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Technical Specifications
Abstract

This Tender specification is for the supply of support to the ITER Organization in the field of Plasma Operations.
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1 Background and objectives

1.1 The present specification is for the provision of support to the ITER Organization in the field of Plasma Operations.

1.2 General information on the background and objectives of the effects of toroidal field ripple and Test Blanket Modules on energetic particle losses is described as follows.  There are a number of results already published [1-3] of calculations of energetic particle losses including toroidal field ripple and Test Blanket Modules on ITER.  None of these previous results, however, use a detailed realistic description of the ITER first wall and there is concern that a concentrated beam of high energy particles localized on the first wall could lead to power fluxes in excess of the design values of some in-vessel components.  The purpose of this task is to have one or more detailed calculations, using the most recent detailed first wall design, of energetic particle losses including the effects of TF ripple and TBMs to determine if the associated high energy particles can lead to concentrated power fluxes beyond the present design values of the in-vessel components at some particular locations. 
1.3 The Tenderer, awarded and having signed the Contract shall be denominated as the Contractor.

1.4 The duration of the Service Contract will be 12 months from the date of the signature by the last of the contracting parties, with the option of extensions to be agreed and defined by both parties. The ITER Organization explicitly reserves the right to decide whether or not to extend the Contract.
2 Terminology and Acronyms
In the following table denominations and definitions are given of all the actors, entities and documents referred to in this Specification, together with the acronyms used in this document.
	Denomination
	Definition
	Acronym

	ITER Organization 
	For this Contract the ITER Organization
	IO-

	ITER Organization Responsible Officer
	Person appointed by the ITER Organization with responsibility to manage all the technical aspects of this contract
	IO‑RO

	Contractor 
	Firm or group of firms organized in a legal entity to provide the scope of supply. 
	C‑

	Contractor’s Team 
	The Contractor plus all the sub‑contractors/consultants working under its responsibility and coordination for the performance of the contract
	C‑Team

	Contractor Responsible 
	The person appointed (in writing) by the legally authorised representative of the Contractor, empowered to act on behalf of the Contractor for all technical, administrative legal and financial matters relative to the performance of this contract
	C‑R

	ITER Organization Task Responsible Officer 
	Person delegated by the IO‑RO for all technical matters, but limited to one specific task order
	IO‑TRO

	Contractor Task Responsible Officer 
	Equivalent to the IO‑TRO in the Contractors team. 
	C‑TRO


3 Scope of the work

This task is to provide results of orbit following Monte-Carlo calculations of energetic particle losses in the present ITER geometry including the effects of toroidal field (TF) ripple with and without ferritic inserts (FI) optimized to minimize energetic particle losses and the effects of the presence of six helium cooled lithium lead (HCLL) test blanket modules (TBMs) on energetic particle losses.  These calculations must first calculate a 3D map of the magnetic field of the TF ripple with and without FI, with and without TBMs, and with and without the poloidal magnetic field (produced by the CS and PF coils and the plasma) for the conditions listed below.  The fields due to the ELM coils should also be included. The initial choice of how to optimize the FI will be made by the IO. Then, for each condition, the α-particle and NBI particle losses will be provided as a percentage of the input α-particle and NBI power and the resulting additional heat flux to the first wall due to these energetic particle losses will be calculated in MW/m2. The poloidal and toroidal distribution of energetic particle heat flux onto a close approximation of the present first wall design will be provided for each condition.  The accepted number of test particles used in the calculations, N, should be sufficiently high to reduce statistical errors in the heat flux to less than 10% and convergence should be demonstrated repeating at least one condition using N/2 test particles.  The energetic particle losses should be calculated for the following conditions:

1) 15 MA, 5.3 T, Q=10, DT, 500 MW, Scenario 1, TF ripple only

2) 15 MA, 5.3 T, Q=10, DT, 500 MW, Scenario 1, TF ripple + FI

3) 15 MA, 5.3 T, Q=10, DT, 500 MW, Scenario 1, TF ripple + FI + TBMs

4) 9 MA, 5.3 T, Q=5, DT, 350 MW, Scenario 4, TF ripple only

5) 9 MA, 5.3 T, Q=5, DT, 350 MW, Scenario 4, TF ripple + FI

6) 9 MA, 5.3 T, Q=5, DT, 350 MW, Scenario 4, TF ripple + FI + TBMs.

To begin with, the highest expected pedestal and core temperatures should be used to determine the expected worse case conditions for wall loading. Depending on the results, a range of pedestal and core profiles may also need to be simulated.  To assess the effects of the TBM location on the energetic particle losses, the calculations with TBMs should be done assuming the TBMs are recessed 1) 5 cm behind the first wall between ports and again 2) 35 cm behind the first wall.  The radial decay of the magnetic perturbation due to the TBM should also be shown for cases 3 and 6 along a line centered in front of one TBM up to the center of the plasma.   More generally, a 3D numerical map of the TBM perturbation should be provided in a clear format so that the IO can plot the TBM perturbation along any desired direction.
4 Task description
The present task description defines only the framework of the Task – General Task Description. Details of each subtask will be developed through communications between the corresponding Contact Persons.

Depending on the preliminary results and on the current needs for the ITER detailed design, some variation in the specification of detailed calculations may be required during the course of the task. Frequent communications between the IO-TRO and the C-TRO are therefore envisaged to discuss and agree on details of the calculations and priorities. 

The task is divided into a number of subtasks as described in section 5.  Bids may be placed to fulfil all or only some of the subtasks, but it must be clearly stated which subtasks will be performed in the time frame available. 
5 Deliverables and Schedule (proposed or required by ITER) 

In each subtask, the deliverables are reports describing the statement of each problem, input data and approximations used in the studies and the results obtained. Intermediate reports will be delivered at approximately 4 months, 8 months, and 12 months from the date of signature of the contract. The work shall include the following subtasks:

1) Calculate a 3D map of the magnetic field of the TF ripple with and without FI, with and without TBMs, and with and without the poloidal magnetic field (produced by the CS and PF coils and the plasma) for the 6 scenarios listed in Section 3. 
2) Include the realistic 3D geometry of the ITER first wall design provided by the IO into the code that will calculate the energetic particle heat load.

3) Include fields due to ELM coils.

4) Calculate the ( particle heat load on the realistic first wall for the 6 scenarios listed in Section 3 and provide a 3D map of the heat load.

5) Calculate the neutral beam energetic particle heat load on the realistic first wall for the 6 scenarios listed in Section 3 and provide a 3D map of the heat load.  

Further details on deliverables and priorities of the subtasks will be agreed between the PT/DA Responsible Officer and the ITER Organization Task Officer. 

Starting date:
Signing of contract 

Completion date: 
12 months from the date of signature 
Three progress meetings will be organized as required to exchange information and to review the intermediate results of the task.    
6 Responsibilities (including customs and other logistics) 

ITER:
ITER will provide the needed information and access to the adequate ITER files for executing this work when needed following the implementation plan.
Contractor:

The Contractor appoints a responsible person, the Contractor’s Responsible (C‑R), who shall represent the Contractor for all matters related to the implementation of this Contract.

The contractor will provide results according to the scope of the work outlined above and will fulfil the implementation plan and conditions of present contract. 

7 Quality Assurance Program 

Contractor shall provide description of its quality system which will be used for execution of this contract. Activities in relation with safety should fulfil the Quality Order from Aug. 1984 [10], the contractor must show how he will comply with this order (mainly: organization, implementation plan, skill of workers involved in the contract, independent check of activities). Organization based on ISO 9001-2000 can be used to show the contractor will meet the requirement. Additional requirement as from Quality Order Aug. 1984 should be added. If this system is not based on a recognised quality standard (e.g. ISO9001-200) ITER approval of the contractor quality system will be needed prior to execution of the work. The ITER Organization reserves the right to audit the Contractor and its sub‑contractors.
8 Specific Requirements and Conditions

In response to this call for tender the following shall be provided:

· Schedule of deliverables
· Cost breakdown

· Payment schedule

· Profile of key personnel involved in execution of the work activity

· Evidence of compliance with regulation for operation and waste disposal with tritium.

· Quality Program to apply for this contract

· Implementation Plan for execution of the contract to demonstrate how the work will comply with the requirements of this specification. The Implementation Plan shall include list of points which need ITER check and/or approval for continuation of the work

The official language of the ITER project is English. Therefore all input and output documentation relevant for this Contract shall be in English. The Contractor shall ensure that all the professionals in charge of the Contract have an adequate knowledge of English, to allow easy communication and adequate drafting of technical documentation. This requirement also applies to the Contractor’s staff working at the ITER site or participating to meetings with the ITER Organization. 
Documentation developed shall be retained by the contractor for a minimum of 5 years and then may be discarded at the direction of the IO. The use of computer software to perform a safety basis task activity such as analysis and/or modelling, etc shall be reviewed and approved by the IO prior to its use, it should fulfil IO document on calculation code for safety analysis.
The work shall require the presence of the Contractor’s personnel at the site of the ITER Organization, Cadarache, 13108 St Paul-lez-Durance, France, for short time, for the purpose of meetings and data gathering.
For all deliverables submitted in electronic format the Contractor shall ensure that the release of the software used to produce the deliverable shall be the same as that adopted by the ITER Organization.
9 Acceptance criteria
Quality plan shall provide work breakdown and list of check points at which ITER should review status of the work and make a decision for its continuation. ITER will also participate in reviewing the results of test and analysis. 

The Contractor shall submit a draft of the deliverables foreseen in the Scope at completion of the work.

The IO‑TRO shall review the deliverables and reply, within the time specified in the 15 following days, a commented version of the deliverables.
The Contractor shall perform all the necessary modifications or iterations to the deliverables and submit a revised version. 
Contract will be considered completed after ITER has accepted the last deliverable.

10 Meeting schedule
Contractor shall also propose a list of meetings with ITER for progress monitoring in agreement with schedule proposed in § 5. At least the following meetings should be foreseen.
	Scope of meeting
	Point of check/Deliverable
	Place of meeting

	Kick-off contract
	Work program


	Contractor site, ITER site, or video conference

	Progress meetings 
	Checking progress

Submission of first report
	Contractor site or ITER site or video conference

	Semi-final progress meeting
	Checking progress Submission of 2nd report
	Contractor site, ITER site, or video conference

	Closing contract meeting

Contract completion
	Checking final report
	ITER site or video conference
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