessment process, is safe and compliant with the applicable regulatory requirements.
I recommend that the ONR TCA grants approval of the SAFKEG Package design No 2799E by renewing the GB certificate of approval to revision 8 of GB/2799E/B(U), to be valid for a period of five years.




[bookmark: _Toc119060033][bookmark: _Toc136960992]List of Abbreviations
ADR	European Agreement concerning the International Carriage of Dangerous Goods by Road
CA	Competent Authority
CDG	The Carriage of Dangerous Goods and Use of Transportable Pressure Equipment Regulations
GB	Great Britain
IAEA	The International Atomic Energy Agency IMDG	International Maritime Dangerous Goods Code
ONR	Office for Nuclear Regulation
PAR	Project Assessment Report
PDSR	Package Design Safety Report
RID	Regulations concerning the International Carriage of Dangerous Goods by Rail
SCR	Safety Case Requirements (Assessment)
SSR	(IAEA) Specific Safety Requirements
TCA	Transport Competent Authority
UK	United Kingdom
UNECE	United Nations Economic Commission for Europe
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[bookmark: _Toc136960993][bookmark: _Toc109727647]Permission Requested
Croft Associates Ltd have applied [1] to the Office for Nuclear Regulation (ONR) for renewal of SAFKEG Package design No 2799E. The package has been approved on multiple occasions by ONR as GB/2799E/B(U), the last modification approval being in June 2021 [2].
This report presents the basis of the regulatory decision by the ONR as Great Britain (GB) Competent Authority (CA) for the transport of Class 7 (radioactive material) dangerous goods.
[bookmark: _Toc136960994]Background
[bookmark: _Toc136960995]Legislation
The statutory duty is given to ONR through The Carriage of Dangerous Goods and Use of Transportable Pressure Equipment Regulations (CDG) [3].
The following modal regulations apply to allow transport by road, rail, sea and air:
Agreement concerning the International Carriage of Dangerous Goods by Road (ADR) 2021 Edition (until end June 2023) or Agreement concerning the International Carriage of Dangerous Goods by Road (ADR) 2023 Edition [4];
Regulations concerning the International Carriage of Dangerous Goods by Rail (RID) 2021 Edition (until end June 2023) or Regulations concerning the International Carriage of Dangerous Goods by Rail (RID) 2023 Edition [5];
International Maritime Dangerous Goods (IMDG) Code 2020 Edition incorporating Amendment 40-20 [6];
Technical Instructions for the Safe Transport of Dangerous Goods by Air 2023-2024 Edition [7].
[bookmark: _Toc136960996]History
The last ONR five-year renewal of GB/2799E was in 2017. Since then, ONR have approved three modifications to the package (CN048, CN066, CN070 [2]). 
[bookmark: _Toc136960997]Package Design
The package transports radiopharmaceuticals Actinium 227 and Actinium 225 in solid powder form and Type B quantities.
The SAFKEG series of packages use a keg based on a range of stainless steel rolled sections and carry either one or two resealable, leak-testable containment vessels (CV). This packaging consists of a keg, design No 2799 which is 541 mm long and 425 mm diameter, and carries a single containment vessel design No. 2812. The 2799 packaging consists of a double skin insulated keg. Bolted to this is a flat stainless-steel lid and an internal insulating cork liner, designed to provide both impact and thermal protection to the inner CV during regulatory impact and thermal test requirements. The interspace between the double skin of the 2799 keg is filled with foam and normally sealed but will vent through the fusible plug at the bottom of the keg during accident conditions of transport. See Appendix 1 for package illustration.
The containment boundary for the CV consists of the body, lid and inner O-ring.
The tare mass of the packaging is nominally 56 kg (excluding contents) with a maximum contents mass of 11.5 kg. This gives a gross package mass of 67.5 kg.
There are three acceptable designs of innermost packaging arrangements. The contents are held centrally within the containment vessel by aluminium spacers and are shielded by a lead pot. The innermost packaging parts identified in the first arrangement  are not interchangeable with those of the second and third packing arrangements. The lead pot, aluminium spacers and aluminium can of the second and third innermost packing arrangement are interchangeable. 
[bookmark: _Toc136960998]Assessment and Inspection Work Carried out by ONR in Consideration of this Request
An ONR assessment of the Package Design Safety Report (PDSR) [8] has been undertaken in accordance with ONR transport guidance [9]. Regulatory questions were raised using the Q1AR form [10].
There was no requirement to undertake an inspection to support this approval. Croft were inspected by ONR in 2022 [11]. The inspection rating was amber and two regulatory issues were raised with respect to management systems and training/competence. Although these issues relate to package design, it was judged that they do not impact the safety or compliance of the GB/2799E (see paragraph 27).
The Application is a ‘no-change renewal’. There have been no design changes to the package and the changes to the PDSR (as specified in the periodic design review) relate mainly to regulatory changes, integration of approved modifications and revised operating methods implementing human factors learning from recent ONR approvals. 
A regulatory permissioning plan was devised and agreed with the Transport Competent Authority (TCA) lead. In accordance with this plan and ONR transport permissioning guidance [9], a targeted and proportionate assessment of the PDSR was undertaken, taking into account the no-change nature ot the design, the outcome of the recent inspection and previous ONR approvals of this (and other) Croft package designs. Radiation shielding, engineering and Safety Case Requirements (SCR) assessments were undertaken. As the package is non-fissile, there is no requirement to undertake an ONR criticality assessment. 
Radiation Shielding Assessment [12]
A proportionate and targeted assessment was undertaken in accordance with ONR transport guidance NS-TAST-GD-100 [13]. 
The ONR radiation shielding assessment focused on the package arrangement with the lowest margins of safety against the regulatory dose rate criteria. An assessment of the methods used to derive a bounding source term and calculate dose rates during Routine Conditions of Transport, Normal Conditions of Transport and Accident Conditions of Transport was undertaken.
The ONR radiation shielding inspector raised four questions during the assessment. All were adequately closed out with supporting argument and/or evidence provided by the Applicant and ONR engineering assessor. 
The ONR radiation shielding assessor judged that the GB/2799E/B(U) package design is safe and compliant with the relevant transport regulations from a radiation shielding perspective. 
A recommendation was made to renew the GB/2799E/B(U) transport certificate.
Engineering [14, 15]
A proportionate and targeted assessment was undertaken in accordance with NS-TAST-GD-099 [16]. 
The ONR engineering assessment focused on the changes made since the previous ONR approval identified in the Applicant’s Periodic Design Review, and in particular the changes in regulatory standards over this period. No regulatory questions were raised with the Applicant.
During the assessment, the ONR radiation shielding nassessor raised one question to the ONR engineering assessor with respect to the potential for lead slumping duirng routine or accident conditions of transport. The ONR engineering assessor confirmed [15] that additional justification provided by the Applicant demonstrated that lead slumping will not occur due to long-term creep of lead, and that long-term lead slumping is unlikely to occur following accident condition of transport testing. Therefore, compliance with dose rate requirements will not be challenged and the radiation shielding question was closed-out.
The ONR engineering assessor judged that the GB/2799E/B(U) package design is safe and compliant with the relevant transport regulations from a mechanical and thermal safety perspective. 
A recommendation was made to renew the GB/2799E/B(U) transport certificate.

Safety Case Requirements (SCR) [17]
An ONR SCR assessment addresses the non-engineering means of achieving compliance with the requirements of SSR-6, such as in the use, operation and maintenance of the approved package design.
The assessment focused on the changes to the PDSR since the last ONR approval. No regulatory questions were raised with the Applicant.
[bookmark: _Ref136957006]Although a recent inspection of Croft has identified some shortfalls with respect to management arrangements, the SCR assessment [17] confirmed that safety and compliance of GB/2799E with relevent transport regulations would not be impacted, and as such this should not delay issuing the certificate. A regulatory issue was raised to manage these shortfalls following the last inspection and Croft are currently working towards rectifying these. 
The ONR SCR assessor judged that the GB/2799E/B(U) package design is safe and compliant with the relevant transport regulations. 
A recommendation was made to renew the GB/2799E/B(U) transport certificate.
[bookmark: _Toc136960999]Matters Arising from ONRs Work
None.
[bookmark: _Toc136961000]Conclusions
The safety submission from the Applicant, together with supporting documentation provided to ONR throughout the assessment process, meets the applicable regulatory requirements and the package design is judged to be safe and compliant with the relevant transport regulations.
[bookmark: _Toc136961001]Recommendations
[bookmark: _Hlk136955482]I recommend that the ONR TCA grants approval of the SAFKEG Package design No 2799E by renewing the GB certificate of approval to GB/2799E/B(U) (Rev.8) [18], to be valid for a period of five years.
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Appendix 1: Package Illustration
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