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[bookmark: _Toc118892109][bookmark: _Toc230253819][bookmark: _Toc109727646]Executive summary
Urenco UK (UUK) has applied to the Office for Nuclear Regulation (ONR), as Great Britain (GB) Competent Authority (CA) for the transport of Class 7 (radioactive material) dangerous goods. The application seeks GB CA Approval to transport Type 30B cylinders containing heeled quantities of Uranium Hexafluoride (UF6) without being enclosed within a Protective Structural Packaging (PSP) within GB. The current certificate expired on 31st July 2025.
This approval request is for design validation of US Department of Transportation (DoT) Certificate of Approval (CoA) USA/0411/AF-96 Revision 13 for transport by road, rail and sea. Due to deficiency in terms of Criticality Safety Index (CSI) as identified under previous approvals, the previous multilateral approval was granted by the issue of GB design certificate of approval GB/3518A/AF (Rev.0) which adds additional controls. For this application, the same approach will be adopted, and the GB design certificate will be reissued at the next revision.
The latest UK approval, GB/3518A/AF (Rev.0), was issued in January 2022 and expired in July 2025. The package had undergone detailed assessment in 2020 with minimal design changes since that date. A light touch review was therefore considered proportionate with no new assessment reports being deemed necessary. Only a decision record documenting the criticality assessor's work was created for the 2022 approval.
For this approval, in accordance with an approved regulatory permissioning strategy, ONR has carried out proportionate assessment activities focussed on:
· Consideration of changes identified in the Design Review;
· Consideration of updates to International Atomic Energy Agency Specific Safety Requirements SSR-6 2018 Edition relating to obsolete components and aging mechanisms;
· Confirming the criticality safety case still remains valid; and,
· Consideration of the validity of the radiation shielding / external dose rate assessment to confirm its applicability to this 30B application.
Based on the work carried out by ONR, I consider the safety submission from the applicant to be adequate and the package design to be compliant with the applicable transport regulations.

I recommend that the Head of Regulation for the GB Transport Competent Authority:

· accepts this report to confirm support for the ONR technical and regulatory arguments that justify granting Competent Authority approval of the GB/3518A/AF package design; and
· approves the revised certificate of approval GB/3518A/AF (Rev.1), which will expire on 31 July 2030.
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Table 1: List of abbreviations.
	Term/Acronym
	Description

	ADR
	Agreement concerning the International Carriage of Dangerous Goods by Road

	ANSI
	American National Standards Institute

	A2
	A₂ value (IAEA radionuclide activity limit for transport)

	CA
	Competent Authority

	CDG09
	Carriage of Dangerous Goods and Use of Transportable Pressure Equipment Regulations 2009

	CoA
	Certificate of Approval

	CSI
	Criticality Safety Index

	DN30
	DN30 Protective Overpack

	DoT
	Department of Transportation (United States)

	GB
	Great Britain

	IAEA
	International Atomic Energy Agency

	IMDG (Code)
	International Maritime Dangerous Goods (Code)

	IMO
	International Maritime Organization

	ISO
	International Organization for Standardization

	NCT
	Normal Conditions of Transport

	OI
	Operating Instruction

	ONR
	Office for Nuclear Regulation

	PSP
	Protective Structural Packaging

	RGP
	Relevant Good Practice

	RID
	Regulations concerning the International Carriage of Dangerous Goods by Rail

	SAR
	Safety Analysis Report

	SSR‑6

	IAEA Specific Safety Requirements No. 6 – Regulations for the Safe Transport of Radioactive Material

	TCA
	Transport Competent Authority

	UF₆
	Uranium Hexafluoride

	UK
	United Kingdom

	UNECE
	United Nations Economic Commission for Europe

	UUK
	Urenco UK Limited

	USEC
	United States Enrichment Corporation

	WIReD
	Well-Informed Regulatory Decisions (ONR database)
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[bookmark: _Toc230253820][bookmark: _Toc109727647]Permission requested
[bookmark: _Hlk200392533]An application [1] has been submitted by Urenco UK Limited (UUK) to ONR requesting GB Competent Authority Validation of US Department of Transportation (DoT) Certificate of Approval (CoA) USA/0411/AF-96 Revision 13 for transport by road, rail and sea.
[bookmark: _Toc230253821]Background
[bookmark: _Toc200391312][bookmark: _Toc230253822]Urenco UK application
UUK wishes to continue to transport Type 30B cylinders containing heeled quantities of Uranium Hexafluoride (UF6) without them being enclosed within a Protective Structural Packaging (PSP) i.e. DN30 Overpacks. Transport of heeled quantities of UF6 is approved via US DoT CoA USA/0411/AF-96 Revision 13. In the UK, there was an existing approval granted under a GB design number, GB/3518A/AF Rev.0, which expired on 31st July 2025. ONR has approved the package on multiple occasions, most recently in 2022 [2].
It was previously noted that the US approval was based on a Criticality Safety Index (CSI) of 0.0, meaning that there would be no limitation on the number of packages per consignment. We judged that this approach did not meet the requirements of the relevant modal regulations under all conditions of transport and hence did not meet our expectations for package criticality control during transport within the UK. For that reason, it was not possible to validate the US certificate, USA/0411/AF in full [3]. We instead granted multilateral approval of the package design by issuing the GB/3518A/AF (Rev.0) certificate with additional controls for use of the package within the UK, i.e. specification of CSI for packages on a conveyance.
The expired GB CoA (GB/3518A/AF Rev.0) refers to the US CoA throughout. Adhering to current ONR and TCA procedures for issuing of certificates, it is proposed that the revised CoA, i.e. GB/3518A/AF (Rev.1), will not reference the US CoA and will instead include all information necessary to serve as a standalone GB design approval. 
It is noted that this is a Fissile package (Type AF as per para. 814 of IAEA SSR-6 2018 Edition[4]) and so the reason that ONR needs to approve it is because of the fissile aspects (Type A packages without fissile material do not require competent authority approval). The criticality assessment is unchanged from that which was approved in January 2020.
Note also that the criticality assessment makes no claims on the package under accident conditions of transport i.e. it assumes complete destruction of the packaging and then the accumulation of all the fissile material in the consignment. This is consistent with the conservative assumptions applied in previous ONR approvals [2] and the requirements of IAEA SSR‑6 2018 [4].
The US CoA (USA/0411/AF) has been issued against IAEA SSR-6 2012 edition and includes the -96 marker. This application has been submitted in line with the requirements of IAEA SSR-6 2018 edition and includes consideration of ageing mechanisms.
Urenco UK’s application was supported by:
· Application for Transport of Type 30B Cylinders Containing a Heel of Uranium Hexafluoride without PSPs [1]
· A Periodic Design Review Report dated December 2025 [5]
[bookmark: _Toc230253823]Package design
The application is for approval for the continued transport of 'bare' Type 30B cylinders (carbon steel, 30-inch diameter, 1-inch valve) containing fissile, fissile excepted, non-fissile UF6 heels, or empty. These cylinders are manufactured to ANSI N14.1 [6] or ISO 7195 standards [7]. The package design being assessed is Type A Fissile, containing 0.1 kg or more of uranium hexafluoride (UF6). 
[image: ]
Figure 1 - Schematic of Cylinder Model 30B
The package is designed, manufactured, inspected and tested in compliance with:
· The applicant’s Safety Analysis Report (SAR) [1].
· American National Standards Institute (ANSI) N14.1 [6] or International Organization for Standardization (ISO) 7195 [7].
[bookmark: _Toc230253824]Authorised contents
Contents are limited to:
· Fissile, fissile excepted and non-fissile UF6 heels as described in Application for Transport of Type 30B Cylinders Containing a Heel of Uranium Hexafluoride without PSPs. [1]
· The package may be transported empty of contents.
· The total activity of the content shall not exceed one A2.
[bookmark: _Toc230253825]Regulatory history
A full review of relevant regulatory history is included in the Pre-Job Brief (PJB) for this project [8]. Only the key points in the PJB are summarised in this section.
The last UK approval, GB/3518A/AF (Rev.0), was issued January 2022 based on ONR’s assessment of the safety case submitted by UUK. ONR’s assessment work is recorded in [2].
ONR will normally give an approval for five years, but in the case of the 2022 approval the UK approval was given with an expiry date of July 2025 to match the US CoA. Given how recently the package was assessed at the time of the previous application (approved in 2020), which was a detailed assessment, and the very limited changes since then both in terms of the amount and nature of the contents (no change to the criticality assessment) it was considered by ONR that a high-level review of the updated documentation was sufficient in line with the approved permissioning strategy. Therefore, no assessment reports were produced. A decision record was produced for the last approval [2], which contains the criticality assessors work in section 2.
UUK provided a dose rate assessment [9] to ONR as part of the application for the UX‑30 package, which also supports the GB/3518A package design.  ONR previously questioned whether the dose rate assessment would be bounding given that the GB/3518A: (a) will not have the shielding/ spacing provided by the PSP; and (b) is limited to a heel which provides less self‑shielding than a full cylinder.  The applicant clarified that the report does not claim credit for the PSP and assumes the worst-case cylinder content from a dose perspective and therefore is bounding for this cylinder.
In line with ONR TCA policy, previous assessments were focussed on the Criticality Safety Case due to the fissile nature of the package, with engineering providing relevant support as required. No regulatory intelligence exists which suggests that additional types of assessment are necessary.
[bookmark: _Toc230253826]Assessment and inspection work carried out by ONR in consideration of this request
[bookmark: _Toc200391321][bookmark: _Toc230253827]Transport permissioning instruction and guidance
We used ONR Instruction ONR-TCA-IN-001 “Transport Permissioning” [10] and ONR Guidance Document ONR-TCA-GD-001 [11] during this permissioning.
[bookmark: _Toc230253828][bookmark: _Toc200391322]Relevant regulations governing the transport of radioactive materials
Relevant international and UK regulations governing the transport of radioactive materials by road, rail and sea are:
· IAEA SSR-6 (Rev. 1) “Regulations for the Safe Transport of Radioactive Material. 2018 Edition” [4];
· United Nations Economic Commission for Europe (UNECE) “Agreement concerning the International Carriage of Dangerous Goods by Road (ADR) 2025 Edition” [12];
· Intergovernmental Organisation for International Carriage by Rail (OTIF) “Regulation concerning the International Carriage of Dangerous Goods by Rail (RID) 2025 Edition” [13];
· International Maritime Organisation (IMO) “International Maritime Dangerous Goods (IMDG) Code 2024 Edition incorporating Amendment 42-24 [14];
· Energy Act 2013 [15];
· The Carriage of Dangerous Goods and Use of Transportable Pressure Equipment Regulations 2009 (CDG09) [16]; and
· The Merchant Shipping (Carriage of Dangerous Goods and Harmful Substances) (Amendment) Regulations 2024 (SI 2024 No. 636) [17].
[bookmark: _Toc230253829]Regulatory permissioning strategy
Type 30B cylinders containing heeled quantities of uranium hexafluoride (UF6) have previously been transported under both US Department of Transportation (DoT) and UK Office for Nuclear Regulation (ONR) approvals. The last UK approval, GB/3518A/AF (Rev.0), was issued in January 2022 following ONR’s high-level review, reflecting minimal changes since the previous detailed safety assessment which was carried out in 2020. ONR has assessed and approved the package multiple times, with no significant changes or historic issues noted in the approval period.
In accordance with the approved regulatory permissioning strategy, ONR has carried out a proportionate permissioning focussed on:
· Consideration of changes identified in the SAR; and,
· Updates to transport regulations.
[bookmark: _Toc200391323][bookmark: _Toc230253830]Mechanical engineering assessment
The mechanical engineering assessment [18] focussed on confirming the submission contains the expected information and accounts for changes in regulations, predominantly additional information to address SSR‑6 2018 Edition para. 613A (ageing mechanisms).
Our assessor judged that the applicant has evaluated the potential ageing and degradation mechanisms that are reasonably anticipated, based on internationally recognised RGP (ANSI N14.1 and ISO 7195), during routine operation, and takes confidence from the extensive international operating history.
Our assessor judged that the applicant has demonstrated, through summarising the thermal and drop test information, that the safety case remains valid, with suitably large margins, to provide sufficient regulatory confidence.
Our assessor recommends approval of the renewal application for the GB/3518A/AF package design from a mechanical engineering perspective.
[bookmark: _Toc230253831]Human factors considerations
30B cylinders are very commonly used in the nuclear industry for the transport of UF6. There are international standards detailing their design (e.g. ANSI N14.1 and ISO 7195) and their operation (e.g. USEC-651). This application will only permit a heel of UF6 to be transported.  From a criticality perspective, a heel of UF6 presents negligible risk. Further, use of the package is relatively simple and well understood.  As such, our HF assessor considered it disproportionate to undertake a Human Factors assessment.
A referenceable Operating Instruction is required for ONR to issue a standalone GB Certificate of Approval (CoA). ONR requested that UUK produce an Operating Instruction (OI) as the United States Enrichment Corporation Report (USEC) UF6 manual [19] referenced on the US CoA is not deemed adequate.
UUK have produced ‘Package Operating Instruction – GB/3518A – Bare Heeled 30B Cylinder’ [20] which has been reviewed by the HF assessor in support of this permission. Subsequently an RQ was raised (RQ-02618) requesting that the applicant adds additional safety information into the documentation. The document has been reissued to ONR which is deemed acceptable and the RQ has been closed.
There is an open regulatory issue (RI-12518) with the dutyholder, where our HF assessor has requested that UUK put adequate arrangements in place for the consideration of Human Factors as part of transport package applications. Consideration was given to extending the RI, however due to the simplicity and low risk nature of the use of the package, and the adequate OI supplied by the UUK, no additional action was considered to be required.
[bookmark: _Toc230253832]Criticality assessment
ONR completed a comprehensive assessment of the applicant’s criticality safety case to support the 2020 renewal of package design approval [21]. Our assessor confirmed the applicant’s criticality safety case and supporting assessment are unchanged for this renewal.
Our assessor has reviewed the previous criticality assessments going back to 2011 and confirmed there are no outstanding issues relating to the GB/3518A/AF package design.
A proportionate and targeted ONR assessment has been undertaken [22] to ensure that the GB/3518A/AF package design meets the requirements of SSR-6 with respect to criticality safety, thereby satisfying the requirements of the ADR, RID and IMDG modal regulations, as implemented in UK law.
From a criticality safety perspective, our assessor recommends that the GB/3518A/AF package design is approved for transport in the UK by road, rail and sea, in accordance with the specifications set out in the application, for a period of up to 5 years.
[bookmark: _Toc230253833]Radiation shielding assessment
The applicant’s radiation shielding assessment is unchanged from the previous assessment used to substantiate the PSP cylinder design [23]. That assessment adopted a conservative approach by neglecting the shielding contribution of the PSP and calculating dose rates at the surface of the cylinder. On this basis, our assessor concludes [24] [23] that the original assessment remains applicable and valid for the current application, which does not include a PSP.
The conservative assumptions used in the shielding calculations resulted in a predicted surface dose rate that exceeds the regulatory dose rate limit at the package surface. However, the applicant demonstrated through the design that the package can be transported safely provided a decay period is observed, as specified in the radiation shielding assessment.
In practice, the actual maximum surface dose rate is expected to be significantly lower than that predicted by the conservative shielding assessment. Section 2.4 of the lapsed Certificate of Approval (CoA) permits the consignor to transport the package before completion of the decay times specified in the shielding assessment, provided that pre‑shipment measurements demonstrate that the cylinders comply with the regulatory dose rate limits.
It is recommended that the CoA includes the following condition:
“Pre‑shipment measurements must be used for empty or heeled cylinders to confirm that the maximum surface dose rate is within the regulatory limit.”
Based on the above, our assessor concludes that the applicant’s submission [1] meets the requirements of SSR‑6 2018 from a radiation shielding and external dose rate perspective and is suitable for approval by the ONR TCA.
[bookmark: _Toc230253834]Inspection Work
Recent inspections of Urenco have consistently received a Green rating (see IR-54033 & IR-54004), demonstrating compliance with relevant management system and operational control requirements. Ongoing and periodic inspections will continue to verify this compliance. For this application, no new inspection activities were undertaken. Instead, the application is underpinned by Urenco’s established inspection record, as documented in WIReD, with particular emphasis on the effectiveness of its management systems.
The 30B cylinders are already manufactured and in use. There is no requirement to inspect manufacturing arrangements for this application.
[bookmark: _Toc230253835]New certificates of approval
One CoA has been produced, GB/3518A/AF (Rev.1), in line with the instructions and guidance in [11] and [10].
[bookmark: _Toc230253836]Matters arising from ONR’s work
There are no matter arising from ONR’s work.
[bookmark: _Toc230253837]Conclusions
Based on the work carried out by ONR, I consider the safety submission from the applicant to be adequate and the package designs to be compliant with the applicable transport regulations (see section 3.2).
[bookmark: _Toc230253838]Recommendations
I recommend that ONR’s Head of Regulation for the GB Transport Competent Authority:
accepts this PAR to confirm support for the ONR technical and regulatory arguments that justify granting Competent Authority approval of the GB/3518A/AF package design; and
approves the revised certificate of approval GB/3518A/AF (Rev.1), which will expire on 31 July 2030.
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