	[bookmark: _Toc466022543]

	ONR Project Assessment Report
Modification of GB/4122/B(U) Transport Package: Carriage of Miscellaneous Activated Components


[image: ]



ONR Project Assessment Report
WIReD Permissioning Request: PR-01736
Report title: Modification of GB/4122/B(U) Transport Package: Carriage of Miscellaneous Activated Components

Applicant: Gesellschaft für Nuklear-Service mbH
Authored by: 
Report issue no.: 0
Publication date: June 2026
Document ID: ONRW-2019369590-28374

Circulation list (latest issue)
	Organisation 
	Recipient
	Date report sent

	ONR
	
	15 June 2026

	GNS
	
	15 June 2026







© Office for Nuclear Regulation, [2026]
For published documents, the electronic copy on the ONR website remains the most current publicly available version and copying or printing renders this document uncontrolled. If you wish to reuse this information visit www.onr.org.uk/copyright for details. 






Page 2 of 2

[bookmark: _Toc118892109][bookmark: _Toc232086145][bookmark: _Toc109727646]Executive Summary
This report presents regulatory assessment findings and recommendation in consideration of Gesellschaft für Nuklear-Service mbH (GNS) application to the Office for Nuclear Regulation (ONR) for amendment of the Certificate of Approval (CoA) GB/4122/B(U) (Rev 0).  This is required due to an update of document GNS B 023/2018, Instruction for the Proof of Admissible Loadings, which sets out limits and conditions for the safe consigning of the GB/4122/B(U) package and is identified on the CoA.  Changes to GNS B 023/2018 resulted from modification of loading aid which was designed by Nuclear Restoration Services Limited who will be consigning the package (the loading aid is designed to retain radioactive material within the GB/4122/B(U) package).
From ONR’s evaluation of changes to document GNS B 023/2018 Rev 3, dated 30 April 2025, no matters were identified which were considered as challenging regulatory requirements for the safe transport of radioactive material in the package, hence a recommendation has been made that GNS’s request be approved and certificate GB/4122/B(U) (Rev. 1) issued.
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Table 1: List of abbreviations.
	Acronym	Description

	ACT	Accident Conditions of Transport
CoA	Certificate of Approval
GB	Great Britain
GNS	Gesellschaft für Nuklear-Service mbH
HF	Human Factors
NCT	Normal Conditions of Transport
NRS	Nuclear Restoration Services Limited
ONR	Office for Nuclear Regulation
PG	Product Group
RCT	Routine Conditions of Transport
STP	Shielded Transfer Pot
W	Watts
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[bookmark: _Toc232086146][bookmark: _Toc109727647]Permission requested
GNS has requested amendment of CoA GB/4122/B(U) (Rev 0) given an update of document GNS B 023/2018, Instruction for the Proof of Admissible Loadings.  GNS categorised this change as having Category B significance based upon ONR guidance [1] given potential impact to safety provisions and/or compliance with transport regulations which I consider was correct.
[bookmark: _Toc232086147]Background
The GNS GB/4122/B(U) package design was approved by ONR on 8 February 2023 [2 and 3] and can be used for both transport and interim storage of radioactive materials and has the package design name MOSAIK®.
GNS’s letter [4] requesting consideration of the amendment of the arrangements for loading the GB/4122/B(U) package was supported by a Certificate of Modification [5], safety justification [6] and revised document GNS B 023/2018, Revision 3 [7].
The MOSAIK® design is novel in that the package lead shielding thickness can be varied contingent on the activity and characteristics of the radioactive material to be placed into it.  This being achieved by managing safety parameters detailed in GNS document GNS B 023/2018, which addresses matters such as:
a) Shielding adjusted so exposure levels are minimised;
b) Decay power controlled to meet safety requirements;
c) Fissile material limited so criticality approval is not required; and
d) Minimisation of pressurisation resulting from radiolysis
[bookmark: _Toc232086148]Assessment and Inspection work by ONR in consideration of request
In consideration of GNS’s application, ONR process [8] was followed with an internal pre-job brief conducted on 22 September 2025 [9] and the project implementation meeting held with GNS and NRS on 13 October 2025 [10].
[bookmark: _Toc232086149]Matters arising from ONR’s work
From our review of CoA GB/4122/B(U) (Rev 0) it was noted that document GNS B 023/2018 is identified at Revision 1 on the certificate whereas GNS’s submitted document under Certificate of Modification 2025-0103 recorded it as Revision 3.  GNS submitted Revision 2 of GNS B 023/2018 to ONR under GNS Certificate of Modification 2023-0220, 15 December 2023, ONR PR-01632.  No ONR update to the MOSAIK® CoA occurred from this GNS submission.
The changes made to document GNS B 023/2018 Revision 3 are identified by GNS as:
Verification of sufficient shielding
GNS’s safety argument indicated that:
(a) the process for determining shielding requirements has not changed to the one used in justifying the GB/4122/B(U) package design; and
(b) new correction factors have been developed given changes in location of STP baskets due to NRS amending their loading aid design and reducing lead shield insert thickness from 120mm to 50mm as shown in Figure 1.  This resulted in table 3 of document GNS B 023/2018 being updated with additional correction factors and consideration of number of STP basket loading positions filled for new loading aid design.
Verification of admissible decay power
The method of calculating decay power generated from STP baskets loaded into the package has not changed from that used in justifying the GB/4122/B(U) package design which used ANSYS® heat transfer and fluid flow modelling software.  A new model based upon amended loading aid design was produced which considered new STP basket locations and reduced lead shield insert thickness.  The findings from this analysis resulted in the maximum thermal limit based upon PG 4.1 (highest thermal output material) being reduced from 300W to 200W for the loading aid design titled "lower furniture" and maximum individual STP basket power limits set at 50W.  Table 4 of GNS B 023/2018 has been revised with additional columns added for new decay power values and new design of loading aid.
In consideration of the above changes the following ONR assessment work was undertaken.
[bookmark: _Toc232086150]Shielding Assessment
The Inspector reported their findings [11] confirming that:
(c) changes made to GNS document GNS B 023/2018 Revision 3 did not change regulatory opinion produced in support of ONR’s design approval of the GB/4122/B(U) package [12]; and
(d) the introduction of additional correction factors was considered appropriate given changes to loading aid design and shielding thickness.
[bookmark: _Toc232086151]Mechanical Engineering Assessment
The Inspector reported their findings [13] this comparing thermal analysis of the original loading aid design with a lead shield insert thickness of 120mm to the modified design with only 50mm of lead shielding. Both analyses were based upon PG 4.1 material loaded in package given it has greatest thermal output (the thermal assessments were based upon a heat output of 300 W).  Results were produced for routine conditions (RCT) base case and for accident conditions (ACT).  Assessment against normal conditions (NCT, or minor mishaps) was not evaluated by GNS on the grounds of the limited impact on thermal transients. The results are shown in Table 1.
	
	RCT
	ACT

	Maximum temperature of
	Original Loading aid Design 120mm lead shielding
	Modified Loading aid Design 50mm lead shielding
	Original Loading aid Design 120mm lead shielding
	Modified Loading aid Design 50mm lead shielding

	Inventory 
	139ºC
	133ºC
	162ºC
	157ºC

	Lead shielding, 
	78ºC
	68ºC
	111ºC
	103ºC

	Package body
	55ºC
	68ºC
	103ºC
	103ºC


Table 1 Showing thermal analysis of GB/4122/B(U) package with original and modified loading aid design
The modified loading aid design showed falls in maximum temperatures for the contents and lead shielding for RCT and ACT, but an increase in package body temperature for RCT, which was attributed to the reduction in the mass of lead in the package given a reduced shielding thickness (less material to be heated up).  The Inspector concluded that the general trend showed no adverse impact on the performance of the package due to change in loading aid design.
[bookmark: _Toc232086152]Criticality Assessment
The Inspector reported their findings [14] indicating that:
(e) GNS had not altered any of the criticality requirements in amending GNS B 023/2018, Revision 3; and
(f) based upon fissile mass limits, these fell below the fissile exempt level which was confirmed in ONR’s original criticality assessment [15] for issuing Rev. 0 of design approval for the GB/4122/B(U) package.  The Inspector confirmed there was no impact on criticality safety requirements resulting from GNS’s update to document GNS B 023/2018.
[bookmark: _Toc232086153]Project Inspector’s Considerations
In consideration of GNS’s request for amendment of the GB/4122/B(U) CoA which has arisen due to NRS modifying one of its loading aid designs and GNS needing to update document GNS B 023/2018, I have sought clarification from GNS on the process which should be followed if a Consignor modifies their loading aid process instruction(s) set out in GNS B 023/2018.  GNS has indicated that all loading aid designs approved for use in the GB/4122/B(U) package are identified in Appendix H of GNS B 023/2018.  In reviewing this information, it is my opinion that it is limited in detail with only a basic outline drawing and title descriptor provided for each loading aid design.  I would have expected as a minimum the drawing number of the loading aid and approved issue to be provided.  I have raised my views with GNS who consider their arrangements adequate based upon experience with other Consignors.
Based upon my evaluation of document GNS B 023/2018, I consider the processes set out to be both complex and vulnerable to error.  From my review of ONR’s work in granting CoA for the GB/4122/B(U) package design justification no Human Factors (HF) assessment was conducted.  I therefore recommend an intervention of NRS arrangements implementing requirements of GNS B 023/2018 is conducted.  This inspection in my opinion should be led by an HF specialist inspector and supported by Shielding specialists given aspects covered in GNS B 023/2018 for the consigning of radioactive material.
The GB/4122/B(U) (Rev 0) CoA references several Magnox Ltd company documents as part of the management system associated with the package design.  Magnox Ltd which became NRS Ltd in April 2024, has not had any involvement in the design of the package and it is unclear why these documents had been included on the previous CoA.  The adequacy of the management system associated with the package design was discussed with GNS at a meeting with ONR on 27 January 2025 [16] in consideration of Permissioning Request PR-01737: Change to parts lists.  The outcome was that GNS updated its package management system arrangements issuing Quality Management Plan QMP-2327, Rev 0, dated 24 November 2025 [17 and 18].  It is proposed that Magnox Ltd documents referenced on the previous CoA be removed and GNS’s new arrangements included on the revised CoA.
In developing the draft CoA for the GB/4122/B(U) package I have reviewed GNS safety report index documents [19, 20 and 21] to confirm revisions made to totality of safety case have been recorded which I can confirm is the case.
[bookmark: _Toc232086154]Conclusions
Based upon ONR’s evaluation of changes to document GNS B 023/2018 Rev 3, dated 30 April 2025, no matters have been identified which I consider challenge regulatory requirements set out in [22 and 23] for the safe transport of radioactive material.  I therefore support ONR’s approval of GNS request for up-issue of the CoA for the GB/4122/B(U) package.
[bookmark: _Toc232086155]Recommendations
· That the Head of Regulation for TCA approves CoA GB/4122/B(U) (Rev 1).
· That ONR undertake an intervention of NRS arrangements implementing requirements of document GNS B 023/2018.
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