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[bookmark: _Toc118892109][bookmark: _Toc204085743][bookmark: _Toc109727646]Executive Summary

[bookmark: _Hlk155946947]In March 2023, Nuclear Restoration Services Limited (the applicant), applied to the Office for Nuclear Regulation (ONR) for approval of a five-year renewal of package designs GB/3358N/B(M)F and GB/3358P/B(M)F. The certificates for the package designs were previously renewed under B(U)F certificates which expired in 2014. The move to B(M)F is because carbon steel components that already exist within the design have not been substantiated to meet temperature requirements for a type B(U)F approval. This is due to the package transport being restricted to Great Britain (GB). 
The applicant will use the packages for the shipment of decommissioning waste (predominantly irradiated components) from the Winfrith Steam Generating Heavy Water Reactor (SGHWR) and Dragon reactors to Sellafield.
[bookmark: _Hlk155948563]The applicant has previously applied for GB/3358N/B(M) and GB/3358P/B(M) certificate renewals in 2016 and 2020. However, due to other priorities the applicant chose to pause the applications. Further meetings with the ONR were held in July 2022. This highlighted areas for improvement required relating to the Package Design Safety Report (PDSR) alignment with SSR-6 2018 edition. The applicant agreed to undertake actions to align the application with ONR’s guidance for application for GB competent authority approval (TRA-PER-GD-014, Rev 4).
ONR approved a five-year renewal of package design GB/3358W/B(M)F in January 2022 and a category A modification in November 2023. The W variant of the package is almost identical to the N and P variants. Differences exist in the design of the stainless-steel linters used and the number of modules installed (its length). 
ONR carried out a proportionate assessment of the transport safety case contained in the application. There have been no changes to the design of the packages since the previous renewal. Engineering, shielding, criticality and human factors aspects of the safety submission were sampled, targeting the difference between the W and N/P variants. 
Following the programme of assessment, it was concluded that the safety submission from the applicant is adequate and meets applicable regulatory requirements. However, the applicant has indicated that the shipping of packages will not take place soon. Therefore, ONR considers it proportionate to consider the need to undertake further assessments and/or inspections when transport activities are required. At this time, it is recommended that shipment approval be withheld.
[bookmark: _Hlk178250270]It is recommended that the transport competent authority approve the package designs by renewing the certificates to: GB/3358N/B(M)F (Rev.0) and GB/3358P/B(M)F (Rev.0). 
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Table 2: List of abbreviations
	Term/Acronym
	Description

	ADR
	Agreement concerning the International Carriage of Dangerous Goods by Road

	CoA
	Certificate of Approval

	CA
	Competent Authority 

	GB
	Great Britan

	HOW2
	(Office for Nuclear Regulation) Business Management System

	NRS
	Nuclear Restoration Services

	ONR
	The Office for Nuclear Regulation

	PDSR
	Package Design Safety Report

	RID
	Regulation concerning the International Carriage of Dangerous Goods by Rail

	SCR
	Safety Case Requirements (Assessment)

	SGHWR
	Steam Generating Heavy Water Reactor

	SSR-6
	Regulations for the Safe Transport of Radioactive Material (IAEA)

	UK
	United Kingdom
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[bookmark: _Toc204085744][bookmark: _Toc109727647]Permission Requested
[bookmark: _Hlk173480814]Nuclear Restoration Services Limited (NRS, the applicant) has applied for the package design approval of GB/3358N/B(M)F and GB/3358P/B(M)F (ref. [1]). 
[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 and rail, 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. [2]); and,
· Regulation concerning the International Carriage of Dangerous Goods by Rail (RID) 2025 Edition (RID) (ref. [3]).
IAEA SSR-6, Regulations for the Safe Transport of Radioactive Material 2018 Edition (SSR-6) (ref. [4]) establishes the international radioactive material transport package design standards that are transposed into United Kingdom (UK) legislation via the regulations set out above. For simplifying this project assessment report and the CoAs, reference is made to the applicable design requirements in SSR-6.
[bookmark: _Toc204085745]Background
[bookmark: _Toc204085746]The package
The packages are known as the modular flasks; the applicant intends to use these package designs to transport decommissioning waste (predominantly irradiated components) from the Winfrith Steam Generating Heavy Water Reactor (SGHWR) and Dragon reactors to Sellafield. The certificates for the package designs GB/3358N and GB/3358P were previously renewed under B(U)F certificates which expired in 2014 (ref. [5]) (ref. [6]). The move to B(M)F is due to the package being unable to meet temperature requirement 666 of SSR-6 (ref. [4]) for a type B(U)F approval. The move to B(M)F is because carbon steel components that already exist within the design have not been substantiated to meet temperature requirements for a type B(U)F approval. This is due to the package transport being restricted to GB. 
We have previously received renewal approval applications for GB/3358N/B(M)F and GB/3358P/B(M)F in 2016 and 2020. However, due to other priorities the applicant chose to pause those applications. We held further meetings in July 2022 (ref. [2]). We highlighted areas of improvement required relating to the Package Design Safety Report (PDSR) alignment with SSR-6 2018 edition. The applicant subsequently agreed to undertake actions to align their application with our guidance for application for CA approval (ref. [3]).
[bookmark: _Toc204085747]Related approvals
We approved a five-year renewal (ref. [7]) in January 2022 and a category A modification (ref. [8]) in November 2023 of package design GB/3358W/B(M)F. The W variant of the package is almost identical to the N and P variants. Differences exist in the design of the stainless-steel liners used and the number of packaging modules installed (which affect its length). 
[bookmark: _Toc204085748]Assessment and Inspection Work Carried out by ONR in Consideration of this Request
A regulatory permissioning plan was devised and agreed with the CA permissioning lead. In accordance with this plan and our transport guidance (ref.​ [9]​), a targeted and proportionate assessment of the safety case was undertaken, considering previous ONR approvals.
There are no changes to the designs since the previous certificates expired in 2014. The application contains updates to supporting documentation.
Our safety case requirements assessments sample the non-engineering means of achieving compliance with the requirements of SSR-6 (ref.​ [4]​), such as in the operation and maintenance of the package design. We have previously conducted safety case requirement assessments on the W variant of this package (ref. [10]), in which the safety case is almost identical. There are no changes between these designs (3358N & P) and the 3358W design that would impact the previous judgement. There is also a positive history of general transport compliance by the package consignor (Nuclear Restoration Services Limited) who have also undertaken a package design review. Therefore, a safety case requirements assessment was not conducted.
We undertook an inspection for the GB/3358W modification in 2023 (ref. [11]). Two regulatory issues were raised because of this inspection. The shortfalls have been addressed and the regulatory issues closed. However, carryover to the N and P Package Design Safety Report (PDSR) (ref. [12]) were considered within the engineering assessment.
We have also recently undertaken inspections at NRS sites. No significant shortfalls were identified:
· 1 July 2021 at Oldbury (ref. [13])
· 21 July 2021 at Harwell (ref. [14])
· 1 November 2022 at Hunterston A (ref. [15])
· 17 August 2022 at Harwell (ref. [16])
[bookmark: _Hlk160176247][bookmark: _Hlk173491515]We carried out a proportionate assessment of the transport safety case contained in the application. We identified that areas of engineering, criticality, shielding, and human factors require assessment.
[bookmark: _Hlk173491481]Our assessments were undertaken in accordance with the requirements of ONR How2 Business Management System and its associated guidance.
[bookmark: _Toc204085749]Engineering Assessment (ref. [17]) 
The engineering assessment targeted the PDSR (ref. [12]) and design life assessment, focusing on the delta between the N&P variant vs the W variant. 
We concluded that ageing and degradation mechanisms have been appropriately considered, and the maintenance requirements adequately reflect the design life of the package. We are satisfied that the safety justifications remain valid, and the safety case has been updated appropriately to capture the regulatory changes in SSR-6 regarding ageing mechanisms. From an engineering perspective, we have no objections to the package design being approved for GB/3358N/B(M)F and GB/3358P/B(M)F.
[bookmark: _Toc204085750]Criticality Assessment (ref. [18])
We reviewed the applicant’s criticality assessment (ref. [19]). We targeted the followings areas:
· General considerations – We accepted the applicants bounding estimates for the fissile-bearing contents. A large margin of criticality safety is expected.
· Codes data and calculation model – The applicant provided information on computer codes and the data library used along with is calculation assumptions. We judged that the baseline model provides a conservative representation of the package for all conditions of transport.
· Normal conditions of transport – The applicant has adopted a generic approach to criticality safety. The applicant has modelled all Pu as Pu-239 as the proportion of Pu-240 exceeded that of Pu-241. We consider this condition should be stipulated in the GB/3358N&P certificates. 
· Accident conditions of transport assessment – The applicant’s criticality assessment adopts the same package model for normal and accident conditions of transport. Given the smaller array size for accident conditions of transport (2 packages opposed to 6), the NCT package array is shown to be limiting in respect of peak keff. We agree with that conclusion.
· Criticality safety index – The applicant’s criticality assessment (ref. [19]) states a criticality safety index for the GB/3358N&P package of 50, which we accept as presented.
· Temperature effects on safety - The applicant’s normal conditions of transport assessment uses BINGO/JEFF3.1.2 nuclear data with MONK to determine Δkeff as a function of temperature and to estimate keff at -40°C. We considered this appropriate and judge that criticality safety has been adequately demonstrated across the temperature range required by SSR-6; and,
· Single package in isolation – The applicant’s criticality assessment demonstrates that a single package in isolation is safely subcritical with full density of water ingress and full water reflection. 
We recommend, from a criticality perspective, that the GB/3358N/B(M)F and GB/3358P/B(M)F package designs be approved for the transport of intermediate level waste cans arising from Winfrith SGHWR and Dragon reactor decommissioning.
[bookmark: _Toc204085751]Shielding Assessment (ref. [20])
We reviewed the applicant’s shielding assessment (ref. [21]). The shielding assessment models include the outer packaging and are based on the GB/3358P variant design as this provides the closest position of the flask ends to the dose point locations external to the package. The shielding assessment uses the MicroShield computer code in a screening assessment to identify the principal radionuclides within the waste contents. It then uses the Monte Carlo N-Particle Transport (MCNP) computer code to derive the individual maximum content limit that satisfies the statutory dose rate limits. We targeted the following areas:
· General considerations –The applicant provided information indicating that the activated metallic waste source is dominated by Co-60 with a predicted content that is a small fraction of the package limit, i.e. there will be a sizeable margin to the dose rate limits. On that basis, we were content that an appropriate bounding source for dose rates external to the package has been included within the shielding assessment and margins from the statutory dose limits are evident.
· Screening assessment – The applicant’s assessment considered potential radioactive contents within the decommissioning waste. We judged that reasonable assumptions were made.
· Source specification – The applicant’s shielding assessment identifies five principal sources of radiation. We judged those calculations performed to be appropriate.
· Codes and data – We judged that the codes and data used in the shielding assessment were appropriate.
· Shielding analysis – The applicant’s shielding assessment of normal conditions of transport indicated that the maximum dose rate increase for any radionuclide is 12%. We were therefore content that the requirements of SSR-6 are satisfied; and,
· Crosscheck calculations – The applicant’s shielding assessment includes evidence of crosscheck calculations with an alternative computer code, which we consider to be good practice.
We recommend, from a shielding perspective, that the GB/3358N/B(M)F and GB/3358P/B(M)F package designs be approved for the transport of intermediate level waste cans arising from Winfrith SGHWR and Dragon reactor decommissioning. 
[bookmark: _Toc204085752]Human Factors Assessment (ref. [22])
We reviewed the adequacy of the applicant’s understanding of safety important activities for the GB/3358/N and GB/3358/P packages. Of particular focus for our assessment was gaining confidence that users are provided with adequate information which communicates the limits and conditions and associated human actions requiring compliance to achieve a safe package configuration. We also focused on the sufficiency of the proposed management arrangements to implement these actions in a reliable manner. This included assessment of the operating and handling instructions (ref. [23]) and the associated turn round maintenance schedule (ref. [24]). 
We noted that the limits and conditions indicated within the PDSR (ref. [12]) have appropriately informed supporting implementation documentation, most importantly the operating and handling instruction and turn round maintenance schedule. From our sampling, we are content that appropriate attention has been given by the applicant to the different liners that will be used for N and P variants, and that end-user information reflects this across the relevant documents. We are also content that future package contents differences have been adequately considered during the can loading process, and that future control measures to keep them within safe parameters, can be robustly implemented and appropriately verified (noting local instructions and quality plans for N and P variants are yet to be drafted).
To gain additional confidence in the applicant’s proposed management arrangements to implement the outputs of the PDSR (ref. [12]), we sampled extant local instructions and quality plans (for variant W of this package) to gain assurance regarding the provision of information to future operators. We judged the proposed management arrangements as adequate and reliably achievable and indeed improved from previous iterations.
Based on the evidence presented, we have confidence that the managerial and administrative controls necessary to ensure safe configuration will be achieved. We are content from a Human Factors perspective to support approval of the application.
[bookmark: _Toc204085753]Safety Case Requirements (Review of previous Q1 Questions) (ref. [25])
Following the previous application in 2020, we raised Q1 questions around safety case requirements (ref. [25]). Although it was not proportionate to conduct a safety case requirements assessment, we reviewed the applicant’s response to historical Q1 questions. We judged that the applicant has provided adequate responses. 
[bookmark: _Toc204085754]Requirements for Approval of Shipment
 The package designs do not conform to the requirements of paragraph 639 of SSR-6 (ref. [4]) and consequently CA approval of shipment is required. The applicant has confirmed packages will not be leaving GB and is designed for the purpose of expected transport conditions of -20°C to +38°C. The applicant requires confirmation that temperatures will not fall below -20°C during a shipment before transportation ((96295/DE/TS/003) step 1.37) (ref. [24]). I am content that the non-conformity has been adequately addressed.
The applicant has indicated that the shipping of packages will not take place before 2028. Therefore, I judge that it is proportionate that we consider the need to undertake further assessments and/or inspections when NRS indicates transport may be required. At this time, I recommend that shipment approval be withheld. 
[bookmark: _Toc204085755]Matters Arising from ONRs Work
No matters arose from ONRs assessments.
[bookmark: _Toc204085756]Conclusions
Based on the work conducted, I am satisfied that the safety submission from the applicant is adequate and meets regulatory requirements as identified in paragraph 2 However, I consider it proportionate to consider the need for further inspections/assessments when transport is required. 
[bookmark: _Toc204085757]Recommendations
I recommend that shipment approval is withheld at this time.
I recommend that the GB CA grants approval to the package designs by issuing GB CoA GB/3358N/B(M)F (Rev.0) (ref. [26]) and GB/3358P/B(M)F (Rev.0) (ref. [27])
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