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Disclaimer: For this market survey, sizing assumptions are indicative and described to set up a
clear context to the feedback sought from the market. The information provided in this note is
not binding and may change during the preparation of the competitive procurement procedure.

1.

Executive summary

This market survey is initiated jointly by the ITER International Organization and the European
Domestic Agency for ITER (Fusion For Energy - F4E). It is published on both FAE Industry Portal
and 10 website and organizations can answer to the survey via the following hyperlink:
https://ec.europa.eu/eusurvey/runner/HCF V2

This market survey is open to organizations established in the territory of one of the ITER
Parties. It is published to collect information that will be used to develop the procurement
strategy for future Calls for Tender for the design and construction of the ITER Hot Cell Facility
(HCF construction).

The Survey targets 4 objectives:

Objective#tl: request feedback from industry about two possible scenarios for contracting HCF
construction; Scenario#1 with one single contract for the whole HCF scope, or scenario#2 with
two contracts (see section 3).

Objective#2: Inform industry of the forthcoming competition phase following the principles of
a competitive dialogue (described in section 3) planned to take place in early design phase, i.e.
conceptual design. The competition will help select the main contractor(s) for the
implementation of the HCF construction project.

Objective#t3: Inform industry of the main evolutions compared to past scenarios that ITER
project has communicated publicly. Here-after the main indicative elements of the present
plan:
1) Limit contracting architecture to 1 or 2 contracts only instead of multiple
contracts

2) Define a Target cost for Design and Construction. Clear cost and schedule
objectives will be defined during the competition.

3) One Client for the whole HCF scope, instead of two.
4) Greater autonomy and responsibilities to contractors:

o Major role of the contractors towards nuclear safety: the
contractor will actively deliver the justification to the safety
demonstration.

o Greater flexibility allowed to the contractor to define the general
arrangement, design principles and the staging of the facility in
compliance with the requirements

5) Working assumptions:
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o Functional Requirements + Radiological inventories + High Level
Safety requirements'applicable to the facility are fixed.
o External Interfaces are clearly defined, limited and fixed.

Objective#4: Confirm industry’ interest and capacity for the HCF construction project
considering the context reminded here-in.

2. Scope to be procured.

Fusion For Energy (F4E) and ITER Organization (IO) are jointly launching a Market Survey in
preparation of Call(s) for Tenders related to the Hot Cell Facility (HCF).

The HCF is a facility that will provide to the ITER project the capacity of Nuclear Maintenance

& Radwaste management. The facility is including the buildings (civil works) with corresponding
buildings and process services and process systems hosted inside.

The HCF is expected to be operational in the late 2030’s.
The current document provides some background information to facilitate industry response.
To this extent, the scope of HCF is simplified here-in and broken down in 4 main disciplines:
(1) Processes including Remote Handling and Radwaste processing —solid and liquid,
(2) Buildings Civil Works,
(3) Mechanical Systems (liners, doors, handling equipment, cranes, ..) ,

(4) Buildings Services (Electrical distribution, Nuclear Heating Ventilation Air Conditioning,
etc).

The current document introduces the HCF Project and describes:

- The context and the input data that will be provided to the contractors during the
procurement phase:
e firm requirements
e a pre-conceptual solution?

The detailed scope foreseen to be assigned is summarized here-after:

- Activities

' note: the safety requirements provided to the bidders at the start will be in the format of a
unique, consolidated, and consistent list of safety requirements clarifying the quantified
performances expected from the facility. These safety requirements will then be propagated by
the future contractor(s) to the sub-systems constituting the facility.

22 This pre-conceptual solution is at very preliminary stage of maturity and is provided only for
information, highlighting the required autonomy of the potential contractor(s) to develop a
design solution for the HCF.
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Design activities from conceptual design to manufacturing design,
construction design, execution design

Integration activities

Manufacturing of supplies

Installation of supplies

Construction

Systems commissioning

Integrated commissioning in coordination with the nuclear operator

- Configuration

Hot Cell Facility serving Deuterium-Tritium first phases, i.e. The building with
corresponding services and systems hosted inside.
Plant Layout Integration

- Processes/Systems

Hot Cell remote handling
Radwaste solid and liquid process

- Buildings

Building Civil Works, Mechanical Systems highly interfacing with the buildings
(Liner, Doors, Cranes, docking stations, rails for trolleys, lifts), Buildings Services
(HVAC i.e. nuclear ventilation and cooling, Air Detritiation system distribution,
Electrical Power distribution i.e. high voltage and low voltage, Liquid & Gas
distribution including drainage, Fire detection, Fire suppression, Chilled Water,
Radiological and Environmental Monitoring System, Instrumentation and Control
of all services).

- Licensing and nuclear safety duties?

The safety requirements provided to the bidders at the start will be in the format
of a unique, consolidated and consistent list of safety requirements clarifying the
quantified performances expected from the facility. These safety requirements will
then be propagated by the future contractor(s) to the sub-systems constituting the
facility.

The safety analysis are performed by contractor. Validation is ensured by the
nuclear operator. The nuclear operator role is not delegated.

The constitution of technical files for supporting the licensing process.

3. Envisaged contractual schemes.

Competitive dialogue is planned with industry, aiming at selecting the best conceptual design
compliant with the objective to design and build towards a target cost, as per section 4. During
this tendering phase, tenders will be asked to provide / develop a simplified conceptual design.

Two scenarios of contractual scheme that F4E and 10 wish to submit to the assessment of the

industry:

3 Although the Contractor may have a significant role regarding Nuclear Safety demonstration
duties, a close collaboration with the Nuclear Operator will be required.
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e Scenario#l: 1 contract for the whole scope described in section 2. The contractor
is committed to deliver a complete Engineering Procurement and Construction
(EPC) of HCF ready to start operations, in compliance with the target cost and by a
fixed date. The single contractor or consortium will perform design and integration
of all trades, supply and construction of the facility.

Through this market survey, 10 and F4E are aiming to understand if the market can
offer to deliver the scenario#1, assuming the relative risks in a proportionate way.

In case of agreement on Scenario #1, can this be assumed by a single contractor (single
company or join venture) or if this is perceived as being only achievable by a
consortium?* of companies.

e Scenario#2: 2 contracts
=  Contract A to deliver:

e Most of the design and integration of all trades included in the
HCF, i.e. Design and integration of the 4 main disciplines:
Processes, Buildings Civil Works, Mechanical Systems, and
Buildings services.

e From manufacturing, supply and installation perspective, the
scope is limited to the Processes only, i.e. Remote Handling and
Radwaste processing.

e Works coordination and supervision of all trades, included the
scope of Contract B.

=  Contract B to deliver:

e Most of supply and construction for Buildings Civil Works,
Mechanical systems and Buildings services.

e The manufacturing design of the buildings services, due to the
intricate link between design of buildings services and supply.

Contract A and Contract B are contractually linked and compelled to collaborate
thanks to a tripartite agreement with the Client.

Contract A and contract B are constrained by target costs defined for design phases
and for construction phase.

Contractor(s) involved in Contract A can bid for Contract B.

410 and F4E will in any case require a strong accountability on all the scope subject to the future
tender not only from the consortium lead but also from all members, although some might act on
a minority of the scope. |0 and F4E will strengthen obligations from all members to ensure a fully
liable consortium.
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Based on the scope described here-in, the purpose of the Market Survey is to collect from
companies detailed feedback on the 2 scenarios for contractual schemes described here-after.
After collecting the industry assessment, the final scheme will be defined, and a procurement
process will be launched accordingly.

In both scenarios contract(s) will be placed after a competitive dialogue, aiming at selecting the
best conceptual design compliant with the objective to design and build towards a target cost.
3.1. Purpose of the competitive dialogue

The competitive dialogue is a procurement tendering procedure whereby 10 and F4E will create
the opportunity to interact with tenderers until a conceptual design solution and the project
proposal (including the financial proposal) that meet the expectations are satisfactorily selected.

Together with the selected tenderer at the end of the negotiations, 10 and FAE will engage for
scenario#l, scenario#2 described here-after, or any other appropriate scenario.

The competitive dialogue appears to be an appropriate format due to the complexity of the HCF
project. It shall be considered that the bidders will be provided only with:
i functional and safety requirements applicable to the HCF
note: the safety requirements will be in the format of a unique, consolidated and
consistent list of safety requirements clarifying the quantified performances expected
from the facility. These safety requirements will then be propagated by the future
contractor(s) to the sub-systems constituting the facility.
ii. functional and physical interfaces
iii. Target cost(s)
iv. Target delivery date(s) with intermediate milestones
V. One pre-conceptual solution for information only

10 and F4E would be using these dialogues with potential contractors to
- help them understand the HCF requirements,
- work collaboratively to clarify or develop acceptable assumptions for the unknowns,
- benefit from industry experience to define new possible alternative solutions to reach the
expected performance required to HCF and within the target cost and lead-time.

This approach is necessary to align understandings and limit or avoid change to the requirements
after start of the contract(s) implementation.

The competitive dialogue is expected to ensure to start the project with a solution being fit for
purpose. It will help fix the target cost (broken down by design phases and construction phases)
and delivery schedule. 10 and F4E foresee some form of compensation for the tenderers selected
to provide / develop a simplified conceptual design, to cover at least in part the costs incurred
during the competitive interaction: in this respect industry can suggest in their answer to this
survey which form of compensation would be considered appropriate.

3.2. Description of the two scenarios proposed for HCF contractual scheme:

Note: The charts used to illustrate the 2 scenarios are reflecting roughly the proportion in cost of
the different disciplines and also the different phases of the project.
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(1) Scenario#tl: One contract committing to deliver complete facility to 10 and F4E
ready to start operations of the facility.

[ | FN+maND. T
. PRE FIN + CONS D. ’ EXE | ’ =» Works including supply ’ ‘ COM

|

1 ) Integration
1 Works supervision, coordination, planning

Contract A = 1 Designer for all trades of the Hot Cell facility + Supply and installation for processes + Construction for
Buildings, Mechanical Systems and Buildings services + transverse duties.

The principle of the Scenario#1 would be that the (single) Contract A is entrusted to engineer,
procure and construct the required works —all trades/disciplines considered - and then, once ready
for operations, to hand over the facility to the client who will operate it. The Contract A will have
to prove the reliability and performance of the plant and equipment supplied, built and installed.
Time for Completion of the works includes not simply completing the works so that the client can
take them over, but also achieving the passing of the Tests and commissioning.

The Contract A will have full autonomy on the supply chain organization to deliver all scope covered
by HCF (limited to the section described in section 2).

By engaging into this Scenario#1, 10 and FAE would require appropriate certainty that the project
is completed:

- Within the agreed target cost;
- Within the agreed time scale programme;

- To the required performance quality, that has been tested, commissioned, performance-
tested and is ready for start-up.

The contractor will have responsibility to control each of these elements of completion risk.

Regarding the design, the contractor will accept the responsibility of the client’s requirements and
would have had opportunity during the conceptual design (or simplified conceptual, depending on
maturity, delivered during competitive dialogue phase) to verify their validity, feasibility and
completeness. This said, due to the long period of design required to finalize the detailed design
and the complexity of the HCF, it is expected that each design phase gate allows to confirm the
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viability of the project and the ceiling cost of project. Each phase gate preceding the Final Design
constitutes a possible contract termination point if the design and cost objectives are not achieved.

After the last detailed design phase, i.e. final design (FIN D. in the above figure) for the Processes,
Buildings services and Mechanical systems in the figure here-above, and Construction Design
(CONS D. in the above figure) for the Civil Works, the contract A will take full responsibility on a
target cost for the supply and construction of the plant.

It is not yet defined which contract type will be selected for scenario#1, although the philosophy
is explained above..

(2) Scenario#2: Two main contracts. The main purpose of the Scenario#2 is one hand
to offer the opportunity to cost estimate the construction based on a detailed
design produced by the contract A, on the other hand to have the opportunity of
a competition for a significant part of the construction scope.

FIN + MAN D. | . | \

FIN + CONS D. =» Works inciuding supply ‘ ‘ COM |

Contract A

.F.--
Contract B

Integration

Works supervision, coordination, planning . 1

s ey e LB e e A e P e et
P Contract A = 1 Designer for all trades of the Hot Cell facility + qualification for Buildings services + Supply and
installation for processes + transverse duties.

P Contract B = Manufacturing design for Buildings services + Construction for Buildings, Mechanical Systems and
Buildings services.

> Contract A & Contract B have 2 separate contracts with a single client (10 or F4E), with a tripartite collaboration
agreement signed with each other and the client.

The Contract A is committing to deliver most of the Design for all trades but also the supply and
installation of the processes, whereas a second Contract B will be implemented to deliver the
construction of the Civil Works, Mechanical systems and Buildings services, with a design
engagement on manufacturing design of Buildings services.

Contract A keeps the responsibility of the transverse duties for all trades (Design integration, Works
supervision, coordination and planning of the scope delivered by Contract B) and would also deliver
the qualification activities as they are due to start during the Final Design (summarized FIN D. in
the scheme here-after).

After the last detailed design phase for the processes, i.e. Final design, the Contract A will then take
full responsibility on a ceiling cost for the supply and construction of its scope.
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It shall be noted that the Contract B will start at later stage, with obligation to collaborate with
Contract A to confirm that Contract B accepts the design and accompanying documentation
produced by the Contract A on Buildings, Mechanical Systems, Buildings services and interfaces
with Processes. In other words, the Contract B will have the obligation to accept the results of the
final design (FIN D. in the above figure) and would be given sufficient time during the procurement
process to scrutinize the design produced by Contract A and validate its validity, feasibility and
completeness. The Contract B will then take full responsibility on a ceiling cost for the supply and
construction of its scope.

In addition, Contract A, and Contract B are contractually linked and compelled to collaborate
thanks to a tripartite agreement with the client.

Considering that Contract A will have the duty of design integration on top of being the main
designer of the facility, the good collaboration between Contract B and Contract A will be a key
factor of success. There will be no possibility for claims on the final design (FIN D.) once the
Contract B enters into force.

For the execution design, both contracts are fully responsible for their execution design. Any
contract producing execution design will be fully in charge of its validation.

By engaging into this scenario#2, 10 and F4E would require:

e From Contract A:

- appropriate confidence that the project is designed to cost, all trades considered.

- Appropriate confidence on the overall target cost (which will later become a ceiling
cost), target programme and required performance quality for the delivery of the
Processes.

- Committment to deliver design for the Civil works, Mechanical system and
Buildings services that fulfils the target cost imposed by the client.

- Committment to a good collaboration with contract B to deliver an integrated
design and construction.

- Contract A will have the coordination of all trades including those under contract
B responsibility. Therefore, 10 and FAE will request a commitment to deliver all
trades to the required performance quality, that has been tested, commissioned,
performance-tested and is ready for start-up.

- Contract A is responsible for the facility overall performance.

e From Contract B:

- Delivery of the Works within the agreed target cost (which will later become a
ceiling cost), within the agreed time scale programme, and to the required
performance quality, that has been tested, commissioned, performance-tested
and is ready for start-up.

- Committment for a good collaboration with contract A which will be in charge of
the global coordination of all trades.

It is not yet defined which contract type will be selected for scenario#2, although the philosophy
is explained above.
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4. HCF project context and description

4.1. ITER

The ITER project aims at building a tokamak fusion device, significantly larger than the current
worldwide fusion devices, with the goal of demonstrating the scientific and technical feasibility
of fusion energy. It is a joint project between the European Union, China, India, Japan, South
Korea, the Russian Federation and the United States of America. The ITER Members contribute
to the ITER Project with contributions in cash to the budget of the ITER International
Organisation (ITER 10) and with contribution in kind (buildings and/or equipment) through legal
entities of each participating countries called “Domestic Agencies”. Fusion for Energy (F4E) is
the European Union domestic agency. ITER is currently under construction at Cadarache site,
in the south of France.

The ITER 10 is the nuclear operator, complying with the relevant French Laws and regulations,
authorization, codes and standards applicable to Basic Nuclear Installation (INB).

4.2. ITER organization & FAE organization to deliver the HCF

A joint Project Team constituted of 10 and F4E resources will act on behalf of the One Client
(either 10 or F4E, depending on the final arrangements between the two contracting
authorities) and will represent the Client towards the contractor(s). Any administrative
arrangement between 10 and F4E will be dealt with outside the relationship with the
contractor(s).

The One Client Project Leader will be empowered to take most of the decisions for the daily
implementation of the Design and Construction Works. All changes approval will be under the
responsibility of the Project Leader. The Project Leader will be empowered to make decisions
related to safety duties if risks of disruption to the contract(s) arise.

4.3. Technical description of the Hot Cell Facility functions

The HCF is a service in support of the fusion operations. It provides a secure environment for
the processing, repair or refurbishment, testing, and disposal of the ITER components that have
become activated by neutron exposure and exposed to Tritium contamination.

The HCF is a nuclear facility and shall address two main safety functions:
(1) Limitation of external exposure to ionizing radiation,
(2) Confinement of radioactive substances, i.e. dust and tritium contamination.

As indicative values, the expected contact dose rate for each plasma campaign planned across
Deuterium-Tritium plasmas phases, focusing on plasma facing components, will be in the order
of magnitude of 1Sv/h.

In addition, the particularity of the HCF lays in size and weight of the components to be

processed. Here-below some samples of the size of components to be handled:
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Equatorial Port Plug 50t (L 3.2m x!1.9m xH 2.4m)
Upper Port Plug 25t (L5.5m x ! 1.5mx H 1.3m)
Blanket Shield Block 3t

Blanket First Wall Panel 0.6 to 0.8t

Divertor 8t
Cassette body 4,6t
Dome 0.8t
Cryopumps 8t
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4.4. lllustration of Hot Cell Facility clients, main functions and services

Here-after a summary of the HCF clients, main functions and services:

SIMPLIFIED HOT CELL FACITIY DESCRIPTION

HOT CELL COMPLEX BUILDINGS

TOKAMAK Clients

Vacuum Vessel

Fueling & wall
conditioning syst

Remate Handiing

Cryostat & VPSS
Cooling Water syst
Vacuum pumplng syst
TEH B €D syst

ECH B CD wyst

NB heating, CO syst &
diagnostic NG

Lower hybrid hesting &
D syt

Diagnastics

oM

In Vessel viewing syst

Iter remote mainf
system (IRMS)

Provide ex-vessel
equipment to be
mai d

HOT CELL MAIN FUNCTIONS

tests and stores

Maintains,

RECEPTION AND CLEANING AREA

Transfer area / docking

REFURBISHMENT AREA

Refurbishment workstations,

> i
Repair, Maintenance.

> 'y

Receive maintail
components
Produce of e
Radwaste

RADWASTE Disposers

WDS, ANDRA, CIGEO,
CENTRACO, others.

Store or dispose
radwaste

Buffer storage
Liquid radwaste
Solid radwaste TFA Cutting

solid Type A

Characterization
- Cementation
- Prepackaging

Radwaste processing:

Loading and export

Tritiated waste storage

v BUFFER STORAGE
Cleaning wotktabons » | PORT PLUG TESTING »| | Port plug buffer storage
VV COMPONENTS TESTING > | W buffer storage Import / Export components I
RH TEST, MAINTAIN, STORE
Entry/Exist personnel I
Radwaste processing and storage
RADWASTE MANAGEMENT

-Back-up control room
-Nuclear laboratories

Support to Tokamak |

HOT CELL COMPLEX SUPPORT SERVICES
MECHANICAL SYST
Transfers by cranes

Provides doors

Transfers by trolleys

DYNAMIC CONFINEMENT

Ventilation system

Detritiation syst

Liquid & Gas

Electrical systems

Fire Detect, Alarm, Protect

Steady State power supply

Coil power supply and distribution

Central interlock syst

Instrumentation & Cantrol
Site infrastructures

Central safety system Cable trays
CODAC
Radiological & Environment monitoring,

Access control & security syst

Figure#1 — Summary of the HCF clients, functions and services

5. Overview of the Scope of the future Call for Tender for HCF

5.1. Main features of the Hot Cell facility in its current pre-conceptual design

Here-after the overview and main features of the Hot Cell facility in its current pre-conceptual

design:
[ ]
[ ]

Figure#2: Site Layout with location of the Hot Cell Facility Worksite area,
Figure#3: Main features of the building assumed so far,
Figure#t4: Surfaces vs functions table assumed so far.
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Hot Cell worksite &
access#1
Fence separating the HCF
worksite from most of the
areas in operation
i i B s

f.
£
¥

T 'Conversion Buildings ¢ ; ) ) e
- - ; Hot Cell worksite
access#2

'

. Future Hot Cell Facility
T i y location

Figure#2: Site Layout with location of the Hot Cell Facility Worksite area®.

Assumptions for the Hot Cell Building

= Building = reinforced concrete structures

= =50,000 m® of concrete

= 15,000 tons of reinforcements

=  Footprint : =67.1 x 74.5 m* and = 29 m height

= 5levels (B2,B1,L1,L2 and L3) with an average of 6 meters of level height

= Thick walls and thick slabs with an average of 0.8 m (=0.6m to 1.30m)

= Building supported by Rock soil, excavation and all karst freatment done

Figure#3: Hot Cell Facility Pre-Concept — Main features of the Building, [indicative]

5 The Hot Cell Worksite will take place aside a nuclear plant, which will be partially in operation.

The North area will allow for sufficient laydown areas for Hot Cell Works.

There will be co-activity to deal with, also with the buildings still with construction on-going in parallel.

A fence will separate the worksite from most of the operational plan. Separate accesses to the worksite will
be granted.
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2023 pre-concept |

LEVEL MAIN FUNCTION SUBFUNCTION DETAIL = Net surface m2
1 - To Maintain Components 1-1 To Maintain In Vessel Components (IVC) 1-1-1 To transfer In Vessel Components
1 - To Maintain Components 1-1 To Maintain In Vessel Components (IVC) 1-1-2 To clean / Decontaminate IVC
L1/12 1 - To Maintain Components 1-1 To Maintain In Vessel Components (IVC) 1-1-3-1 To Refurbish In Vessel Components 2,900
1 - To Maintain Components 1-1 To Maintain In Vessel Components (IVC) 1-1-3-2 To support Refurbish In Vessel Components
1 - To Maintain Components 1-1 To Maintain In Vessel Components (IVC) 1-1-4 To buffer store IVC and tooling
B1 1 - To Maintain Components 1-1 To Maintain In Vessel Components (IVC) 1-1-5 To Test IVC (PPTF) 450
" 1 - To Maintain Components 1-2 To Maintain ITER Remote Handling Systems 1-2-1 To transfer IRMS 600
1 - To Maintain Components 1-2 To Maintain ITER Remote Handling Systems 1-2-2 To Decontaminate IRMS
B2/B1 1 - To Maintain Components 1-3 To Maintain and buffer store Ex-Vessel Equipment |1-3-1 TBM Ancillary Equip. Unit and Pipe Forest 800
2 To Treat and store Radwaste |2-1 To Treat and store Liquid Radwaste 2-1-1 process
B2/B1 1,200
2 To Treat and store Radwaste |2-1 To Treat and store Liquid Radwaste 2-1-2 support
B2/B1 2 To Treat and store Radwaste |2-3 To Treat Type A Radwaste 200
2 To Treat and store Radwaste [2-5 To Treat Large size Type A Radwaste
B2/B1 2 To Treat and store Radwaste |2-8 To Store Purely Tritiated Radwaste 150
u 3 Import / export 3-1 Import / Expo.rl of components 1,000
3 Import / export 3-2 Entrance / Exit personnel
B2 4 Support to Tokamak 4-2 Nuclear Laboratories 200
SUB-TOTAL PROCESSES 8,000 m2
12/13 A Supporting systems A-1 Detrititation System 1,000
L2/13and all  |ASupporting systems A-2 HVAC 3,000
12/13and all  |A Supporting systems A-3 Electrical and I&C 1,200
all A Supporting systems A-5 Personal corridors - network routing 4,800
all A Supporting systems A-6 Staircase and vertical shafts 2,000
SUB-TOTAL SERVICES 12,000 m2
TOTAL SURFACE 20,000 m2

Figure#4: Hot Cell Facility Pre-Concept - net surfaces vs functions [indicative]

5.2. The project phases subject to the Market Survey

The span of scope covered by the market survey is the entire steps from Conceptual design to
commissioning.

Project phases & transverse duties

Competitive Dialogue

Design Phases Construction
o Conceptual (s 5 . - Ci ion Design vy
Project Phases an Preliminary Design Final Design Manufacturing Design Design => Works Commissioning
Integration
Transversal duties Works supervision, coordination, planning

Figure#5: Project Phases and transverse duties covered by the Contracts

Please answer to the FAE Market Survey by clicking on this link:
https://ec.europa.eu/eusurvey/runner/HCF_V2
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Designs steps and expectations

Here-after a summary description of each design phase and integration duties:
(1) Simplified Conceptual Design
Main objectives:

e To produce the documents for the considered subsystems’ scope and maturity
relevant to achieve the Functional Baseline for this scope.

e To consolidate design inputs, giving evidence that they are fully identified in:

= Systems Requirements Documents (SRDs),

®  Functional and physical external Interfaces versus Hot Cell boundaries,

e Tooutline at least one design solution, aiming at limiting the cost investment:

= New proposal for the General Arrangement of the Hot Cell,

= Description of the proposed concept solution for the processes,

= Justification of the proposed concept solutions,

= Design Compliance Matrix of the proposed concept, versus requirements
(in particular functional, safety, operability), constraints, and interfaces,

= Schedule and cost estimate of the design solution,

e To establish a risk, opportunity and issue Log with an associated actions plan to
address them.

(2) Preliminary Design
Main objectives:

e At the beginning of the Preliminary Design phase, to select a design option if
alternative solutions were defined during Conceptual Design,

e Toincrease the maturity level of the Conceptual Design, refining the solution, the
cost and schedule aspect, aiming to keep the investment cost as low as
reasonably possible, versus operability and operational cost. Evidence is given in:

o An update and completion of the Design Description (DD) with detailed
set of schematics and component definition,

o Anupdate and completion of the System Load Specification,

o An update of the definition justification documents, referring to a first
consistent set of justification notes demonstrating that the technical
objectives of the systems requirements will be met (analyses, return of
experience, tests, simulations) and that manufacturability, transfer,
assembly, qualification/start-up and operability of the system have been
addressed.

e General architecture (Functional, Physical) is consolidated, and the main (or
critical) components described adequately:

o To allocate system requirements to the participating subsystems in order
to comply with the general architecture of the system.

o To complete Interface specifications (assumptions, ranges, actual data)
once the level of detail of the design allows the production of Interfaces
Sheets (IS) and relevant CMMs and room book. All the Interface sheets
should be agreed and defined either by a fixed value or by allocation of
ranges,

o Functional Specifications and outline drawings are available.
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Refined cost estimate, schedule, risk and opportunity register, versus the
maturity of the Preliminary design,

(3) Final Design
Main objectives:

To produce the documents for the considered subsystems’ scope and maturity
relevant for the Final Design phase to achieve the Production Baseline for this
scope.
To refine the design to a level where the final definition of the product is
sufficiently complete (final calculations) to allow starting the manufacturing design
& preparation phase (subsystem/component specifications are detailed enough to
be “understandable” by the manufacturer) — in particular the Engineering- Bill of
Material (BOM) and a preliminary Manufacturing-BOM are available.
To freeze interfaces with civil works allowing to decouple the design for civil Works
construction.
To update and complete all Interface Sheets according to refined design definition,
To build a complete set of justifications demonstrating that:
o Component specifications and design are justified (supporting analyses,
return of experience, tests and explanations)
o The specification of the qualification process is fixed (test objectives,
logical sequencing, expected results, etc.)
o The manufacturability, transfer, assembly and qualification/start-up of the
system are defined and agreed with the stakeholders.
To update and complete all Interface Sheets according to refined design definition,
Refined cost estimate, schedule, risk and opportunity register, versus the
maturity of the Final design,

(4) Manufacturing Design (Processes, Buildings services, Mechanical systems)
Main objectives for electromechanical components: detailed drawings according to
manufacturer documentation, installation methods and procedures and the materials
approval request including all necessary certificates.

(5) Construction Design (Civil Works dedicated phase)

Main objectives:

final sizing and loads of the elements considering manufacturing information of
equipment and final information from other systems (final calculations, detailed
drawings,...)

Based on the sizing done in Final Design and final interfaces with equipment as
supports, fastening systems (embedded plates or anchoring) and openings are
finalized and frozen.

Design is justified (calculations, supporting analyses),

Legal inspection has reviewed favourably all drawings and calculation report.

The approval of the Construction Design will give authorization to the Contractor to
start the construction and manufacturing activities of the civil Works, based on the
execution design (see (6) here-after).

(6) Execution Design (Civil Works & Buildings services)
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(7)

Main objectives: workshop detailed drawings considering the final calculations and
information of the Construction Design and the final design, the construction methods and
procedures, and the materials approval request including all necessary certificates.

Any contract producing execution design will be fully in charge of its validation.

Integration
Main objectives: to steer and coordinate the requirements imposed upon a set of

interfacing systems. The integration task aims at demonstrating coherence of the overall
set of systems developed in a concurrent manner. It looks for satisfying the overall facility
requirements and that the design of each system can proceed with a controlled level of
risk.
Cost aspect shall be embedded into the design, in the same way than nuclear safety, for
which the requirements will be refined from high level safety requirement at start of the
concept to detailed safety requirements that will be refined during preliminary and Final
design.
More practically, the tasks concerned are:
e Design Control,
e Nuclear safety analyses and support to nuclear licensing,
e Requirements management,
e functional and physical interfaces management,
3D-4D (planning)-5D(cost) Configuration model management,
e Configuration and change control,
e Design control, following up concurrent engineering across the various trades to
be designed,
e Integration (including accessibility, inspection and maintenance of the
components)

Notes across all design phases and duties:

(1)
(2)

3)

(5)

it is expected that the contractor will support actively the nuclear operator for the safety
demonstration of the Hot Cell overall facility towards the regulator.

The safety requirements provided to the bidders at the start will be in the format of a
unique, consolidated and consistent list of safety requirements clarifying the high level
safety requirements. These safety requirements will then be propagated and refined by
the future contractor(s) to the sub-systems constituting the facility, all along the design
development phase, ensuring a full traceability of the propagation up to the integrated
commissioning.

The nuclear safety analysis are performed by contractor, in line with the design maturity
of each design phase.

Any deviation requested by the contractor/consortium to the high-level safety
requirements will be formalized and submitted to the client for approval. The client
assessment must take place without impact to the contractors’ schedule.

If any dialogue with the safety authority is required to obtain a formal approval, the
contractor/consortium will provide all necessary justification required by the client.
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