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[bookmark: _Toc226723361]Introduction
[bookmark: _Hlk64448648]Technical Inspection Guides (TIG) support inspectors undertaking compliance inspections to make regulatory judgements in relation to the adequacy of compliance and in providing regulatory advice on specific Licence Conditions (LCs) to licensees. LC22 sits within the suite of licence conditions (LC19–22 and LC35) that together establish a rigorous and proportionate framework for the regulatory control of change, supporting the safe progression of plant through construction, modification, commissioning operational service and into decommissioning.
To support inspectors undertaking compliance inspection, ONR produces a suite of guides to assist inspectors to make regulatory judgements and decisions in relation to the adequacy of compliance, and the safety of activities on the site. This Technical Inspection Guide (TIG) has been prepared as a guide to inspections performed by ONR inspectors during which they judge the adequacy of licence condition compliance arrangements and their implementation. 
Inspectors should also refer to the ONR policy on Risk-Informed and Targeted Engagements (RITE) [1], which guides risk-based prioritisation in regulatory interventions and supports decisions on engaging with dutyholders.

LC22 – Modification or experiment on existing plant | Issue: 7.1
[bookmark: _Toc225780251][bookmark: _Toc225861021]

[bookmark: _Toc226723362]Licence Condition 22 – Modification or experiment on existing plant
The LC states:
“22(1)   The licensee shall make and implement adequate arrangements to control any modification or experiment carried out on any part of the existing plant or processes which may affect safety. 
22(2)	   The licensee shall submit to ONR for approval such part or parts of the aforesaid arrangements as ONR may specify. 
21(3)   The licensee shall ensure that once approved no alteration or amendment is made to the approved arrangements unless ONR has approved such alteration or amendment.
21(4)	   The aforesaid arrangements shall provide for the classification of modifications or experiments according to their safety significance. The arrangements shall where appropriate divide the modification or experiment into stages. Where ONR so specifies the licensee shall not commence nor thereafter proceed from one stage to the next of the modification or experiment without the consent of ONR. The arrangements shall include a requirement for the provision of adequate documentation to justify the safety of the proposed modification or experiment and shall where appropriate provide for the submission of the documentation to ONR. 
21(5)  The licensee shall, if so directed by ONR, halt the modification or experiment and the licensee shall not recommence such modification or experiment without the consent of the ONR” [2].
[bookmark: _Toc93589293]
[bookmark: _Toc226723363]Purpose of Licence Condition 22
The purpose of this licence condition is to ensure that suitable arrangements are in place for the classification and control of all modifications and experiments, as defined in LC1(1), that may directly or indirectly affect the safety of existing plant or processes. These arrangements should address the full lifecycle of a modification or experiment, from initial proposal through to implementation and commissioning, including the timely update of relevant plant drawings, safety documentation, operating rules, operating instructions, and maintenance schedules (LCs 6, 14, 15, 16, 23, 24 and 28). Where necessary, the arrangements should also ensure that personnel are appropriately trained and demonstrably SQEP and/or DAP (LCs 10, 12 and 26) and that impacts on decommissioning arrangements are identified and addressed (LC35).
The terms ‘modification’ and ‘experiment’ are defined in LC1(1) as follows:
Modification - means any alteration to buildings, plants, operations, processes or safety cases and includes any replacement, refurbishment or repairs to existing buildings, plants or processes and alterations to the design of plants during the period of construction.
Experiment – means any test or non-routine activity other than an activity carried out pursuant to LC21 and 28.
LC1(1) defines operations to include maintenance, examination, testing and operation of plant, as well as the handling and management of radioactive material and waste. As the definition of a modification includes alterations to operations, ‘modifications’ therefore also encompass changes to these activities.
Based on these definitions, modifications and experiments may be wide‑ranging and include
Changes to installed and commissioned plant or processes (including procedural changes); 
Experiments, non‑routine tests, operator workarounds or planned defeat of interlocks;
Temporary modifications required to support such activities; modifications to buildings, facilities or other parts of the licensed site; 
Updates to site infrastructure and services; 
Changes to safety cases and criticality clearance certificates;
Changes to safety‑related computer‑based systems and software.
The construction and installation of modifications shall be controlled under arrangements made in accordance with LC19, while any modification to the design of new plant under construction shall be progressed under LC20 arrangements. In this context, a modification means any change to an approved design. Specific requirements relating to decommissioning, including strategies and programmes, shall be addressed under LC35.
For the remainder of this guide, the term ‘modification’ refers to ‘modification or experiment’.
[bookmark: _Toc93589294]
[bookmark: _Toc226723364]Guidance on arrangements for Licence Condition 22
This section sets out ONR expectations for inspectors when assessing the adequacy of a licensee’s arrangements. The arrangements must meet the statutory requirements of the licence condition, achieve their intended purpose, and reflect relevant industry good practice to ensure risks from modifications are reduced ALARP. 
Arrangements should be documented within the licensee’s safety management system, clearly defined within site compliance arrangements, and be readily accessible, current, authorised by an appropriate senior manager, and subject to periodic review and control in accordance with LC17.
The arrangements should use clear and consistent terminology, with ‘modification’ and ‘experiment’ defined in line with LC1, including temporary modifications. Inspectors should confirm that the scope of the arrangements clearly defines what constitutes a proposed modification within the LC22 modification process.
The arrangements shall meet the specific requirements of LC22, including control, classification, ONR approval and consent, staged implementation, and the ability to halt and recommence modifications as directed by ONR.
The arrangements should clearly define roles and responsibilities for responding to ONR specifications, directions, approvals and consents, and for reporting any non‑compliance to ONR. They should include a proportionate classification system for modifications based on safety significance, taking account of potential and credible consequences, implementation risks, additional hazards arising from the change, and the novelty of the proposal. The classification system should include review and scrutiny commensurate with safety significance, including independent assessment and referral to relevant safety committees for higher‑significance modifications (see Appendix 1).
The classification approach should be consistent with that applied under LCs 19, 20, 21 and 35. The arrangements should also define clear procedures and responsibilities for the design, review, control and implementation of all permanent and temporary modifications.
No modification should be implemented until it is supported by an adequate safety assessment, agreed by the appropriate licensee authority and, where required, independently reviewed, considered by the nuclear safety committee, and submitted to ONR. The modification case should assess impacts on existing and interfacing safety cases and ensure timely integration into the affected safety documentation.
The arrangements should provide for the proportionate consideration of the safety impact of the modification in areas such as:
Safety claims and substantiation for SSCs important to safety, including performance under all operating and fault conditions. 
Potential impacts on the functionality or reliability of other SSCs, including effects arising during installation, commissioning or operation (e.g. increased internal hazards). 
Human factors claims and substantiation, where modifications affect operational context, plant or task design, or assumptions underpinning human reliability.
The arrangements should require operating experience to be captured and reviewed for each modification. They should also define a proportionate, documented modification process that, commensurate with safety significance, covers problem definition, proposal development and staging, classification, preparation and verification of safety documentation and submissions, appropriate review and approval (including ONR where required), implementation, close‑out, and record keeping.
The arrangements should include a controlled revision process for approved modifications, with any amendments categorised and managed through an amended submission. Modifications to the design of new plant under construction shall comply with LC20 arrangements.
The arrangements should include controls to prevent conflicting modifications being implemented concurrently on the same or interfacing plant. This should be supported by effective configuration management, including a maintained register of all current and planned LC22 modifications and their status.
The arrangements should provide for the capture, management, tracking and resolution of issues arising from modifications, including technical queries, concessions, design changes and omissions, while maintaining compliance with LC20. Concessions should be limited to the acceptance of unplanned, existing deviations from the approved design; any intentional configuration change should be managed as a design change.
The arrangements should require modification programmes to allow sufficient time for ONR and other regulatory assessment of safety submissions, separate from and following completion of the licensee’s internal review processes.
The arrangements should define how modifications are implemented in compliance with the licensee’s management system requirements for design, procurement, manufacture, installation and commissioning.
As part of implementation, the arrangements should require timely consideration of consequential updates to related arrangements, preferably before normal operation is authorised. This should include updates, as applicable, to:
Safety cases and operating limits and conditions;
Operating and maintenance instructions;
Maintenance schedules;
Training and emergency arrangements;
As‑built drawings, records and configuration documentation;
Decommissioning arrangements.
The arrangements should define clear criteria for invoking related licence condition arrangements, including LC20 and LC21. Where changes to configured designs arise, including from commissioning activities, LC20 requirements shall apply; where safety systems are temporarily disabled to support a modification, re‑commissioning under LC21 may be required.
Where partial implementation of a modification is proposed, the arrangements should specify the conditions under which this is permitted, how configuration control will be maintained, and how safety will be assured.
The arrangements should include robust processes for confirming modification completion and authorisation to close, supported by records demonstrating that all required activities have been completed, and for monitoring and reviewing the effectiveness of the LC22 process, including the use of appropriate performance indicators.
[bookmark: _Toc226723365]Temporary modifications
LC22 applies equally to permanent and temporary modifications. Where licensees choose to differentiate temporary modifications, the arrangements should ensure appropriate safety justification, control, and oversight, including for urgent or emergency modifications, their installation and timely return to the approved configuration. The arrangements should allow for proportionate and where necessary, rapid review, assessment and independent verification.
Roles and responsibilities for the initiation, approval, implementation and removal of temporary modifications should be clearly defined, including appropriate interfaces with arrangements under LCs 7, 11 and 13.

The arrangements should require periodic management review of temporary modifications to confirm continued need, correct configuration, alignment of procedures and documentation, suitability for conversion to permanent modification and compatibility with any planned permanent modifications.
[bookmark: _Toc226723366]Decommissioning
Decommissioning should be controlled using the same principles as plant modifications, with appropriate cross‑reference between LC22 and LC35 arrangements and decommissioning management defined under LC35.
[bookmark: _Toc226723367]Permissioning
The arrangements should provide for ONR permissioning of modifications through the use of Primary Powers licence instruments under LC22 and clearly identify the responsible roles within the licensee’s organisation.
With ONR agreement, the arrangements may also provide for the use of ‘derived’ powers to support proportionate permissioning, particularly for higher‑category modifications. Derived powers may include agreement, notification, acknowledgement or specification, but not approval, consent or direction. Their inclusion is not mandatory and does not replace or preclude the use of primary powers. The arrangements may further include provision for EMI&C, where this is considered a more appropriate or proportionate means of regulatory oversight.
[bookmark: _Toc93589299]
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This section provides guidance to inspectors on assessing on‑site compliance with modification arrangements.
Inspectors should verify that safety functions affected by a modification are appropriately identified and categorised, with associated SSCs classified according to their nuclear safety significance, including the effects of interfacing with existing safety functions. The assessment should address the cumulative and combined impacts of modifications, including common cause failure, internal hazards, and human error, and should not undermine existing system substantiation or qualification.
Where staged or sequential modifications are proposed, inspectors should confirm that the overall safety impact is appropriately assessed, the rationale is justified, and higher‑category modifications are not inappropriately subdivided. Staged modifications should be implemented in the correct sequence and supported, where necessary, by an overarching ‘master’ modification proposal.
Inspectors should also confirm that effective processes are in place for tracking modifications and their interactions, managing changes to procedures, training and simulators in accordance with LCs10 and 24, progressing technical queries and design changes, and ensuring relevant operating experience is reviewed and applied. 
Verify that a suitable implementation Quality Plan or other control document for each modification is in place, which outlines or references:
All hazards during design, construction and installation. 
Applicable procedures, instructions/method statements - what needs to be done/how it is done/how it is closed out. 
Hold-points and their means of release. 
Safety/technical issues tracking and close-out arrangements. 
Responsibilities and how the licensee controls contractors. 
The safety case intent.

Select a representative sample of open modifications to form the basis of the inspection and undertake the relevant checks, as applicable:
Appropriateness of the safety classification for the selected modifications. 
Effectiveness of implementation controls, including: 
maintenance of configuration control where modifications are partially implemented;
evidence of approval prior to commencement;
specification, tracking and closure of regulatory and internal hold points;
appropriate liaison with other regulators, where applicable;
clearly defined roles and interfaces, with personnel demonstrably SQEP;
availability of suitable instructions for significant on‑site activities;
application of safe systems of work for construction and installation hazards;
implementation, testing, commissioning and verification in accordance with approved arrangements;
appropriate re‑commissioning of reinstated safety systems, where required;
adequate supervision and control of staff and contractors;
effective segregation and configuration controls to protect operational plant;
adequate radiological protection measures in line with IRR requirements;
suitable contingency arrangements and conservative decision‑making during implementation;
effective control and removal of temporary changes following modification completion.

Verify that modification activities are clearly linked to the relevant safety case requirements, including any interfacing safety cases, across all stages of design, construction and installation, and that those responsible have access to and understand these requirements. Where applicable, inspectors should also confirm appropriate linkage with supporting LC arrangements (e.g. LCs 19, 20 and 21).
Inspectors should check that modifications are completed within appropriate timescales, that delays do not undermine configuration control, and that any necessary interim safety cases are established where progress or documentation updates are deferred.
Inspectors should verify that sampled modifications are appropriately closed out, with activities completed or sufficient progress made to support transition to the next stage or full implementation. Areas to consider here should include:
Completion and assessment of required training, with personnel demonstrably SQEP. 
Completion and updating of all required documentation, including drawings and configuration records. 
Maintenance schedules, operating rules and instructions updated and implemented to reflect the modified plant state. 
Effective control and removal of temporary plant or construction aids following completion. 
Verification that the as‑built modification conforms to the approved design, or is otherwise robustly substantiated. 
Demonstrable compliance with, and authorisation of, all regulatory and internal hold points by SQEP personnel.
Inspectors should review the number and duration of open modifications to identify any systemic weaknesses in modification close‑out. A key performance indicator is the number of modifications where work is complete but formal close‑out has not been achieved, as this may indicate wider issues with training or management system controls.
Inspectors should verify the accuracy of the licensee’s register of implemented and planned modifications, as effective configuration control in line with safety case intent is fundamental to modification control.

For temporary modifications, inspectors should confirm that plant documentation accurately reflects the prevailing plant configuration for the duration of the modification. Other aspects to verify are:
Distinctive logging, labelling and tagging of temporary modifications. 
Clear communication with operators, including their early involvement and control of temporary modifications. 
Defined time limits for temporary modifications, including criteria for extension or conversion to permanent status. 
Effective verification of configuration recovery and communication with personnel on removal of temporary modifications. 
Clear identification of temporary modifications at the point of application and at relevant control locations.
Verify that changes to safety-related software are appropriately controlled within the licensee’s LC22 arrangements. This should include procedures for configuration management, validation and verification of software modifications.
[bookmark: _Toc226723369]Organisational control of modifications
Maintaining high levels of nuclear safety requires that modifications are made with full understanding of plant design and required safety functions. ONR expects licensees to maintain a suitable and sufficient Design Authority to review, assess, advise on and authorise modification proposals, as appropriate.
Inspectors should confirm that modification proposals are proportionately and systematically developed, reviewed and authorised by SQEP/DAP personnel, with appropriate independent challenge and agreement prior to implementation.
Where contractors or Responsible Designers are used, the Design Authority should act as an Intelligent Customer [3], specifying requirements, supervising delivery and technically reviewing outputs throughout the modification lifecycle.
Inspectors should also verify that Design Authority involvement confirms the effectiveness of the modification following implementation and that the original objectives and safety intent have been achieved.
[bookmark: _Toc93589301][bookmark: _Toc226723370]Safeguards requirements
Regulation 3 of the Nuclear Safeguards (EU Exit) Regulations 2019 (NSR19)  [4] makes specific requirements of operators regarding the timeliness of submitting Basic Technical Characteristics (BTC) documents to ONR following plant modification. Such BTCs contain safeguards relevant aspects of facility design and their timely submission is the basis for early safeguards engagement with ONR and, if necessary, the IAEA. Inspectors should contact ONR Safeguards to ensure that the requirements for BTCs in NSR19 have been complied with in the event of a plant modification.


[bookmark: _Toc93589305][bookmark: _Toc226723371]Appendix 1 – Guidance to inspectors on modification classification
1. The list below highlights elements that may feature in the licensee’s modification classification arrangements. Inspectors should confirm the hierarchy is proportionate to the proposal’s safety significance.
Category 1/A
Category 1/A modifications may significantly affect radiological hazard or release (and hence risk), or change the design/licensing basis. They may revise design basis accidents, alter the technical means of meeting safety goals or safety functions, or change operating rules. They require thorough analysis, usually prior ONR approval, and may require amendment of the operating/design basis.
A nuclear safety proposal which, if poorly conceived or executed, could substantially increase radiological risk, or would significantly alter the safety principles and arguments.
Potential for significant off-site hazard (e.g. > 5 mSv).
Significant changes to high category safety functions and systems and operating conditions and limits that protect against off-site hazards.
Category 2/B
Category 2/B modifications include changes to safety-related items/systems and to operating approaches/procedures, and will usually require an update to the safety case or other licensing documents. They have a lesser influence on safety and do not materially change the licensing basis; conclusions in the licensing documents should remain unchanged. During design, potential adverse effects (e.g. degradation of safety features, impact on safety functions, or significant exposure during implementation) should be assessed. ONR should be informed in accordance with established procedures.
A nuclear safety proposal which, if poorly conceived or executed, could cause a significant (but less serious) increase in radiological hazard or release, without significant change to the safety principles underpinning the safety arguments.
Significant on-site hazard, or in-building hazard; with low off-site hazard.
Changes to safety systems and operating limits and conditions that protect against significant on-site hazards.

Category 3/C
Modifications in Category 3/C are minor modifications that can be characterised in one of the following ways:
The modification has minor or no consequences for safety;
The items to be modified are classified as items not important to safety and are not mentioned in the licensing documents; and
The modification, even if ill-conceived or implemented incorrectly, could not lead to a significant increase in risk or create a significant hazard.
Modifications in this category should not normally require consideration by ONR.
Minor in-building hazard; very low off-site hazard.
Category 4/D
A proposal which, even if inadequately conceived or executed, could not affect nuclear safety or lead to a radiological hazard.
Radiological hazard confined to local work area; negligible off-site hazard.
Safety classification determines the potential hazard arising from a modification and, therefore, the level of control and safety justification required. Inspectors should check that classification is based on unmitigated consequence (i.e. assuming no safety systems or other interventions). Inadequate internal challenge and advice has been a contributory factor in major accidents.
Some arrangements may allow limited credit for mitigation on existing facilities with proven safety systems, provided those systems are clearly unaffected by the modification and its implementation. Inspectors should verify that credited systems are validly substantiated, demonstrably effective, and robust to the relevant fault, achieving their safety function without reliance on additional actions or interventions.
Lower-hazard sites may apply different classification criteria, reflecting the absence of highest-category hazards. Inspectors should still expect proportionate control through the licensee’s internal challenge processes and nuclear safety committee, to ensure suitable scrutiny without routine submission to ONR.
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