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Schedule A
ONR Ref: ONR693

Office for Nuclear Regulation


		Technical Support – Work Order Specification
	Title:  Provision of Technical Support on Sizewell C Site-Specific External Hazards Assessment

	Background to the project
[bookmark: _GoBack]NNB GenCo (NNB) submitted its Nuclear Site Licence (NSL) Application at the end June 2020 to construct and operate two UK-EPRs at the Sizewell C (SZC) site in Suffolk. The activities described within this work order specification are required to support ONR’s decision on whether to grant such a license. 
As part of the licensing process, NNB must demonstrate that the proposed site is suitable to support construction, operation and decommissioning of twin UK-EPR nuclear power station. NNB’s Justification of Site Suitability Report (JSSR) will set out why NNB considers the proposed site to be suitable. 
The Site Data Summary Report (SDSR) supports the JSSR and its purpose is to summarise the site specific external hazards characterisation (in terms of magnitude and associated return period/frequency of each external hazard) and to identify a suitable design basis for each external hazard applicable to the SZC site. The SDSR will be underpinned by a suite of external hazards analysis documents covering meteorological, hydrological, marine, seismic, biological and man-made hazards. The JSSR, SDSR and its supporting references will therefore be key documents in ONR’s External Hazards assessment of NNB’s NSL application.  
A key aspect of NNB’s SZC NSL application is replication of the Hinkley Point C (HPC) design, which is currently under construction. Specifically in relation to External Hazards, NNB’s focus is on demonstrating that the HPC external hazards design bases are suitable for the SZC site-specific hazards. See paragraph 2.3 and 2.4.
External hazards provide an input to other discipline areas, such as Civil Engineering and Probabilistic Safety Analysis (PSA). There is a need to understand how the hazards information is used to derive loads for plant design, the plant response to such hazards in general terms, and how this information will be used to develop the site-specific Pre-Construction Safety Report (PCSR).
Regulatory considerations for the purposes of granting a site licence
Site licensing requires ONR to form a judgment that the SZC site is suitable to support construction and operation of two UK-EPRs. It should be recognised that when ONR makes a judgment to grant a nuclear licence for an organisation to operate a nuclear facility on a site, it is not permissioning the construction activities that will subsequently take place, or the operational activities once construction is complete. Such activities will ultimately be permissioned through an agreed permissioning regime, which will require ONR assessment of the duty holder’s future safety cases. See ONR’s “Licensing Nuclear Installations” for more information on site licensing [1].
The scope of work under this invitation to tender is restricted to providing an overview of the hazards analysis presented in the suite of documents in the context of site suitability and site licensing. That is to say that the site external hazards have been evaluated using modern standards and Relevant Good Practice, and would not prevent, in principle, the safe construction, operation and decommissioning of the reactors. 
Other interfacing work packages
This work will underpin ONR’s assessment of the external hazards aspects of the JSSR, SDSR and its supporting references.  Other interfacing work packages are: 
SZC Platform Height ALARP Analysis ONR assessment – Complete 
Detailed assessment of the Probabilistic Seismic Hazard Analysis and Capable Faulting Study by the ONR Expert Panel, see paragraph 2.5-2.7.  
Detailed assessment of meteorological (including fluvial & pluvial), coastal flooding analyses and results by the ONR Expert Panel, see paragraph 2.5-2.7.   
Engineering and Internal Hazards aspects of ONR’s assessment of the JSSR and SDSR.
Resources available to ONR
These consist of:
External hazards specialist inspectors, one of whom is the Project Officer.
The ONR Expert Panel on Natural Hazards. See paragraph 2.5-2.7. 
ONR specialist inspectors in interfacing disciplines, especially relevant is civil engineering.


	SCOPE OF THE SERVICES REQUIRED
Overview 
The Technical Support Contractor (TSC) will provide an understanding of the hazards from an engineering perspective and their likely nuclear impact, via the following:
A review of the external hazards documentation (see paragraph 2.8) sufficient to advise the specialist external hazards inspectors on the following matters:
Adequacy of the hazard identification, characterisation and screening process, including hazard combinations. 
Adequacy of the selected hazards for detailed analysis and development of design bases and beyond design basis hazard descriptions. Advise ONR on which hazards are likely to pose the most significant nuclear safety threat.
Whether the submitted documents provide an adequate description and definition of the site challenge from external hazards, suitable for both NSL granting and as supporting documents to the future development of a Pre-Construction Safety Report.
Advise on the long-term stability of the external hazards values (site challenge) given the timescales until the first Periodic Safety Review.
Adequacy of the HPC design bases or SZC Design Changes given the SZC site-specific hazards (site challenge), including consideration of margin. See paragraph 2.3 and 2.4.
Advise whether there are any design basis, beyond design basis implications, or combinations of external hazards that are likely to preclude the site as viable. Further, advise if there are any implications that might affect the granting of a NSL or be problematic subsequently for implementing the HPC design on the site.
Advise whether the methods used are consistent with modern standards and recognised Relevant Good Practice and whether sufficient rigour has been applied.
Identify the likely implications of external hazards on other discipline areas, especially civil engineering.
Interface technically with relevant expert panel members and other specialists, as required to confirm that the technical methods used for hazard analysis are sufficient to meet the expectations of Relevant Good Practice.
Identify areas that are likely to lie outside the technical competency of existing resources available to the project, and be able to source such expertise, either internally within your organisation, or under sub-contract. The identification of such issues may not be feasible before award of contract, but the expectation that if such issues are identified, then the successful bidder would be able to source relevant expertise. Additional costs incurred to be advised to the Project Officer and negotiated as a contract extension. ONR is not aware of any such issues at this time.  
Note that the scope of this work does not include detailed assessment of whether the site is suitable for locating and founding safety related nuclear reactor structures.  This is primarily the responsibility of civil engineering inspectors, which will be addressed separately.  However, there may be a need for interfacing with such work streams.
Specific Sizewell C considerations
[bookmark: _Ref43460953]A key aspect of NNB’s SZC NSL application is replication of the Hinkley Point C design. As external hazards are often site-specific this means that NNB needs to adequately justify its SZC approach, depending on the hazard this may be via:
Demonstrating that the SZC site challenge is bounded by the HPC design basis, with adequate margin.
Where the SZC site challenge is not bounded by the HPC design basis, a SZC Design Change is implemented and therefore a specific SZC design basis is defined with adequate margin.
Or, where the SZC site challenge is not bounded by the HPC design basis, adequate justification is provided as to why the use of the HPC design basis is suitable.  
[bookmark: _Ref43460954]In all of the above cases, ONR will need confidence that the SZC site challenge has been derived in line with Relevant Good Practice. This will allow ONR to form a judgment as to the adequacy of the external hazards design bases. 
TSC experience and interface with ONR Expert Panel work

[bookmark: _Ref43460996]The TSC delivering this scope of work will need experience of reviewing and/or authoring external hazards safety cases and an understanding of the potential nuclear safety impact of external hazards on plant, as well as ONR’s regulatory expectations [2 & 3]. Ideally this experience would be related to NSL safety cases. The TSC must have a good understanding of the most common UK external hazards, e.g. meteorological hazards, flooding from various sources, man-made hazards etc., and be familiar with, or be able to source expertise to assess the more esoteric hazards, if needed.
For clarity, ONR’s Expert Panel will be conducting reviews into a number of natural hazards. These reviews will be focused on the scientific derivation of the hazards. The Expert Panel will not comment on the nuclear safety significance of the hazards or plant interaction. The ONR Expert Panel work should complement the TSC’s review, with limited overlap. The reviews conducted by the Expert Panel are likely to include:
Seismic hazards (probabilistic seismic hazard analysis and capable faulting)
Extreme high air temperature, including climate change
External flooding, including climate change 
Extreme high and low sea temperature 
[bookmark: _Ref43460998]ONR will use the TSC deliverables and Expert Panel reviews to inform its NSL External Hazards Assessment and regulatory judgments. 

Documentation and Assumptions

[bookmark: _Ref43461086]The majority of NNB’s nuclear site licencing submissions are planned for submission to ONR in July 2020 (see Table 1). However, some hazards won’t be fully addressed until version 3 of the SDSR, which is currently scheduled for submission in May 2021 along with version 2 of the JSSR. In addition to the planned submissions (33 references, see Table 1), ONR will request further documents, as part of its sampling approach. The TSC’s review will need to consider those references submitted to ONR as well as additional references, of which the number and scope are not yet known. For planning purposes assume:

A total of 50 reports (includes the 33 listed in Table 1, plus further documents for sampling) will be sampled into under this scope of work, allow some flexibility in this assumption, and note that the majority will not require extensive review. 
If the report length is not listed in Table 1, that the report is 100 pages in length. This should be used in estimating the amount of effort and resource required to complete the task. 
That an Independent Peer Review (IPR) report relating to the SDSR will be included in the total number of documents reviewed.  
That any references or supporting information can be provided by NNB within 3 weeks of ONR requesting the documentation.
All documentation is in English.
All documentation has completed NNB governance process when submitted.
Malicious aircraft crash is out of scope for this tender.
That due to the short timescales, this scope of work does not include review of JSSR v.2 and SDSR v.3. 
[bookmark: _Ref437521862]Specific tasks for the project
Task 1 – Familiarisation and Gap Analysis of all external hazards
Conduct a high-level review of the Sizewell C hazards analysis and IPR documents (initial list provided in Table 1) and identify areas where the approach adopted differs from the expectations in the External Hazards Technical Assessment Guide (TAG 13) [2] and the Safety Assessment Principles [3] and/or other Relevant Good Practice. 
Task 1 assessment summary:
Technical assessment of the Sizewell C hazards analysis and IPR documents (initial list provided in Table 1). Assume:
One project kick off meeting with ONR Project Officer. Given the current COVID-19 situation, assume that the meeting will be held remotely*.  
Monthly progress meetings with ONR Project Officer. Assume that the meetings will be held remotely until 2021 and in ONR offices (Bootle) or the TSC’s premises during 2021*. 
Liaise with ONR expert panel members in relation to assessment of the meteorological (including fluvial & pluvial), coastal flooding and tsunami hazards analyses. Liaise with seismic hazard expert panel members and other technical support contractors as required. Assume: 
One ½-day meeting at ONR offices in Bootle with the ONR Climate change, meteorological and coastal flooding Expert Panel*.
One ½-day meeting at ONR offices in Bootle for meeting with the ONR seismic Expert Panel*.
Produce a letter for the ONR Project Officer, providing a set of queries/questions to be put to NNB, if there are shortfalls in the submitted documents.
Produce a Technical Note, see Deliverables (paragraph 2.12). 
Task 2 – Detailed Assessment of selected external hazards  
Conduct a deep dive on a number of hazards (assume 4 samples), where appropriate, liaising with the Expert panel. The hazards/topics selected for a deep dive will be informed by Task 1 and will need to be agreed between the TSC and ONR. However, it is expected that the following hazards will be considered for deep dive sampling:
Extreme high air temperature with climate change 
Extreme sea level with climate change

If further clarification from NNB is required during the detailed assessment, the TSC should produce a letter for the ONR Project Officer, providing a set of queries/questions to be put to NNB. The Task 2 findings should be summarised in the Final Report, see Deliverables (paragraph 2.12). 
Task 3 – Technical Meeting Support
Support the ONR Project Officer to interface with NNB external hazards team, assist in face-to-face meetings with NNB and assess NNB responses to queries/shortfalls raised. Assume:
Two 1-day meetings with NNB at NNB offices in Barnwood*.
Two ½-day meetings with ONR Project Officer (and other specialist inspectors) in ONR offices, Bootle*. Can be part of progress meeting.
Deliverables
[bookmark: _Ref43461153]The following deliverables are defined:
Letter(s) for the ONR Project Officer, providing a set of queries/questions to be put to NNB, in relation to Task 1 and 2.
A Technical Note summarising the findings of Task 1.
A Final Report outlining the scope, methodology and findings of the assessment of documents provided by NNB, and summarising the queries to and responses from NNB. The report should be a summary of the Task 1 and 2 findings and include relevant information relating to Task 3. Note the following:
The Task 1 Technical Note will form a significant part of the Final Report.
The Final Report will be limited to a review of JSSR v.1, SDSR v.2 and the available supporting documentation. Therefore, the Final Report should make any assumptions clear and ONR will check these assumptions remain valid on submission of JSSR v.2 and SDSR v.3.

	OBJECTIVES
The objective of this task is to provide experienced support to ONR’s external hazards assessment, to allow it to deliver its regulatory objectives for SZC site licensing. This will be done through the work described in Section 2.
The TSC shall submit a Final Report to ONR, as set out in Section 2. This report will be used by ONR as supporting information in the preparation of the NSL external hazards assessment report and in forming a judgment on the adequacy of the SZC site for deployment of UK-EPR reactor technology.



	CONSTRAINTS 
Timescales and important dates are provided below, with those relating to the contract start date and deliverables for this scope of work in blue.
End June 2020 – Sizewell C NSL Application, including submission of JSSR v.1 and SDSR v.2 to ONR. The intention is that the SDSR v.2 will include all of the external hazards information, with the exception of seismic hazards, space weather and ground water. Note that SDSR v.1 was only shared with ONR as a draft and was very high level.
July 2020 – Submission of NNB’s planned deliverables to ONR (Table 1).
September/October 2020 – ONR External Hazards TSC contract start
End January 2021 – ONR External Hazards TSC Task 1 Technical Note complete
End April 2021 – ONR External Hazards TSC Draft Final Report complete
May 2021 (approx.) – Submission of JSSR v.2 and SDSR v.3 to ONR:
JSSR v.2 and SDSR v.3 have been delayed until ~May 2021, due to the forecasted seismic hazards deliverable dates from NNB’s technical support contractor.  
SDSR v.3 should include the outstanding external hazards information (this will include, but may not be limited to, space weather, groundwater and seismic hazards). 
Due to the challenging timescales this scope of work does not include review of JSSR v.2 and SDSR v.3. The TSC’s Final Report should make any assumptions clear and ONR will check these assumptions remain valid on submission of JSSR v.2 and SDSR v.3. 
End May 2021 – ONR External Hazards TSC Final Report complete 
End June 2021 – ONR External Hazards Assessment Report 
December 2021 – Sizewell C NSL Grant

In order to inform ONR’s External Hazards Assessment Report and ONR’s licensing decision, the following timescales must be met:
Final Report to be completed by 31 May 2021.
Meetings to be organised on a mutually agreeable basis from start of contract.
Conflicts of Interest
Any conflict of interest should be declared. Where a potential conflict exists, the TSC should describe how this will be managed by completion and submission of the Potential Conflicts of Interest Declaration form attached at Schedule C.

	CONTRACT MANAGEMENT
ONR will require to be kept updated about progress and delivery of the required work via monthly meetings, to include a contract start-up meeting. Further detail, including the frequency of these meetings, is provided in Section 2.   
*Note: Whilst travel restrictions remain as a result of the current Covid-19 pandemic, meetings will be held using video or teleconference facilities.

	TECHNICAL RESPONSE

	Response
The Technical Response should demonstrate a clear understanding of the work required.
Please provide: 
a description of how you will deliver the scope of work (methodology) and the proposed delivery team you will use, clearly signposting to relevant sections within your Capability Prospectus where appropriate/relevant
a description of proposed deliverables and/or outputs
an outline of anticipated engagement (project meetings & management)
a detailed breakdown of the proposed cost and associated effort assumptions per task and per hazard (specifically Task 2)
a project delivery plan showing activities and milestones 
a planned invoice schedule
details of any assumptions or constraints
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Table 1 – List of documents planned to be submitted to ONR end June/start July 2020. Note that for planning purposes, where NNB has not provided an estimated document length it is assumed to be 100 pages (grey highlighted rows), with the exception of the JSSR which is assumed to be 50 pages. 

	Number
	Source
	Title
	Length/
pages 

	1
	JSSR
	Justification of Site Suitability Report (Version 1)
	50

	2
	SDSR
	Site Data Summary Report (Version 2)
	100

	3
	JSSR
	SZC Plot Plan Summary Report
	35

	4
	JSSR
	SZC Grid Connection Design and Contribution to Loss of Off-Site Power (LOOP) Frequency
	30

	5
	JSSR
	SZC Heat Sink Summary Report
	45

	6
	JSSR
	Justification of Extreme Heat (Sea Temperature) Design Basis Value at Sizewell C.
	20

	7
	JSSR
	Justification of Extreme Heat (Air) Temperature Design Basis Value at Sizewell C.
	30

	8
	JSSR
	EPR UK – Sizewell C – Phase 2 Ground Investigation Report
	408

	9
	JSSR
	Jacobs Technical Report:. Interim PSHA.
	134

	10
	JSSR
	UK EPR Sizewell – Detailed Groundwater Level Assessment for Design.
	26

	11
	JSSR
	Preliminary Arguments and Evidence Supporting JSSR Claim 6.
	50

	12
	JSSR
	Sizewell C, Flooding Summary Report, NNB GenCo
	30

	13
	SDSR
	Lifetime safety case strategy for SZC
	28

	14
	SDSR
	Sizewell C Hazard Listing Report, Hyder Consulting (UK) Ltd
	55

	15
	SDSR
	EPR UK – Sizewell C – Phase 2 Ground Investigation Report. Rev. A. EDF DI-TEGG.
	100

	16
	SDSR
	Sizewell Site C: Conceptual Site Model of the Hydrogeological Regime. Atkins, Revision 5, June 2015
	100

	17
	SDSR
	SZC Grid Connection Design and Contribution to Loss of Off-Site Power (LOOP) Frequency. Revision 01, 15/04/20.
	100

	18
	SDSR
	SZC: Radiological Releases from Off-Site Sources. Revision 01
	20

	19
	SDSR
	Sizewell CFS & PSHA Interim PSHA
	100

	20
	SDSR
	SZC Platform Height: ALARP Analysis Decision Paper, Version 3
	40

	21
	SDSR
	Sizewell C Safety Case – Coastal Flood Risk Modelling. Royal HaskoningDHV, Version 1, January 2020
	16

	22
	SDSR
	SZC Flooding Summary Report. Revision 01
	100

	23
	SDSR
	Estimation of extreme high-water levels at SZC, Rev. 1
	40

	24
	SDSR
	Extreme Rainfall at SZC, Revision 2, October 2019
	60

	25
	SDSR
	Sizewell C Safety Case – Fluvial Flood Risk Modelling. Royal HaskoningDHV, Version 1, January 2020 
	25

	26
	SDSR
	Sizewell C Flood Risk Assessment – Main Development Site Fluvial Modelling Update. Royal HaskoningDHV, Revision 3, October 2019
	172

	27
	SDSR
	UK EPR Sizewell – Detailed groundwater level assessment for the design. Revision A
	100

	28
	SDSR
	Sizewell C Groundwater Modelling Report. Atkins, Revision 2, January 2020
	100

	29
	SDSR
	UK EPR Sizewell – Groundwater level preliminary assessment, Rev B.
	30

	30
	SDSR
	EdF R&D,  Extreme air temperatures at Sizewell C
	75

	31
	SDSR
	Advanced heatwave profile for SZC
	25

	32
	SDSR
	Justification of Extreme High (Air) Temperature Design Basis Value at Sizewell C
	100

	33
	SDSR
	Justification of Extreme Heat (Sea Temperature) Design Basis Value at Sizewell C
	100
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