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[bookmark: _Toc118892109][bookmark: _Ref204692839][bookmark: _Toc204767188][bookmark: _Toc109727646]Executive summary
Springfields Fuels Limited (SFL – the applicant) has submitted two applications to the Office for Nuclear Regulation (ONR) for renewal of the Uranic Materials Container Type 3516 A, B and C transport package design certificates design for transport by road, rail and sea. When SFL submitted the application, there were four extant certificates issued by ONR relating to the A and C design variants (both variants have Type IF and Type AF certificates) The certificate for the B design variant expired in 2021. 
The packages are used to ship uranic material for fuel fabrication and uranium recovery purposes. There have been no material changes to the package designs since the previous ONR periodic renewals in 2021 (B variant) and 2019 (A and C variants). 
ONR has undertaken targeted and proportionate criticality, radiation shielding, mechanical engineering and human factors assessments. The ONR assessments focussed on changes to SFL’s safety documentation since the previous ONR approvals, safety related commitments made by the applicant following the 2019 approval and the operational, administrative and managerial requirements necessary to ensure safe configuration of the package.
An inspection was undertaken to ensure that the package designer had an acceptable management system in place to provide confidence that the package is designed in accordance with the relevant legal requirements. The inspection also considered the local arrangements of one of the key package users (SFL) to gain confidence that the operational requirements necessary to ensure safe configuration of the package had been adequately cascaded into local arrangements, and that the package would be configured in accordance with the design.
Based on the assessment and inspection activities we have undertaken, ONR is satisfied that the applicant has demonstrated that the Uranic Materials Container Type 3516 A, B and C transport package design variants are compliant with the relevant legal requirements. It is recommended that the ONR Transport Competent Authority Head of Regulation approves the GB/3516A/IF (Rev.4), GB/3516A/AF (Rev.6), GB/3516B/AF (Rev.1), GB/3516C/IF (Rev.3) and GB/3516C/AF (Rev.3) certificates for a period of five years.



Table 1: List of abbreviations.
	Term/Acronym
	Description

	ACT
	Accident Conditions of Transport

	BNFL
	British Nuclear Fuels Limited

	CA
	Competent Authority

	CSI
	Criticality Safety Index

	NCT
	Normal Conditions of Transport

	ONR
	Office for Nuclear Regulation

	PDSR
	Package Design Safety Report

	SFL
	Springfields Fuels Limited

	TCA
	Transport Competent Authority

	UK
	United Kingdom

	UUK
	Urenco UK Ltd





Report title: Regulatory approval of transport package design Uranic Materials Container Type 3516 | Issue no.: 1


Page | 1
Table of contents
Executive summary	3
1.	Permission requested	6
2.	Background	6
2.1.	Approval History	6
2.2.	Package Summary	7
3.	Assessment and inspection work carried out by ONR in consideration of this request	8
3.1.	Radiation Shielding (ref. [12] [13])	8
3.2.	Engineering (ref. [14])	9
3.3.	Criticality (ref. [16])	10
3.4.	Human Factors (ref. [17])	10
3.5.	Inspection (IR-53532)	11
4.	Matters arising from ONR’s work	12
5.	Conclusions	13
6.	Recommendations	13
References	15

[bookmark: _Toc109727647]








[bookmark: _Toc204767189]Permission requested
Springfields Fuels Limited (SFL – the applicant) has submitted two applications (ref. [1] [2][2]) to the Office for Nuclear Regulation (ONR) for approval of three package design variants described in two package design safety reports (PDSR):
· Transport Report 186 Issue 5 transport package design Uranic Materials Container Type 3516 A and C variants (ref. [3])
· PMD0037 Issue A transport package design Uranic Materials Container Type 3516 B variant (ref. [4]). 
[bookmark: _Ref204767152]This application for package design approval has been made in accordance with the relevant legal requirements for Class 7 dangerous goods transport by road, rail and sea, as stipulated in the Certificates of Approval (CoA) referenced in Section 6. In particular: 
· Agreement concerning the International Carriage of Dangerous Goods by Road (ADR) 2025 Edition (ADR) (ref. [5]);
· Regulation concerning the International Carriage of Dangerous Goods by Rail (RID) 2025 Edition (RID) (ref. [6]); and
· International Maritime Dangerous Goods (IMDG) Code 2022 Edition incorporating Amendment 41-22 (ref. [7]) (until 31 December 2025) or IMDG Code 2024 Edition incorporating Amendment 42-24 (ref. [8]).
IAEA SSR-6 (Rev. 1) Regulations for the Safe Transport of Radioactive Material 2018 Edition (SSR-6) (ref. [9]) establishes the international radioactive material transport package design standards that are transposed into United Kingdom legislation via the regulations set out above. For the purpose of simplifying this project assessment report (PAR) and the CoAs, reference is made to the applicable design requirements in SSR-6.
This PAR records the conclusions and judgements from two separate ONR permissioning records – PR-01186 (application for A and C variant approvals) and PR-01185 (application for B variant approval). 
[bookmark: _Toc204767190]Background
[bookmark: _Toc204767191]Approval History
The Uranic Materials Container Type 3516 (hereafter referred to as 3516) has had Great Britain (GB) competent authority (CA) approval for approximately 24 years. There are three variants of the 3516 package design:
· The A variant is owned and operated by SFL and was designed by British Nuclear Fuels Ltd (BNFL) - the first batch of containers was manufactured in the year 2000. 
· The B variant is owned and operated by Urenco UK Limited (UUK) and was first approved by ONR in 2016. 
· The C variant is owned and operated by SFL and was first approved by ONR in 2019.
SFL are the design authority for all three package variants. Over time, the applicant responsibilities have changed between various dutyholders. International Nuclear Services Ltd (INS) were the applicant after BNFL restructuring in 2005. In 2019 the applicant responsibilities were transferred to the consigning sites (SFL and UUK). When the Type 3516B variant CoA expired in 2021, UUK did not apply for approval and SFL became the designer and applicant – this facilitated the consolidation of the 3516 approval process and alignment of certificate approval / expiry dates for all variants. 
The most recent ONR approvals are summarised below:
· GB/3516A/IF (Rev.3)	(expired 31 May 2025) 
· GB/3516A/AF (Rev.5)	(expired 31 May 2025) 
· GB/3516B/AF (Rev.0)	(expired in December 2021) 
· [bookmark: _Ref204176550]GB/3516C/IF (Rev.1)	(expired 31 May 2025) [footnoteRef:2] [2:  During the initial approval, shortfalls were identified in the PDSR and 1-year extensions were given to the 3516C design variant certificates (see paragraphs 38 - 40).
] 

· GB/3516C/AF (Rev.1)	(expired 31 May 2025) 1
[bookmark: _Toc204767192]Package Summary
All package types and variants transport uranic material to fuel fabrication plants. The three package variants have identical packaging design – the differences are in the radioactive contents. The 3516A and 3516C design variants are currently used to ship material to international customers for fuel fabrication. The 3516B design variant is currently used to ship residues from UUK to SFL for uranium recovery purposes. 
The outer packaging is cuboidal with dimensions of 1.062 m square x 0.908 m high. The closure system is the steel lid fastened down with twelve M12 bolts. A rubber seal prevents water ingress during normal use. Thermal insulation ensures the central location of the inner liner and provides impact protection. The steel inner liner lid is fastened on with sixteen M8 bolts – there is no requirement for a seal at this boundary. Boronated resin (for neutron absorption purposes) is cast into the inner liner to aid criticality control. There are nine pail positions – each pail is 17.3 litres and includes an O-ring seal.
Radioactive material containment is provided by individual pail assemblies. There are nine pail assemblies in each package. Each pail assembly comprises a pail, pail lid, silicone seal and clamp band.
[bookmark: _Toc204767193]Assessment and inspection work carried out by ONR in consideration of this request
In accordance with the approved regulatory permissioning strategy, we have carried out proportionate and targeted technical assessments. Our assessments focussed on the changes made to the package design safety report (PDSR) since the previous dutyholder submissions in 2016 (B variant) and 2019 (A and C variants).
During the approval process and in response to our regulatory queries, SFL revised the original PDSRs and resubmitted the following:
· Transport Report 186 Issue 8 transport package design Uranic Materials Container Type 3516 A and C variants (ref. [10])
· PMD0037 Issue B transport package design Uranic Materials Container Type 3516 B variant (ref. [11])
To support the permissioning activity, an inspection (ONR record IR-53532) of SFL was undertaken. The purpose of the inspection was to ensure that:
· the designer has an acceptable management system in place to ensure that the package is designed in accordance with the relevant legal requirements.
· our human factors assessor was provided with confidence that the operational requirements necessary to ensure safe configuration of the package had been adequately cascaded into local arrangements.
[bookmark: _Toc204767194]Radiation Shielding (ref. [12] [13])
Our radiation shielding assessor created two internal ONR assessment records for the approval: Assessment records AR-01369 (covering the A and C variants) and AR-01418 (covering the B variant).
There have been no material changes to the package design that impact the validity of the previous ONR radiation shielding assessments. We took the opportunity to undertake a proportionate and targeted radiation shielding assessment of both applications for approval, considering all three package variants.
The applicants’ calculations demonstrate that there are large margins of safety on the routine conditions of transport (RCT) regulatory dose rate limits and that a conservative approach was taken when considering normal conditions of transport (NCT) testing and the associated dose rate criteria. The calculational methods, codes and data used were adequate. No regulatory queries were raised during the assessments 
Our radiation shielding assessment notes for the A and C variants (ref. [12]) and B variant (ref. [13]) recommended that all three design variants should be approved for a period of up to 5 years.
[bookmark: _Toc204767195]Engineering (ref. [14])
Our engineering assessor created two internal ONR records for the approval: Assessment records AR-01400 (covering the A and C variants) and AR-01455 (covering the B variant). Due to the packagings being the same design and similarities between the package contents, a single assessment record (AR-01400) consolidates assessments for all three design variants.
There have been no material changes to the 3516 designs since previous ONR approvals that impact the performance of the package from a mechanical engineering perspective. Our engineering assessor took the opportunity to undertake a proportionate assessment, focusing on:
· the changes to the PDSR and regulations since the 2019 ONR approval (and in particular, consideration of ageing management).
· the safety improvements (relating to containment of radioactive material) that SFL committed to making following the 2019 ONR approval.
During our engineering assessment it became apparent that SFL had not fully addressed the commitments made to ONR during the 2019 approval. A regulatory query was raised in the query record (ref. [15]) and SFL subsequently produced a document providing evidence that historical safety issues relating to package seals had been fully addressed, and that the revised instructions for use and maintenance ensure that the package is operated safely.
A single assessment note (ref. [14]) consolidated the conclusions and recommendations for all three design variants. Our engineering assessor judged that the safety justification presented by SFL is valid and that regulatory changes have been addressed. There was no objection to both applications (covering all three design variants) being approved from an engineering perspective. 
[bookmark: _Toc204767196]Criticality (ref. [16])
Our criticality assessor created two internal ONR records for the approval: Assessment records AR-01443 (covering the A and C variants) and AR-01453 (covering the B variant). Due to the packagings being the same design and similarities between the package contents, a single assessment record (AR-01443) consolidates assessments for all three design variants.
Our criticality assessor judged that there are no material changes to the package designs that will impact the judgments made in the 2016 and 2019 ONR criticality assessments. Following the 2019 approval, SFL committed to amalgamate criticality safety documents to simplify the criticality safety case. Calculations were also reproduced using the latest version of the computer code. There were no changes made to the underpinning criticality assumptions.
Our criticality assessor focused on the: calculational assumptions; calculational data; calculational geometries; validation methods; and, impact of mechanical testing in the criticality safety case.
Our assessor raised several regulatory queries (ref. [15]) during the assessment process – SFL provided adequate responses. 
A single report (ref. [16]) consolidated the conclusions and recommendations for all three variants. The report concluded that the 3516 A, B and C transport package design variants meet the relevant legal requirements for fissile material transport and recommended that all three variants are approved from a criticality safety perspective for a period of up to five years. 
[bookmark: _Toc204767197]Human Factors (ref. [17])
Our human factors assessor created a single internal ONR assessment record (AR-01535) considering all three 3516 design variants.
The assessment focused on tasks judged to have the greatest complexity and those with the greatest potential radiological dose consequences should human error occur.
The applications did not initially identify all the operational requirements necessary to ensure safe configuration of the packages. The user instructions were not written in accordance with relevant legal requirements or relevant good practice. 
Subsequently, SFL provided a risk assessment [18] and revised their operating instruction. Our human factors assessor identified several shortfalls within the instruction. Three regulatory queries were raised - all related to ensuring that package users have the necessary information required to safely operate the package. SFL adequately addressed the queries, and it was confirmed that all findings from the risk assessment have been cascaded into the operating instructions.
SFL revised the operating instruction based on the regulatory queries – this provided confidence that the operational and administrative controls required to ensure that the package would be operated safely had been identified. The operating instruction supported the user in the completion of safety important steps. 
We undertook an inspection (ONR record IR-53532) to ensure that the domestic consignor (SFL) of the 3516 A and C design variants will configure the package in accordance with the operating instruction – more detail is provided in Section 3.5 of this PAR. From this, we gained confidence in the ability of the operational team to perform the safety important tasks and that the operational requirements from the user instruction had been cascaded into the plant user instructions. 
Our human factors assessor judged that the operational, administrative, and managerial requirements necessary to ensure safe configuration of the package for transport have been identified and the information provided to users is adequate. The recommendation was to approve all three package design variants. 
[bookmark: _Toc204767198]Inspection (IR-53532)
An inspection was undertaken to ensure that the package designer had an acceptable management system in place to provide confidence that the package is designed in accordance with the relevant legal requirements. The inspection also considered the local arrangements of the domestic consignor (SFL) to gain the confidence that the operational requirements necessary to ensure safe configuration of the package had been adequately cascaded into local arrangements and that the package would be configured in accordance with the design.
SFL have a management system in place to:
· support the production of compliant PDSRs. 
· facilitate the CA approval process. 
· control changes to management arrangements that impact transport participants. 
There is evidence that relevant good practice is generally met, and legal duties are complied with. However, it was evident that there are deficiencies in the management system that require proportionate improvements, relating to the: 
· quality of package design related documentation.
· arrangements for transport package design training.
When considered collectively, these shortfalls have a significant impact on aspects of the transport management system relating to package design. This has been evident during the 3516 design approval process - there have been challenges influencing proportionate improvements to the PDSRs. 
The overall inspection rating was amber, and a Level 3 Regulatory Issue (ONR record RI-12586) has been raised to monitor improvements. As the shortfalls are compliance related and do not impact safety, the judgement does not impact the approval of the 3516 transport package design variants.
[bookmark: _Toc204767199]Matters arising from ONR’s work
[bookmark: _Ref204176214]SFL applied for renewal CoAs in December 2023. There were significant delays to the approval process due to the adequacy of the package operating instructions and the resolution of issues (see paragraph 39) raised following the 2019 ONR approval of the 3516A and 3516C design variants.
[bookmark: _Ref201051301]During our engineering assessment it became apparent that SFL had not fully addressed the commitments they made to ONR during the 2019 approval. These commitments should have been met with an agreed timeframe after the approval. Consequently, there were significant delays to the completion of our engineering assessment.
[bookmark: _Ref204176217]A decision was made (ONR internal permissioning record PR-01660) to extend the A and C design variant CoAs for one year due to resource availability within the ONR Transport Competent Authority (TCA). This ensured continuity of uranium transport, considering energy security and the current global energy crisis. Additionally, this provided a realistic timescale for SFL to address initial regulatory queries identified during the project initiation phase (and in particular, those associated with operating instructions and 2019 safety commitments described in paragraph 39).
The 3516 package design operating and maintenance instructions are written to be generic across all 3516 design variants. At the final stages of the ONR approval, it was identified that the B variant criticality safety index (CSI) recorded in the operating instruction was incorrect. Consequently, the operating instruction required an amendment. To delay the approval would have significantly impacted international fuel transport operations – a prepared shipment that relied on the ONR renewal of the GB/3516C/AF CoA was imminent.
The issues identified in the ONR independent review would not materially affect the safety of the A and C variant package designs. To ensure continuity of international uranium transport, the ONR Head of Regulation extended the extant C variant design approvals:
· GB/3516C/IF (Rev.2) (ref. [19])
· GB/3516C/AF (Rev.2) (ref. [20])
The decision and justification were recorded in an email (ref. [21]) to the ONR transport permissioning DMG Lead.
Since the 3516C design variant CoAs were issued on 29 May 2025, SFL have reviewed the limits and conditions in the package instructions and revised the operating (ref. [22] Appendix M, ref. [23] Appendix K) and maintenance instructions (ref. [24]) to ensure that they are generic across all three design variants. Consequently, the C variant CoAs will be revised again to reflect changes in the instructions and associated changes to the PDSR. The final version of the PDSRs submitted by SFL to support all three package approvals are:
· Transport Report 186 Issue 9 transport package design Uranic Materials Container Type 3516 A and C variants (ref. [22]).
· PMD0037 Issue C transport package design Uranic Materials Container Type 3516 B variant (ref. [23]). 
Although documentation has been revised to reflect improvements to instructions, the changes do not impact the validity of the technical assessments referenced in Section 3. 
The issues identified in this section are all related to SFL’s management system. Regulatory issue RI-12586 will consider the improvements required to the management system to ensure that future transport package design applications are written to an adequate standard.
[bookmark: _Toc204767200]Conclusions
Based on the assessment and inspection activities we have undertaken, I am satisfied that the applicant has demonstrated that the 3516 A, B and C transport package design variants are compliant with the relevant legal requirements identified in paragraph 2.
[bookmark: _Ref204692823][bookmark: _Toc204767201]Recommendations
I recommend that the ONR Transport Competent Authority Head of Regulation approves the revised transport package design CoAs:
· GB/3516A/IF (Rev.4)	 
· GB/3516A/AF (Rev.6)	 
· GB/3516B/AF (Rev.1)	
· GB/3516C/IF (Rev.3)
· GB/3516C/AF (Rev.3)	
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