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Summary: 
Support of design of the ITER atmosphere Detritiation Systems 
(6 lots)
1 Introduction

ITER will be the worldwide largest and most complex plant operated with tritium. ITER is designated to study the fusion reaction between the hydrogen isotopes, tritium and deuterium. As result of ITER system’s normal operations process effluent gas will contain tritium which shall be removed from the gas streams prior to their discharge to the atmosphere. In abnormal events tritium might spill into buildings which accommodate tritium handling facilities. To prevent tritium release into the environment during normal operations and abnormal events, ITER is employing the atmosphere Detritiation Systems (DS), which shall maintain depression in the rooms affected by tritium contamination and process tritium contaminated gas streams prior to their release to the atmosphere. There are two separate systems, one is for the Tokamak Complex (TC-DS) and another one for the Hot Cell Facility (HCF-DS).
Design of safety important part of the ITER Detritiation Systems is based on use of wet scrubber columns. The technology is based on catalytic oxidation of hydrogen-containing gaseous species to water vapour followed by the water vapour isotopic exchange with liquid water in scrubber column. This tender is to provide support of design and R&D activities needed for final stage of preliminary design of the Detritiation Systems. 
2 Scope

Under the scope of the contract(s) the Contractor(s) shall 

· Perform R&D activities

· Finalize design and layout of TC-DS and HCF-DS

· Prepare sets of input parameters for simulation of DS response to fire event, dynamic simulation of DS interface with HVAC (Heating, Ventilation and Air Conditioning), dynamic operation of DS in different operational modes, simulation of tritium dispersion in atmosphere of room affected by tritium spill, simulation of pressure gradients in big room served by DS. The simulations will be performed by ITER team.
· Perform Value Engineering Study for optimization of Detritiation Systems design with aim to reduce their capital cost

· Prepare documentation needed for and assist in carrying out the design review, pre- and post-review activities
· Assist ITER in preparation of technical documentation needed for pre-procurement arrangement between ITER and the Japanese Domestic Agency for ITER
3 Planned Approach

The following describes how the work envisaged might be executed in the contract(s). The scope of the work is split into six Lots. In response to the call for tender contractor(s) can bit either for one or several lots.
3.1 Lot 1: Modelling operation of recombiner unit in scrubber column module

Modelling operation of the recombiner unit in scrubber column module shall include modelling of whole unit and specifically Room Temperature Recombiner filled with hydrophobic catalyst and operated at room temperature. Operation of Low Temperature Recombiner filled with hydrophilic catalyst and operated at temperature of 150oC to 200oC shall also be simulated. Simulation shall demonstrated how efficiency of gaseous hydrogen oxidation of 99.9% can be achieved in a single pass. Simulation shall be based on rate constants provided by ITER.

Required Experience: 

· proven and adequate experience in mathematical modelling of catalytic reactors, in particular for air detritiation
· proven and adequate experience  in design or in experimental study of catalytic reactors. 
3.2 Lot 2: Analysis of results of R&D program 
Review of results of R&D on scrubber columns being undertaken by ITER with aim to replace DS modules based on molecular sieve driers with modules based on scrubber columns. Identify items of concern in R&D program and results from quality control in results and program, recommend relevant corrective actions.

Required Experience: 

· QA system certified to ISO9001-2000 or recognized by ITER
· proven and adequate experience  in design and operation of active ventilation systems for nuclear or chemical plants.
3.3 Lot 3: Evaluation of internals for scrubber column 
3.3.1
Measure heat and mass transfer rates for structured packing of CY-black type of Sulzer, Chemtech, Switzerland in mode of operation for air humidification. 

3.3.2
Experimentally evaluate performance of feed-water distributor of VKR type of the Sulzer, Chemtech for water distribution in the range of feed-water flow rate 40kg/m2h to 100 kg/m2h.
Required Experience: 

· QA system certified to ISO9001-2000 or recognized by ITER
· proven and adequate experience  in design and operation of packed columns
· proven and adequate experience in measurement of mass and heat transfer parameters for packed columns. 
3.4
LOT 4: Finalisation of design scrubber column modules and layouts of TC-DS and HCF-DS.

3.4.1
Complete preliminary design of DS of Tokamak Complex (TC-DS) and DS of Hot Cell Facility (HCF-DS) by replacing of DS modules based on molecular sieve driers with SC modules. 

3.4.2
Preparation of sets of input parameters for simulation of DS response to fire event by using Sylvia software. This database shall include 300 branches of pipe in TC-DS and 400 branches in HCF-DS. Each branch shall have its ID number and values for three parameters, namely maximum flow rate, pressure drop and temperature. The set will be likely used by IO safety division for simulation of fire and its impact on DS systems. Format for data presentation will be provided by ITER.

3.4.3
Identification of HVAC boundary conditions for operation together with elephant trunks of the DS. This is for simulation to show that operation of elephant trunks will not have a negative impact on HVAC and pressure cascades, etc.
3.4.4
Defining 10 scenarios - additional to already identified scenarios - to study different operation modes for DS. Perform dynamic simulation of performance of complete TC-DS and HCF-DS for those scenarios.

3.4.5
Preparation of sets of input parameters to simulate tritium dispersion in rooms affected by tritium spill. In total 6 rooms will be selected from the list containing Tritium Plant processing room, port cell, gallery floor, vault annex, HCF room with work station and HCF room for in-vessel components storage. The ITER safety group will use the set of input parameters for 3D model simulating tritium dispersion with given flows of HVAC, LAC (local air cooler), location of DS exhaust, location of tritium detectors, etc. This is to demonstrate to the Regulator that DS operates properly. 

3.4.6
Preparation of sets of input parameters and specification for simulation of pressure gradients in very big volumes, eg vault and gallery, connected to DS.

Required Experience: 

· QA system certified to ISO9001-2000 or recognized by ITER
· proven and adequate experience  in design of active ventilation systems for nuclear plants
· proven experience in simulation of operation of ventilation systems.
3.5
LOT 5: System’s cost optimisation

Perform the Value Engineering study on TC-DS and HCF-DS with aim to optimise their design and reduce the capital and operation costs.

 Required Experience: 

· QA system certified to ISO9001-2000 or recognized by ITER
· proven and adequate experience  in Value Engineering study for nuclear or chemical plants.
3.6
LOT 6: Preparation of documentation for design review and procurement

3.6.1
Prepare or collect a complete list of necessary documents required for ITER Preliminary Design Reviews of TC-DS and HCF-DS, provide full assistance in performing the design reviews, in pre- and post-review activities. Prepare procurement schedule and resources loading for two options of the procurement sharing: equipment vs piping network, TC-DS vs HCF-DS.

3.6.2
Assist ITER in preparation of technical documents needed for pre-procurement arrangement agreement between ITER and the Japanese Domestic Agency for ITER

Required Experience: 

· adequate experience  in design review of nuclear plants including its safety aspects

· proven and adequate experience  in preparation of procurement schedules and resources loading for nuclear or chemical plants.

4 Schedule
	Action
	Tentative date(s)

	Call for Nomination 
	12 August 2011

	Call for tender
	30 September 2011 

	Tender submission
	14 November 2011

	Contract Award
	December 2011

	Start of contract
	December 2011

	End of contract
	December 2012
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