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1.8 Test Blanket
1.8.1 DCLL System and Testing Goals
1.8.1 811415 DCLL Fabrication Contract Awards 02SEP10 @DCLL Fabrication Contract Awards
18.1 8112101 Preliminary Design Initiated 31MAYO06 @Preliminary Design Initiated
181 8112102 Preliminary Design Midpoint Review 02JULO7* @Preliminary Design Midpoint Review
181 8112103 Preliminary Design Review 30JUN08 @®Preliminary Design Review
18.1 8112113 Select Fabrication Route 31DECO08 @ Select Fabrication Route
181 8112104 Fabrication Bid Package Initiation 28AUG09 @Fabrication Bid Package Initiation
181 8112105 Detailed Design Final Design Review 01SEP10 @ Detailed Design Final Design Review
181 8112106 Title Ill Design Review - Initiate Prototype Fab 30JUN11 @ Title Ill Design Review - Initiate Prototype Fab
181 8112108 Complete Prototype Fabrication 30APR12 @ Complete Prototype Fabrication
181 8112107 Final TBM Design Changes 31DEC12 @Final TBM Design Changes
181 8112109 Initiate TBM Fabrication 28JUN13 @ nitiate TBM Fabrication
1.8.1 8112110 Complete TBM Fabrication 30APR14 Complete TBM Fabrication €
1.8.1 8112111 Complete TBM Acceptance Tests 30JAN15 Complete TBM Acceptance Tests €
181 8112112 TBM Ready for Shipping 31MAR15 TBM Ready for Shipping4
1.8.1.1 Test Module
1811 ‘ 81110050 ‘Begin DCLL Test Module ‘OZJANOB* ‘ @Begin DCLL Test Module
1.8.1.1.1 Administration
18.1.11 | 81110100 |DCLL Administration 02)ANO6  |20MARI5 | 4 DCLL Administr
1.8.1.1.2 R&D
1.8.1.12 8112100 Begin DCLL R&D 02JANO6 IBegin DCLL R&D
1.8.1.12 8112130 DCLL R&D Complete 30DECO05 DCLL R&D Complete
1.8.1.1.2.01 Thermofluid MHD
1.8.1.1.2.01.01 Modeling Tool Development
1.8.1.1.2.01.01 811201100 High Hartman number flows 01MARO6 29JUNO7 AT -iigh Hartman number flows
1.8.1.1.2.01.01 811201110 Non-orthogonal meshes 01JANO7 30JUNOS AN \on-orthogonal meshes
1.8.1.1.2.01.01 811201120 Complex MHD flow and heat transfer 01JANOS 30JUNO9 /NI / Complex MHD flow and heat transfer
18.1.1.2.01.01 |811211COST | Modeling Tool Costs 01MARO6 30JUNO9 Modeling Tool Costs
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1.8.1.1.2.01.02 Flow Channel Insert Experiments & Modeling
1.8.1.1.2.01.02 | 811201200 Sic/Sic FCI test-section fabrication 01AUGO7 31JANO8 AN sic/sic FCI test-section fabrication
1.8.1.1.2.01.02 811201210 Experiment 1 - flow development and gap flow 01FEBO0O8 30JUNOS AW Experiment 1 - flow development and gap flow
1.8.1.1.2.01.02 | 811201220 SiC/SiC FCI test-sect w/ press. slots & overlap 01MAY08 29AUG08 /SEA/SICISIC FCI test-sect w/ press. slots & overlap
1.8.1.1.2.01.02 811201230 Experiment 2 - pressure drop & eq, velocity prof 01SEPO8 27FEB09 /NEEE\/Experiment 2 - pressure drop & eq, velocity prof
1.8.1.1.2.01.02 | 811201240 Loop upgrade-vert magnet orientation & outer wal [02MAR09 | 30JUNO9 /NE8/Loop upgrade-vert magnet orientation & outer wal
1.8.1.1.2.01.02 | 811201250 Experiment 3 - combined heat transfer effects 01JUL09 29JUN10 /NI /Experiment 3 - combined heat transfer effects
1.8.1.1.2.01.02 811212COST  |Flow Channel Experiment Costs 01AUGO07 29JUN10 Flow Channel Experiment Costs
1.8.1.1.2.01.03 TBM Manifold Experiments & Modeling
181120103 |811201300 || M loop modification & Non-conducting test-secti |01IMARO6 | 29JUNO6 AR M l00p modification & Non-conducting test-secti
1.8.1.1.2.01.03 811201310 Non-conducting wall experiment 30JUNO6 28DEC06 AR \on-conducting wall experiment
181120103 | 811201320  |Conducting test-section fabrication 300CT06 | 28FEBO7 AR Conducting test-section fabrication
181120103 | 811201330 | Conducting test-section experiment 01MARO7  |29JUNO7 AR Conducting test-section experiment
1.8.1.1.2.01.03 811201340 Opt|m|zat|on test-section experiments 02JULO07 30NOVO07 MOptimization test-section experiments
1.8.1.1.2.01.03 |811213COST | TBM Manifold Experiment Costs 01MARO06 30NOVO7 /NI /TBM Manifold Experiment Costs
1.8.1.1.2.02 SiC/SiC FCI Fab and Properties
81120100 Administration 02JANO6 28MAR13 4 Administration
1.8.1.1.2.02.01 Technical Planning
1.8.1.1.2.02.01 | 811202100 Oth-Order Recommendation 0IMAROS  |31MAY06 /¥A/0th-Order Recommendation
1.8.1.12.02.01 | 811202110 Reference Strategy Development 0IMAROS  |31MAY06 /NA/Reference Strategy Development
1.8.1.1.2.02.01 811202130 Electrical conductivity test develpment 01JUNO6 30MAYO07 Electrical conductivity test develpment
1.8.1.1.2.02.01 811202140 Mechanical property test development 01JUNO6 30MAYO07 Mechanical property test development
1.8.1.1.2.02.01 811221COST | Technical Planning Costs 01MARO6 30MAYO07 Technical Planning Costs
1.8.1.1.2.02.02 1st Generation FCI SiC/SiC
1.8.1.1.2.02.02 | 811202200 Insulating composite development 020CT06* | 28SEPO7 =Insulating composite development
1.8.1.1.2.02.02 811202210 Failure mode analysis 020CTO06 28SEPO0O7 Failure mode analysis
1.8.1.1.2.02.02 811202220 1st Generation characterization 02JULO7 30JUNO9 AV st Generation characterization
1.8.1.1.2.02.02 | 811202230 2nd Generation Material design 01JUL08 30JUNO9 AR >nd Generation Material design
1.8.1.1.2.02.02  |811222COST |1st Generation FCI Costs 020CTO06 30JUNO9 —m Generation FCI Costs
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1.8.1.1.2.02.03 2nd Generation FCI SiC/SiC
1.8.1.1.2.02.03 811202300 2nd Generation fabrication 01JUL09 30JUN10 AN >nd Generation fabrication
1.8.1.1.2.02.03 811202310 2nd Generation characterization 01JAN10 30JUN11 AN >nd Generation characterization
1.8.1.1.2.02.03 811202320 Model component fabrication 01JUL10 31JAN11 /NEEE/Model component fabrication
1.8.1.1.2.02.03 | 811202330 Analysis of flow channel experiment samples 30DEC11 28JUN12 /NSEE/ Analysis of flow channel experiment samples
1.8.1.1.2.02.03 811223COST  |2nd Generation FCI Costs 01JUL09 28JUN12 2nd Generation FCI Costs
1.8.1.1.2.02.04 Low Dose Irradiation Effects
1.8.1.1.2.02.04 811202400 Irradiated conductivities & baseline properties 020CT06 30JUNO9 Irradiated conductivities & baseline properties
1.8.1.1.2.02.04 811202410 Differential swelling and creep (1) 010CTO07 30JUNO9 /NI / pifferential swelling and creep (1)
1.8.1.1.2.02.04 811202420 Differential swelling and creep (2) 01JUL10 30DEC11 /NI / Differential swelling and creep (2)
1.8.1.1.2.02.04 811202430 Final SiC Material Specifica’[ions 02JAN12 28SEP12 Final SiC Material Specifications
1.8.1.1.2.02.04 811224COST  |Low Dose Irradiation Analysis Costs 020CT06 28SEP12 Low Dose |rradiation Analysis Costs
1.8.1.1.2.03 SiC/FS/PbLi Compatibility & Chemistry
1.8.1.1.2.03.01 Technical Planning & Data Analysis
1.8.1.1.2.03.01 811203100 Literature & Data Review 020CT06* 30MARO7 Literature & Data Review
1.8.1.1.2.03.01 811203110 Technical P|anning 020CT06 29JUNO7 Technical Planning
1.8.1.1.2.03.01 811231COST | Technical Planning Costs 020CTO06 29JUNO7 Technical Planning Costs
1.8.1.1.2.03.02 Capsule Tests for Dissimilar Metals
181120302 811203200 | Capsule Preparations 02JULO7  |310CT07 AW capsule Preparations
1.8.1.1.2.03.02 | 811203210 Exposures 01NOVO7 31MARO8 AW Exposures
1.8.1.1.2.03.02 | 811203220 Post Analysis 01APROS 30JUNOS AW post Analysis
181120302 |811232COST |Capsule Test Costs 02JULO7 30JUNO8 AR Capsule Test Costs
1.8.1.1.2.03.03 Test/Anal of 1st-Gen Reference Samples
1.8.1.1.2.03.03 811203300 Prepare quartz thermoconvection |00p & 1st gen 01JUL08 31MARO09 mPrepare guartz thermoconvection loop & 1st gen
1.8.1.1.2.03.03 | 811203310 Exposure 01APRO9 31DEC09 /NI /Exposure
181120303 811203320  Post Analysis 01JAN10  |30JUN10 /SEE/Post Analysis
1.8.1.1.2.03.03 811233COST Testing & Ana|ysis Costs 01JULO08 30JUN10 Testing & Analysis Costs
1.8.1.1.2.03.04 Test/Anal of 2nd-Gen Reference & MHD Exp Samples
1.8.1.1.2.03.04 811203400 Aid in design/fab of pumped loop 01JUL09 28SEP10 /NI / Aid in design/fab of pumped loop
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1.8.1.1.2.03.04 811203410 Preparation of additional 2nd gen samples 01JUL10 26NOV10 /NE\/Preparation of additional 2nd gen samples
1.8.1.1.2.03.04 | 811203420 Exposure in integrated tests 29NOV10 28MAR12 /NI /Expasure in integrated tests
1.8.1.1.2.03.04 | 811203430 Post Analysis 29MAR12 26SEP12 Post Analysis
1.8.1.1.2.03.04 811234COST Testing & Analysis Costs 01JUL09 26SEP12 Testing & Analysis Costs
1.8.1.1.2.04 FM Steel Fab Development & Mat'l properties
1.8.1.1.2.04.01 Fabrication Tech for Mockups
1.8.1.1.2.04.01 811204100 Be/FS HHF mockups 03SEPO7 31DECO08 /NS / Be/FS HHF mockups
1.8.1.1.2.04.01 811204105 FW heat flux partially integrated mockup 02JUL09 30JUN10 /NEEE/FW heat flux partially integrated mockup
1.8.1.1.2.04.01 811204110 LM MHD Thermofluid partially integrated mockup |01APR10 30MAR11 /NEEEE/ M MHD Thermofluid partially integrated mockup
1.8.1.1.2.04.01 | 811204115 Nuclear diagnostics mockup 01MAY12 29MAR13 E'jNuclear diagnostics mockup
1.8.1.1.2.04.01 811241COST Fab Technology Costs 03SEPO7 29MAR13 Fab Technology Costs
1.8.1.1.2.04.02 Investment Casting Feasibility Assessment
1.81.12.04.02 | 811204200 Syrrogate Casting Alloy 020CT06* | 29JUNO7 A s.rrogate Casting Alloy
1.81.12.04.02 | 811204205 | Fluidity Testing 01JANO7  |29JUNO7 A Fuidity Testing
1.8.1.1.2.04.02 811204210 Microstructure & mech properties of small heats 01JANO7 29JUNO7 AN \jicrostructure & mech properties of small heats
1.8.1.1.2.04.02 811242COST | |nvest Cast Feasibility Costs 020CTO06 29JUNO7 AR nvest Cast Feasibility Costs
1.8.1.1.2.04.03 FW Investment Casting Development
1.8.1.1.2.04.03 811204300 Investment casting for sub-scale FW mockups 03JULO7 30SEPO0O8 AT | estment casting for sub-scale FW mockups
1.8.1.1.2.04.03 811204315 Fab specimens for NDE and weld development 01JANOS 31DEC09 Fab specimens for NDE and weld development
1.8.1.1.2.04.03 811204305 Eval dimensional tolerances, microstructure 02JULO08 31DEC08 AR =\ 2| dimensional tolerances, microstructure
1.8.1.1.2.0403 |811204310  |Assess corrosion behavior in static LiPb 02JULO8 31DECO08 AR Assess corrosion behavior in static LiPb
1.8.1.1.2.04.03 811204320 Fabricate full-scale FW mockup 01JANO9 30JUN10 A F-:bricate full-scale FW mockup
1.8.1.1.2.04.03 811204325 Detailed eval of dim tolerances, microstructures 30DEC09 29DEC10 AT Detsiled eval of dim tolerances, microstructures
1.8.1.1.2.04.03 |811243COST |F\W Casting Development Costs 03JULO7 29DEC10 AT -\ Casting Development Costs
1.8.1.1.2.04.04 Grid Plate/Manifold Investment Casting Develop
1.8.1.1.2.04.04 811204400 Invest casting for sub-scale grid plate mock-ups 03JULO7 30SEPO8 AN nvest casting for sub-scale grid plate mock-ups
1.8.1.1.2.04.04 811204415 Fab specimens for NDE and weld development 01JANOS 31DEC09 Fab specimens for NDE and weld development
1.8.1.1.2.04.04 | 811204410 Eval dimensional tolerances, microstructure 02JULOS 31DEC08 ARV £\l dimensional tolerances, microstructure
1.8.1.1.2.04.04 811204420 Fabricate full-scale grid plate mockup 01JANO9 01JUL10 /N / Fabricate full-scale grid plate mockup
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1.8.1.1.2.04.04 | 811204425 Detailed eval of dim tolerances, microstructures  |010CT09 30SEP10 /NI / Detailed eval of dim tolerances, microstructures
1.8.1.1.2.04.04 811244COST | Grid Plate Casting Development Costs 03JULO7 30SEP10 Grid Plate Casting Development Costs
1.8.1.1.2.04.05 FW HIP Technology Development
1.8.1.1.2.04.05 811204500 Develop square tube manufacturing 020CT06* 28SEPO0O7 AN Develop square tube manufacturing
1.8.1.1.2.04.05 811204520 Determine HIP parameters to join square tubes 01JANO7 30SEPOS8 AN Determine HIP parameters to join square tubes
1.8.1.1.2.04.05 811204510 Develop square tube bending procedure 02APRO7 31DECO07 /NEEEE/ Develop square tube bending procedure
1.8.1.1.2.04.05 811204540 Fab specimens for NDE and weld development 01JANOS 31DEC09 Fab specimens for NDE and weld development
1.8.1.1.2.04.05 | 811204530 Eval dimensional tolerances, microstructure 01JUL08 31DECO08 ARV 2l dimensional tolerances, microstructure
1.8.1.1.2.04.05 | 811204550 Fabricate full-scale FW mockup 01JANO9 30DECO09 /NN / Fabricate full-scale|FW mockup
1.8.1.1.2.04.05 811204555 Detailed eval of dim tolerances, microstructures 03JULO09 01JUL10 /NI / Detailed eval of dim tolerances, microstructures
1.8.1.1.2.04.05 81125COST FW HIP Tech Development Costs 020CT06 01JUL10 L FW HIP Tech Development Costs
1.8.1.1.2.04.06 Grid Plate/Manifold HIP Development
1.8.1.1.2.04.06 811204600 Devel grid plate/manifold manufacturing process |020CT06* |30MARO7 AR Devel grid plate/manifold manufacturing process
181.1.20406 | 811204610  |Determine HIPing parameters for grid plate 01JANO7  |30SEP08 A— Determine HIPing parameters for grid plate
1.8.1.1.2.04.06 811204630 Fab specimens for NDE and weld development 02JANOS 30DEC09 Fab specimens for NDE and weld development
1.8.1.1.2.04.06 811204620 Eval dimensional tolerances, microstructure 03JULOS8 31DEC08 AW £\ dimensional tolerances, microstructure
1.8.1.1.2.04.06 811204640 Fabricate full-scale FW mockup 01JANO9 30JUN10 A F-:bricate full-scale FW mockup
1.8.1.1.2.04.06 811204650 Detailed eval of dim tolerances, microstructures 01JAN10 30DEC10 AR Detailed eval of dim tolerances, microstructures
1.8.1.1.2.04.06  |811246COST |Grid Plate/Manifold Tech Costs 020CT06 30DEC10 A Grid Plate/Manifold Tech Costs
1.8.1.1.2.04.07 Weld Procedure Development
1.8.1.1.2.04.07 811204700 Identify NDE tech for specific joining methods 020CTO06*  |30JUNO9 AN |dentify NDE tech for specific joining methods
181120407 |811204710 | Technique development 04JUL07 31DEC09 Technique development
1.8.1.1.2.04.07 811204720 Techn. & procedure qual on specimens & mockups|010CT09 30SEP10 AR Techn. & procedure qual on specimens & mockups
1.8.1.1.2.04.07 |81127COST  |NDE Methods Costs 020CTO06 30SEP10 A \DE Methods Costs
1.8.1.1.2.04.08 Test Methods Devel & Interface w/ITER Struct Dsg
181.1.20408 | 811204800  |Specimens and methods for testing joints 020CTO06*  |26SEP08 A— specimens and methods for testing joints
1.8.1.1.2.04.08 811204810 Interface with ITER structural design codes 01JANO7 30JUN10 AT nterface with ITER structural design codes
1.8.1.1.2.04.08  |81128COST  |Test Method Costs 020CT06 30JUN10 —Test Method Costs
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1.8.1.1.2.04.09 Irradiated Properties Database
1.8.1.1.2.04.09 | 811204900 HFIR Rabbits - Campaign | 01JULOS 30JUNO9 AN HFIR Rabbits - Campaign |
1.8.1.1.2.04.09 | 811204910 HFIR Rabbits - Campaign II 01JULO9 30JUN10 AR HFIR Rabbits - Campaign Il
1.8.1.1.2.04.09  |81129COST  |HFIR Costs 01JULOS 30JUN10 AN HFIR Costs
1.8.1.1.2.04.10 Non-destructive examination methods
1.8.1.12.04.10 |8112041000 ||dentify NDE technique for specific joining meth ~ |03JUL0O7 31DECO07 /NEE/Identify NDE technique for specific joining meth
1.8.1.1.2.04.10 8112041010 Technique deve|opment 01JANOS 31DEC09 Technique development
181120410 8112041020 |\ Techn. & procedure qual on specimens & mockups|01JAN10 29MAR13 Techn. & procedure qual on specimens
1.8.1.1.2.04.10 |8112410CST |NDE Methods Costs 03JULO7 29MAR13 NDE Methods Casts
1.8.1.1.2.05 Helium Sys Subcomponents Analyses & Tests
1.8.1.1.2.05.01 Helium Cooled 1st Wall Heat Transfer Enhancemnt
181120501 |811205100 | Prepare 1st roughened test section 01JUL08 30DEC08 /B Prepare 1st roughened test section
1.8.1.1.2.05.01 | 811205110 First Test and Post Analysis 31DECO08 26JUN09 /N First Test and Post Analysis
181120501 |811205120 |Prepare 2nd roughened test section 29JUN09 23DEC09 /NEEA/Prepare 2nd roughened test section
1.8.1.1.2.0501 | 811205130 2nd Test and Post Analysis 24DEC09 21JUN10 /NEEA/2nd Test and Post Analysis
1.8.1.1.2.05.01 811251COST | He Cooled 1st Wall Transfer Analysis Costs 01JULO0S8 21JUN10 He Cooled 1st Wall Transfer Analysis Costs
1.8.1.1.2.05.02 Helium Coolant Flow Distribution
1.8.1.1.2.05.02 811205200 Flow distribution mockup design & preparation 01JULO0S 29JUNO09 /NI Flow distribution mockup design & preparation
1.8.1.1.2.05.02 | 811205210 Flow test and post analysis 30JUNO9 28JUN10 /NI /Flow test and post analysis
1.8.1.1.2.05.02 811252COST  |He Coolant Flow Distribution Analysis Costs 01JUL08 28JUN10 He Coolant Flow Distribution Analysis Costs
1.8.1.1.2.06 PbLi/H20 Hydrogen Production
1.8.1.1.2.06.01 Droplet contact mode reactions
1.8.1.1.2.06.01 | 811206100 Experiment design and definition 01JUL08 30DECO08 /NEE\/Experiment design and definition
1.8.1.1.2.06.01 | 811206110 Eabrication and testout 31DECO08 26JUN09 /NEEN/Fabrication and testout
1.8.1.1.2.06.01 | 811206120 Performance of experiments 29JUNO9 26MAR10 /NN / Performance of experiments
181120601 |811206130  ||nput to Safety Analysis 30DEC09  |25JUN10 /SEEL/input to Safety Analysis
1.8.1.1.2.06.01 811261COST  |PbLi H20 Production Costs 01JULO08 25JUN10 PbLi H20 Production Costs
1.8.1.1.2.07 Be Joining to FS
1.8.1.1.2.07.01 Joining Research, Small Mock Fab, Strength Test
181.1.20701 | 811207100  |Small Mockup fabrication 01MARO7  |31AUG07 AR small Mockup fabrication
Start Date 02JANO6 Early Bar TBM9 Sheet 6 of 28
Finish Date Date Revision Checked Approved

Data Date
Run Date

31MAR15 . .
02JANO6 — rogress Bar

29JUN06

© Primavera Systems, Inc.

A iical Activity

10:48

ITER TBM Project

June 28 2006 Project Detail Schedule




WBS Activity Activity Early Early
ID Description Start Finish FY06 Fyoz [ Fvos [ Fvo9 | [ Fyi1 FY12 FY13 FY14 FY15 FY16
1.8.1.1.2.07.01 | 811207110 Strength testing 03JULO7 31AUGO7 AW strength testing
1.8.1.12.07.01  |811271COST | Joining Research Costs 01MARO7 31AUGO07 AW 10ining Research Costs
1.8.1.1.2.07.02 Small HHF Test Mockups and NDE
1.8.1.1.2.07.02 | 811207200 Small mockup fabrication & NDE 03SEPO07 31DEC07 AR small mockup fabrication & NDE
181.1.207.02 | 811207210  |2nd Small mockup HHF testing 03DECO7  |30APR08 AW 2nd small mockup HHF testing
1.8.1.1.2.07.02 | 811207220 Post Test Analysis and recommendations 01MAYO0S 30JUNO8 AW post Test Analysis and recommendations
18.1.1.2.07.02 |811272COST | Small HHF Mockup Costs 03SEPO7 30JUNO8 AR small HHF Mockup Costs
1.8.1.1.2.07.03 Prototype PFC Mockup
1.8.1.1.2.07.03 | 811207300 PFC mockup fabrication and NDE 01JULOS 31DECO08 /NEEE\/PFC mockup fabrication and NDE
1.8.1.1.2.07.03 | 811207310 PFC mockup HHF testing 01JANO9 30APR09 /N/PFC mockup HHF testing
1.8.1.1.2.07.03 811207330 Post Test Analysis and recommendations 01MAYQ09 30JUNO09 /N/Post Test Analysis and recommendations
1811207.03 [811273COST |PFC Mockup Costs 01JULO8 30JUNO9 /NEEEEEEE\/ PFC Mockup Costs
1.8.1.1.2.07.04 Irradiation of TBM PFC joints
181120704 |811207600 | Fabricate samples 01JULO8  |29AUG08 AW rabricate samples
1.8.1.1.2.07.04 | 811207610 Irradiation in HFIR 01SEPOS8 31MARO09 AR \1radiation in HFIR
1.8.1.1.2.07.04 811207620 Post-Irradiation analysis & recommendations 01APR09 30JUNO9 AW post-irradiation analysis & recommendations
1.8.1.1.2.07.04  |811276COST ||rradiation of TBM PFC Costs 01JULOS 30JUNO9 AN rradiation of TBM PFC Costs
1.8.1.1.2.08 Advanced Diagnostics
1.8.1.1.2.08.01 Participate in Int'l Diagnostic Sys Developments
1.8.1.1.2.08.01 | 811209200 Survey Inst, meas. tech. fr; TOKAMAK & ITER part | 020CT06*  |29JUNO7 AR survey Inst, meas. tech. fr: TOKAMAK & ITER part
1.8.1.1.2.08.01 | 811209210 Adapt. TOKAMAK or ptnr diags to US TBM, test 02JULO7 31DEC08 AT A dapt. TOKAMAK or ptnr diags to US TBM, test
1.8.1.1.2.08.01 | 811209220 Testing sensitive systems in test tokamak 28JANO8 26JAN09 AR Testing sensitive systems in test tokamak
181120801 |811292COST ||nt'| Sys Development Costs 020CT06 26JANO9 AV nt'| Sys Development Costs
1.8.1.1.2.08.02 Testing of H-H TBM Diagnostics on Mockups
1.8.1.1.2.08.02 811209300 Prep of diagnostics for FW heat flux mockup 27JANO09 26JAN10 AT Frep of diagnostics for FW heat flux mocklp
1.8.1.1.2.08.02 | 811209315 Prep of diagnostic for Thermofluid MHD mockup |27NOV09 26JAN11 AN 1 ep of diagnostic for Thermofluid MHD mockup
1.8.1.1.2.08.02 811209305 Operate diag. during FW heat flux experiments 27JAN10 270CT10 AR Operate diag. during FW heat flux experiments
1.8.1.1.2.08.02 811209310 Recommendations on diagnostic changes 30JUL10 26JAN11 AR Recommendations on diagnostic changes
1.8.1.1.2.08.02 811209330 Prep of diagnostic sensors for prototype 27JAN11 27FEB12 *Prep of diagnostic sensors for prototype
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1.8.1.1.2.08.02 | 811209320 Operate diag. in Thermofluid MHD experiments 27JAN11 28MAY12 /NI / Operate diag. in Thermofiuid MHD experiments
1.8.1.1.2.08.02 811209325 Recommendations on diagnostic changes (FDR) 30JUN11 29AUG11 /S\/Recommendations on diagnostic changes (FDR)
1.8.1.1.2.08.02 | 811209335 Operate diagnostics during prototype testing 28FEB12 28AUG12 AR Operate diagnostics during prototype testing
1.8.1.1.2.08.02 811209326 Recommendations on diagnostic changes 27APR12 27JUL12 /NA/Recommendations on diagnostic changes
1.8.1.1.2.08.02 811293COST | TBM Diagnostics Testing Costs 27JANO9 28AUG12 TBM Diagnostics Testing Costs
1.8.1.1.2.08.03 Part in Int'l Diag Devel for Nuclear Parameters
1.8.1.1.2.08.03 811209405 Participate in mockup measurements @ FNS a/o 01JUL08 31DEC08 /NEEN/ Participate in mockup measurements @ FNS a/o FNG
1.8.1.1.2.08.03 811209400 Survey Instrumentaion and measuring techniques |01JUL08 29JUNO09 /NEEEA/ survey Instrumentaion and measuring techniques
1.8.1.1.2.08.03 811209410 Perform post analysis of preliminary experiments |01JANO9 30JUNO9 /NEE\/Perform post analysis of preliminary experiments
1.8.1.1.2.08.03 811209415 Participate in mockup measurements @ FNS a/o 01JUL09 31DEC09 /NEE/Participate in mocklp measurements @ FNS a/o FNG
1.8.1.1.2.08.03 811209420 Perform post analysis of preliminary experiments |01JAN10 30JUN10 /NEE/perform post analysis of preliminary experiments
1.8.1.1.2.08.03 | 811209425 Participate in mockup measurements @ FNS a/o  |01JUL10 31DEC10 /NEEA/ Participate in mocklp measurements @ FNS a/o FNG
1.8.1.1.2.08.03 811209430 Perform post analysis of preliminary experiments |03JAN11 30JUN11 /NEER\/Perform post analysis of preliminary experiments
1.8.1.1.2.08.03 811209435 Pre-analysis for mockup desgn & diag sensitivity |01JUL11 30MAR12 /SEI/Pre-analysis for mockup desgn & diag sensitivity
1.8.1.1.2.08.03 811209440 Mockup/diagnositcs fabrication for DCLL 02APR12 28FEB13 Mockup/diagnositcs fabrication for DCLLﬁTﬁ
1.8.1.1.2.08.03 811209445 Shipping and Installation in source 01MAR13 31JUL13 /NEE\/ shipping and Installation in source
1.8.1.1.2.08.03 811209450 Irradiation and measurements 01AUG13 31MAR14 Irradiation and measurements /LI /
1.8.1.1.2.08.03 811209455 Data analysis and reporting 01APR14 28JAN15 Data analysis and reportingE'j
1.8.1.1.2.08.03 811294COST | Monitor Int'l Nulcear Developments Costs 01JULO08 28JAN15 Monitor Int'l Nulcq

1.8.1.1.2.09 Partially Integrated Mockups Testing

1.8.1.1.2.09.01 FW Heat Flux

1.8.1.1.2.09.01 | 811210100 Helium loop specification & design 010CTO08 30DEC08 /SA\/Helium loop specification & design
1.8.1.1.2.09.01 | 811210110 Helium loop procurement & fabrication 31DECO08 29SEP09 /SEEEEN/Helium loop procurement & fabrication
1.8.1.1.2.09.01 | 811210140 FW test mockup design 01JUL09 31DECO09 /NEA/FW test mockup design
181120901 811210120  |Helium loop installation 30SEP09  |25FEB10 /SE/Helium loop installation
181120901 1811210150  |Mockup fabrication 02NOV0O9  |29APR10 /SEEL/Mockup fabrication
18.1.1.2.09.01 | 811210130 He Loop checkout 26FEB10 29JUN10 /SGB\/He Loop chegkout
1.8.1.1.2.09.01 | 811210160 Mockup testing 30APR10 01NOV10 /SEE\/Mockup testing
181120901 811210170  \Mockup post-analysis 02NOV10  [28FEB11 /SE\/Mockup post-analysis
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1.8.1.1.2.09.01 811210180 Mockup disposal & facility cleanup 01MARI11 28APR11 /N\/Mockup disposal & facility cleanup
1.8.1.1.2.09.01  |8112X1COST |EW Heat Flux Test Costs 010CT08 28APR11 FW Heat Flux Test Costs
1.8.1.1.2.09.02 PbLi Flow & Heat Transfer Tests
1.8.1.1.2.09.02 | 811210300 PbLi Loop Specification & Design 01JULO9 28DEC09 AR PbLi Loop Specification & Design
1.8.1.1.2.00.02 | 811210340 LM test Mockup and FCI design/bid 29SEP09 30MAR10 AR | \ test Mockup and FCI design/bid
1.8.1.1.2.09.02 811210320 PbLi loop procurement and fabrication 29DEC09 28SEP10 /NEEEA/PhLi loop procurement and fabrication
1.8.1.1.2.09.02 811210350 LM Mockup fabrication 31MAR10 28SEP10 AR | \ Mockup fabrication
1.8.1.1.2.09.02 811210360 System (He, LM, Magnet) install. & checkout 29SEP10 26NOV10 AW system (He, LM, Magnet) install. & checkout
181.1.2.0902 | 811210330 Ship He loop to magnet facility 02NOV10  |31DEC10 /N/ship He loop to magnet facility
1.8.1.1.2.09.02 | 811210370 Initial LM Mockup testing and post analysis 29NOV10 29APR11 AN |nitial LM Mockup testing and post analysis
1.8.1.1.2.09.02 811210375 Extended operation, post analysis, disposal 02MAY11 300CT12 ‘ %Extended operation, post analysis, disposal
18.1.1.2.09.02 |8112X3COST  |PhLi Flow Testing Costs 01JULO9 300CT12 PbLi Flow Testing Costs

1.8.1.1.2.09.03

Pressurization & Internal LOCA Tests

181120903 | 811210200 Pressure test facility spec & design 01IMAR11  |30JUN11 /SE\/Pressure test facility spec & design

1.8.1.1.2.09.03 | 811210210 Procurement for facility mods 01JUL11 310CT11 /NE\/Procurement for facility mods

1.8.1.1.2.09.03 | 811210220 Facility modification & checkout 01NOV11 30APR12 /N /Facility modification & checkout
181120903 |811210230 | pPackage and ship prototype to test facility 01IMAY12  |29JUN12 /3\/Package and ship prototype to test facility
1.8.1.1.2.09.03 | 811210240 Mockup installation & testing 29AUG12  |27FEB13 AR \ockup installation & testing
181.1209.03 |811210260 | Mockup post-analysis & design recommendations 28JAN13  |25APR13 Mockup post-analysis & design recommendations Al

1.8.1.1.2.09.03 811210270 Disposal of mockup; facility decommisioning 26APR13 25JUL13 Disposal of mockup; facility decommisioning /N8/

18.1.1.2.09.03 8112X2COST | Pressurization Testing Costs 01IMAR11  |25JUL13 Pressurization Testing Costs

1.8.1.1.3 Engineering

1.8.1.1.3.01.01 Preliminary design 02JANO6 30JUNO8

1.8.1.1.3.01.02 FM Steel Engineering & Fabrication

1.8.1.1.3.01 Preliminary Design & Analysis, Title |
1.8.1.1.3.01.01 Mechanical Design

A P eliminary design

1.8.1.1.3.01.02 8113012100 Interface w/DCLL Des. Tm -Mat'l Selec & Fab Tech |01MARO06 30JUNOS8 Interface w/DCLL Des. Tm -Mat'l Selec & Fab Tech
1.8.1.1.3.01.02 8113012110 Int'face ITER Mat'l Prop H'bk & Struct Code Dev. 01MARO06 30JUNOS Int'face ITER Mat'l Prop H'bk & Struct Code Dev.
1.8.1.1.3.01.02 811312COST | Ferritic Steel Design Costs 01MARO06 30JUNO8 Ferritic Steel Design Costs
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1.8.1.1.3.01.03 Nuclear Analysis
1.8.1.1.3.01.03 Nuclear Analysis - Preliminary 01MARO6 30JUNOS AN \uclear Analysis - Preliminary
1.8.1.1.3.01.04 Thermofluid MHD
1.8.1.1.3.01.04 8113014100 Prelim Assess & Design of SiC/SiC FCI 06MARO6 30JUNOS ‘ Prelim Assess & Design of SiC/SiC FCI
1.8.1.1.3.01.04 8113014110 Prelim Assess & Design of Alt FCI 06MARO6 30JUNOS ‘ Prelim Assess & Design of Alt FCI
181130104 8113014120 | Prelim Analy & Des. of Pb-17Li Inlet Manifold 06MAR06  |30JUNO8 | Prelim Analy & Des. of Pb-17Li Inlet Manifold
1.8.1.1.3.01.04 811314COST | Thermofluid MHD Design Costs 06MARO6 30JUNOS Thermofluid MHD Design Costs
1.8.1.1.3.01.05 Thermofluid He
1.8.1.1.3.01.05 | 811301500 First Wall Thermofluid Analysis - Preliminary 01MAROG 30JUNO8 :First Wall Thermofluid Analysis - Preliminary
1.8.1.1.3.01.05 811301510 Fluid Distribution Analysis - Preliminary 020CTO06 30JUNOS Fluid Distribution Analysis - Preliminary
1.8.1.1.3.01.05 | 811301505 Grid/Top/Bottom/Back Plate Thermofluid Analysis |02APR0O7 30JUNOS AR Grid/Top/Bottom/Back Plate Thermofluid Analysis
1.8.1.1.3.01.06 Structural Analysis
1.8.1.1.3.01.06 811301600 Normal Operation - Preliminary 01MARO6 30JUNOS Normal Operation - Preliminary
1.8.1.1.3.01.06 811301605 Transient Events - Preliminary 01MARO6 30JUNOS Transient Events - Preliminary
1.8.1.1.3.01.06 811301610 Disruption Events - Preliminary 01MARO6 30JUNOS Disruption Events - Preliminary
1.8.1.1.3.01.06 811316COST | Structural Analysis Costs 01MARO06 30JUNO8 Structural Analysis Costs
1.8.1.1.3.01.07 Diagnostic / Instrumental / Control
1.8.1.1.3.01.07 811301700 Eval Measurement Needs & Diagn. Placement 02JANO6 31DECO07 AV =\ 2l Measurement Needs & Diagn. Placement
1.8.1.1.3.01.07 | 811301710 Recommend's - R&D needs & design consid. 01JANOS 30JUNOS AR Recommend's - R&D needs & design|consid.
181130107 |811317COST | Djagnostics / 1&C Design Costs 02JANO6 30JUNOS A Diagnostics / 1&C Design Costs
1.8.1.1.3.01.08 TBM Interface
1.8.1.1.3.01.08 | 811301800 Preliminary design 02JANO6 30JUNOS AT Preliminary design
1.8.1.1.3.02 Detailed Design, Title Il
1.8.1.1.3.02.01 Mechanical Design
18.1.13.02.01 Detailed design 01JULO8  |O1SEP10 A—" Dtsiled design
1.8.1.1.3.02.02 FS Engineering & Fabrication
1.8.1.1.3.02.02 811302200 Interface w/DCLL Des. Tm -Mat'l Selec & Fab Tech |01JUL08 01SEP10 Interface w/DCLL Des. Tm -Mat'l Selec & Fab Tech
1.8.1.1.3.02.02 811302210 Int'face ITER Mat'l Prop H'bk & Struct Code Dev. 01JULO8 01SEP10 Int'face ITER Mat'l Prop H'bk & Struct Code Dev.
181130202 |811322COST | Ferritic Steel Design Costs 01JUL08 01SEP10 Ferritic Steel Design Costs
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ID Description Start Finish FY06 Fyoz | Fvo8 [ Fyoo [ Fyio [ Fvil FY12 FY13 FY14 FY15 FY16
1.8.1.1.3.02.03 Nuclear Analysis
1.8.1.1.3.02.03 Nuclear Analysis - Detailed 01JULO8 01SEP10 AN, N uclear Analysis - Detailed
1.8.1.1.3.02.04 Thermofluid MHD
1.8.1.1.3.02.04 8113024100 Final Assess & Design of SiC/SiC FCI 01JUL08 01SEP10 Final Assess & Design of SiC/SiC FCI
1.8.1.1.3.02.04 8113024110 Final Analy & Design of Pb-17Li Inlet Manifold 01JUL08 01SEP10 Final Analy & Design of Pb-17Li Inlet Manifold
1.8.1.1.3.02.04 8113024120 Final Design Opt|m|zat|on 01JUL0S8 01SEP10 Final Design Optimization
1.8.1.1.3.02.04 811324COST | Thermofluid MHD Design Costs 01JUL08 01SEP10 Thermofluid MHD Design Costs
1.8.1.1.3.02.05 Thermofluid He
1.8.1.1.3.02.05 | 811302500 First Wall Thermofluid Analysis - Detailed 02JULOS 02SEP10 AN First Wall Thermofluid Analysis - Detailed
1.8.1.1.3.02.05 | 811302505 Grid/Top/Bottom/Back Plate Thermofluid Analysis |02JUL08 02SEP10 AN Grid/Top/Bottom/Back Plate Thermofluid Analysis
1.8.1.1.3.02.05 | 811302510 Fluid Distribution Analysis - Detailed 02JULOS 02SEP10 AN F\uid Distribution Analysis - Detailed
1.8.1.1.3.02.06 Structural Analysis
1.8.1.1.3.02.06 811302600 Normal Operation - Detailed 02JULOS 02SEP10 AT \ormal Operation - Detailed
181130206 | 811302605  |Transient Events - Detailed 02JUL08  |02SEP10 A— Transient Events - Detailed
1.8.1.1.3.02.06 | 811302610 Disruption Events - Detailed 02JULOS 02SEP10 AN Disruption Events - Detailed
1.8.1.1.3.02.06 |811326COST | Structural Analysis Costs 02JULOS 02SEP10 AN Structural Analysis Costs
1.8.1.1.3.02.07 Diagnostic / Instrumental / Control
1.8.1.1.3.02.07 811302700 Detailed placement and attach - diagn. sensors 01JULOS8 31DEC09 AV Detailed placement and attach 1 diagn. sensors
1.8.1.1.3.02.07 811302710 Detailed wiring path & feed thru locations 01JULOS8 31DEC09 AV Detailed wiring path & feed thru locations
1.8.1.1.3.02.07 | 811302720 Design overall diag mpx/transmission system 01JAN10 31AUG10 AR Design overall diag mpx/transmission system
18.1.1.3.0207 |811327COST | Djagnostics / 1&C Design Costs 01JULOS 31AUG10 AT D agnostics / 1&.C Design Costs
1.8.1.1.3.02.08 TBM Interface
1.8.1.1.3.02.08 811302800 Detailed design 01JULO8 01SEP10 Detailed design
1.8.1.1.3.03 Title Il
1.8.1.1.3.03.01 Mechanical Design
1.8.1.1.3.03.01 Mech Design Title Ill 02SEP10  |30JAN15 Mech Design Title |1 A
1.8.1.1.3.03.02 FS Engineering & Fabrication
1.8.1.1.3.03.02 | 811303200 Review Material & Fab Specifications 02SEP10 31DEC10 AW Review Material & Fab Specifications
1.8.1.1.3.03.02 | 811303205 Prep Final Prototype Matl & Fab Specifications 03JAN11 30JUN11 AR prep Final Prototype Matl & Fab Specifications
1.8.1.1.3.03.02 | 811303210 Interface with Vendor 01JUL11 31DEC12 Hlnterface with Vendor
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D Description Start Finish FY06 Fvoz [ Fvo8 [ Fyoo [ Fyio [ Fvir [ Fyiz [ Fvi3 FY14 FY15 FY16
1.8.1.1.3.03.02 811332COST |ES Engineering & Fabrication Costs 02SEP10 31DEC12 FS Engineering & Fabrication Costs
8 03.0 ear Ana
1.8.1.1.3.03.03 811303300 Nuclear Analysis Title IlI 02SEP10 30JAN15 Nuclear Analysis Title 1| ANy
8 03.04 ermo a0 D
1.8.1.1.3.03.04 | 811303400 TBM Support 02SEP10 31AUG12 | TBM Support
1.8.1.1.3.03.04 811303410 P|anning & Mode”ng ITER Tests 02SEP10 31AUG12 ‘ Planning & Modeling ITER Tests
1.8.1.1.3.03.04 811334COST | Thermofluid MHD Design Costs 02SEP10 31AUG12 Thermofluid MHD Design Costs
8 03.0 e 0 d He
1.8.1.1.3.03.05 811303505 Model Adjustment & Analysis 03SEP10 30SEP13 Model Adjustment & Analysis
1.8.1.1.3.03.05 811303500 Thermofluid Title 1l 03SEP10 30JAN15 Thermofluid Title lll
1.8.1.1.3.03.05 | 811303510 Documentation 010CT13 30JAN15 Documentation
8 03.06 al Aha
1.8.1.1.3.03.06 811303605 Design Evaluation 03SEP10 30SEP11 Design Evaluation
181130306 | 811303600 | Structural Anal Title Il - Integration & Admin 03SEP10  |30JAN15 Structural Anal Title il - Integration & Admin
181.1.3.03.06 | 811303610 Modeling & Computation 030CT11 30SEP13 Computation
1.8.1.1.3.03.06 811303615 Validation & Testing 010CT13 30JAN15 Validation & Testing
8 03.07 Diagno enta 0 0
1.8.1.1.3.03.07 811303700 Final placement/attachment for diag. sensors 01SEP10 31AUG11 /NI /Final placement/attachment for diag. sensors
1.8.1.1.3.03.07 811303710 Final wiring path/feed thru locations 01SEP10 31AUG11 /NI /Final wiring path/feed thru locations
1.8.1.1.3.03.07 811303720 Interface with Vendor 01SEP11 30NOV12 ﬁ ‘ Interface with Vendor
1.8.1.1.3.03.07 811337COST Diagnostics / I1&C Design Costs 01SEP10 30NOV12 Diagnostics / I&C Design Costs
8 03.08 TB erface
1.8.1.1.3.03.08 811330 Title 1l Activities (Fab Su pport) 02SEP10 30JAN15 Title Il Activities (Fab Support) Ay
1.8.1.1.4 Prototype TBM Design & Fabrication
1.8.1.1.4 8114COST ‘ Prototype Fabrication Costs ‘035Ep09 ‘30APR12 AN Prototype Fabrication Costs
1.8.1.1.4.01 Prepare Design Package
‘1.8.1.1.4.01 ‘ 811410 ‘Bid Package Preparation (Proto) ‘ogsEpog ‘015Ep10 AV 5id Package Preparation (Proto)
1.8.1.1.4.02 Call for Tender / Contract Award - FS
‘1.8.1.1.4.02 ‘ 811413 ‘Contract Award - FS ‘ostplo ‘ @ Contract Award - FS
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WBS Activity Activity Early Early
D Description Start Finish FY06 Fvoz | Fvos | Fvo9 [ Fvio [ Fvia FY12 FY13 FY14 FY15 FY16

1.8.1.1.4.03 Tooling & Processing - FS

‘13-1-1-4-03 ‘ 811430 ‘Tooling & Processing - FS ‘O3FE811 ‘OSAUGH A Tooling & Processing - FS
1.8.1.1.4.04 Material Procurement - FS

‘1.8.1.1.4.04 ‘ 811420 ‘Material Procurement - ES ‘OZSEPlo ‘OlAPRll AR \/aterial Procurement - FS
1.8.1.1.4.05 Fabricate Components - FS

‘1.8.1.1.4.05 ‘ 811440 ‘ Fabrication Components - FS ‘O4AUG11 ‘OSMARlZ AR r-abrication Components - FS
1.8.1.1.4.06 Call for Tender / Contract Award - SiC/SiC

‘1.8.1.1.4.06 ‘ 811416 ‘Contract Award - SiC/SiC ‘ostpm ‘ @ Contract Award - SIC/SIC
1.8.1.1.4.07 Tooling & Processing - SiC/SiC

‘1.8.1.1.4.07 ‘ 811431 ‘Tooling & Processing - SiC/SIC ‘OBFEBll ‘O3AUGll AR To0ling & Processing - SiC/SIC
1.8.1.1.4.08 Material Procurement - SiC/SiC

‘1.8.1.1.4.08 ‘ 811421 ‘Material Procurement - SiC/SiC ‘OZSEPlo ‘OlAPRll AR \taterial Procurement - SiC/SiC
1.8.1.1.4.09 Fabricate Components - SiC/SiC

‘1.8.1.1.4.09 ‘ 811441 ‘Fabrication Components - SiC/SIC ‘O4AUGll ‘OSMARlZ AR abrication Components - SIC/SIC
1.8.1.1.4.10 Assemble Prototype

‘1.8.1.1.4.10 ‘ 811450 ‘Assem ble Prototype w/ Heat Treatment ‘033AN12 ‘30APR12 AW Assemble Protatype w/ Heat Treatment

1.8.1.1.5 Prototype Assembly, Testing & Installation
1.8.1.1.5.01 Packaging & Shipping to Test Facility

1811501 | suss10 | pPackage and ship prototype to test facility 0IMAY12  [313UL12 /¥/Package and ship prototype to test facility
1.8.1.1.5.02 Installation in Test Facility

1.8.1.1.5.02 8115520 Mockup installation & testing 01AUG12 31JAN13 ﬂkup installation & testing
1.8.1.1.5.02 811500 Prototype Testing 31AUG12 31IMAY13 Prototype Testing
1.8.1.1.5.03 Test Performance & Documentation

1.8.1.1.5.03 8115530 Mockup post-analysis & design recommendations |01FEB13 01MAY13 Mockup post-analysis & design recommendations /Y/

1.8.1.1.6 TBM Fabrication

18.1.1.6 811650 TBM Contract Renegotiation 02SEP10 @ TBM Contract Renegotiation

1.8.1.1.6 8116COST TBM Fabrication Costs 02SEP10 31MAR15 TBM Fabrication Costs
1.8.1.1.6.01 Tooling & Processing - FS

‘1.8.1.1.6.01 ‘ 811665 ‘TBM Tooling & Processing - FS ‘02FEBlZ ‘31JUL12 /NE\/TBM Tooling & Processing - FS
1.8.1.1.6.02 Material Procurement - FS

‘1.8.1.1.6.02 ‘ 811655 ‘TBM Material Procurement - FS ‘OljULll ‘OlMARlZ @TBM Material Procurement - FS
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WBS Activity Activity Early Early
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1.8.1.1.6.03 1st TBM Fabrication Components - FS

i1.8.1.1.6.o3 i 811660 iTBM Fabrication - FS i01JU|_13 i30APR14 AN TEM Fabrication - FS
1.8.1.1.6.04 Tooling & Processing - SiC/SiC

i1.8.1.1.6.04 i 811676 iTBM Tooling & Processing - SiC/SiC i02|:E|312 i313UL12 /NEER/TBM Tooling & Processing - SiC/SiC
1.8.1.1.6.05 Material Procurement - SiC/SiC

i1.8.1.1.6.05 i 811656 iTBM Material Procurement - SiC/SiC io]_JULll i01MAR12 /NEEEE\/TBM Material Procurement - $iC/SiC
1.8.1.1.6.06 1st TBM Fabrication Components - SiC/SiC

i1.8.1.1.6.06 i 811666 iTBM Fabrication - SiC/SiC i01JUL13 i30APR14 AR 1B\ Fabrication - SIC/SIC
1.8.1.1.6.07 Assemble 1st TBM Article

i1.8.1.1.6.o7 i 811679 iAssembIe TBM 1st Article i3OOCT13 i30APR14 AR 1ssemble TBM 1st Article

1.8.1.1.7 Acceptance Tests & Packaging
1.8.1.1.7.01 Final Acceptance Tests

i1-8-1-1-7-01 i 811670 iTBM Final Acceptance Tests i01MAY14 i01JAN15 TBM Final Acceptance Tests A
1.8.1.1.7.02 TBM Packaging

1.8.1.1.7.02 811675 TBM packaging & Shipping 02JAN15 31MAR15 TBM Packaging & Shipping A4S
1.8.1.1.7.02 811760 TBM Ready for Shipping to ITER 31MAR15 TBM Ready for Shipping to ITER®

1.8.1.2 Helium Flow Loops

1.8.1.2.1 Primary Helium Loop

1.8.121 iSlZlCOST iPrimary Helium Loop Costs ‘3ODEC1O ‘31DEC14 Primary Helium Loop Costs
1.8.1.2.1.01 Preliminary Design of Primary Helium Loop

i1.8.1.2.1.01 i 81210100 ipre“m' design - Primary Helium Loop iOZJANOG i3OSEPO8 Prelim. design - Primary Helium Loop
1.8.1.2.1.02 Detailed Design of Primary Helium Loop

i1.8.1.2.1.02 i 81210200 iDetaiied design - Primary Helium Loop ‘OlOCTOB ‘29DEC10 Detailed design - Primary Helium Loop
1.8.1.2.1.03 Fabrication / Procurement

1.8.1.2.1.03 81210300 Fab. Bid Pkg preparation & processing 30DEC10 28SEP11 @Fab. Bid Pkg preparation & processing

1.8.1.2.1.03 81210306 Primary Loop fabrication 30SEP11 30SEP13 i Primary Loop fabrication
1.8.1.2.1.03 81210303 Fabrication Contract Award 28SEP11 Fabrication Contract Award
1.8.1.2.1.04 Assembly, Testing & Installation

1.8.1.2.1.04 81210400 Primary LOOp testing, packaging & shipping 010CT13 30MAY14 Primary Loop testing, packaging & shipping /N /

1.8.1.2.1.04 81210410 On-site installation - primary loop 02JUN14 31DEC14 On-site installation - primary IoopE’j
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WBS Activity Activity Early Early
ID Description Start Finish FY06 Fvoz [ Fyos [ Fyoos [ Fyio | Fyil FY12 FY13 FY14 FY15 FY16
1.8.1.2.2 Intermediate Helium Loop
18122 ‘8122003T ‘Secondary Helium Loop Costs ‘3ODEC10 ‘31DEC14 Secondary Helium Loop Costs
1.8.1.2.2.01 Preliminary Design of Intermediate Helium Loop
‘1.8.1.2.2.01 ‘ 81220100 ‘pre”m_ design - Secondary Helium Loop ‘OZJANOG ‘SOSEPOS e Prelim. design - Secondary Helium Loop
1.8.1.2.2.02 Detailed Design of Intermediate Helium Loop
‘1.8.1.2.2.02 ‘ 81220200 ‘Detailed design - Secondary Helium Loop ‘OlOCTOS ‘29DEC10 Detailed design - Secondary Helium Loop
1.8.1.2.2.03 Fabrication / Procurement
1.8.1.2.2.03 81220300 Fab. Bid Pkg preparation & processing 30DEC10 28SEP11 @Fab. Bid Pkg preparation & processing
1.8.1.2.2.03 81220320 Secondary Loop fabrication 30SEP11 30SEP13 i Secondary Loop fabrication
1.8.1.2.2.03 81220310 Fabrication Contract Award 28SEP11 Fabrication Contract Award
1.8.1.2.2.04 Assembly, Testing & Installation
1.8.1.2.2.04 81220400 Secondary Loop testing, packaging & shipping 010CT13 30MAY14 Secondary Loop testing, packaging & shipping / N,/
1812204 81220410 | On-site installation - secondary loop 02JUN14  |31DEC14 On-site installation - secondary loop /SEEE/
1.8.1.3 PbLi Flow Loop
1.8.1.3.1 Preliminary Design of PbLi Loop
‘1-8-1-3-1 ‘ 813100 ‘Preliminary Design ‘OZJANOG ‘31DEC08 £ Preliminary Design
1.8.1.3.2 Detailed Design of PbLi Loop
18132 | 813200 | Detailed Design 0LJANO  [3IMARIL Detailed Design
1.8.1.3.3 Fabrication / Procurement
1.8.1.33 813300 Bid package preparation & processing 01APR11 29SEP11 Bid package preparation & processing
18.1.33 813320 PbLi Flow Loop fabrication 30SEP11 28JUN13 T /PbLi Flow Loop fabrication
1.8.1.33 813310 Fabrication Contract Award 29SEP11 Fabrication Contract Award
1.8.1.33 8133COST Fabrication / Procurement Costs 01APR11 28JUN13 Fabrication / Procurement Costs
1.8.1.3.4 Assembly, Testing & Installation
1.8.1.34 813400 Testing, packaging & shipping 01JUL13  |31DEC13 /NETA/ Testing, packaging & shipping
1.8.1.34 813410 On-site installation 01JAN14 31DEC14 On-site installatio n@
1.8.1.34 8134COST Assembly, Testing & Install. Costs 01JUL13 31DEC14 Assembly, Testing & Install. Costs
1.8.1.4 Tritium Processing Systems
1.8.1.4.1 Administration
18.14.1 81410100 Administration 01FEBO6 30JUN14 Administration
Start Date 02JANO6 Early Bar TBM9 Sheet 15 of 28
Ei:tithIZf:e 3012MJiEéz | 'Progress Bar Date Revision Checked Approved
Run Date 29JUNO6 10:49 | A} Critical Activity ITER TBM Project
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WBS Activity Activity Early Early
ID Description Start Finish FY06 Fvoz [ Fyos [ Fyoos [ Fyio | Fyil FY12 FY13 FY14 FY15 FY16
1.8.1.4.2 R&D
1.8.1.4.2.01 Model Development & Testing
1.8.1.4.2.01 814202100 Basic geometry permeator model devel. 01SEPOS 31AUG09 /NI /Basic geometry permeator model devel.
1.8.1.4.2.01 814202105 Permeator experiment modeling & benchmarking |01SEP09 30JUN11 Permeator experiment modeling & benchmarking
1.8.1.4.2.01 814202110 ITER permeator system modeling 01JUL11 30DEC11 ITER permeator system modeling
1.8.1.4.2.01 814221COST Model Deve|0pment Costs 01SEPO08 30DEC11 Model Development Costs
1.8.1.4.2.02 Fate of Tritium in PbLi
1.8.1.4.2.02 814202200 Mass transfer coefficients measurements 030CTO07 01SEPOS /NI /Mass transfer coefficients measurements
1.8.1.4.2.02 814202205 Chemical speciation studies 030CTO07 01SEP0O8 /NI / chemical speciation studies
1.8.1.4.2.02 814202210 Liquid (PbLi side)-solid (tube wall) equilibrium 02SEPOS 31AUG09 /NI /Liquid (PbLi side)-solid (tube wall) equilibrium
1.8.1.4.2.02 814222COST | Fate of Tritium Costs 030CTO07 31AUG09 Fate of Tritium Costs
1.8.1.4.2.03 Tritium Extraction from PbLi
1.8.1.4.2.03 814202300 Permeator experiment design/fabrication 01SEP09 30JUN10 /NI Permeator experiment design/fabrication
1.8.1.4.2.03 814202305 Permeator experiment and optimization 01JUL10 20JUN11 /NI / Permeator experiment and optimization
1.8.1.4.2.03 814223COST Tritium Extraction Costs 01SEP09 29JUN11 Tritium Extraction Costs
1.8.1.4.2.04 Tritium Extraction from He
1.8.1.4.2.04 ‘ 814202400 ‘Small scale testing of various removal techniq's ‘OZJANlZ ‘31DEC12 Small scale testing of various removal techniq's / S/
1.8.1.4.3 Engineering
1.8.143 ‘8143COST ‘Engineering Costs ‘01001‘13 ‘20MAR15 Engineering Costs
1.8.1.4.3.01 Design
1.8.1.4.3.01.01 Tritium Extraction from PbLi
1.8.1.4.3.01.01 Tritium extraction from PbLi 010CT13*  |30SEP14 Tritium extraction from PbLi/ VEms,/
1.8.1.4.3.01.02 Tritium Extraction from He
Tritium extraction from He 010CT13  |30SEP14 Tritium extraction from He / V. /
1.8.1.4.3.01.03 System Integration
1.8.1.4.3.01.03 81430400 System integration 010CT14 20MAR15 System integration /Nm\/
1.8.1.5 DCLL / ITER System Integration
1.8.1.5.1 Administration
1.8.15.1 815100 Administration 03JULO6 26DEC14 | Administration
Start Date 02JANO6 Early Bar TBM9 Sheet 16 of 28
Finish Date 31MAR15 Date Revision Checked Approved
Data Date 023aN0s | A———) Fogress Bar
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WBS Activity Activity Early Early
ID Description Start Finish FY06 Fyoz | Fvos | FYo9 | Fvio | FEvia FY12 FY13 FY14 FY15 FY16
1.8.1.5.2 R&D
1.8.1.5.2 ‘81SZCOST ‘ R&D Costs ‘OlJANOS ‘3OSEP09 /NI /R&D Costs
1.8.1.5.2.01 He and PbLi Conc. Pipe joints
‘1.8.1.5.2.01 ‘ 81520100 ‘pri Concentric pipe slip joint R&D ‘01JAN08 ‘SOSEPOQ /NI / PbLi Concentric pipe slip joint R&D
1.8.1.5.2.02 VV Plug Bellows Design
‘1.8.1.5.2.02 ‘ 81520200 ‘p|ug Bellows design ‘OlJANOS ‘305Ep09 /N Plug Bellows design
1.8.1.5.3 TBM System Design Integration
1.8.1.5.3 81531COST Design Costs 03JULO6 28SEPO7 KjDesign Costs
1.8.1.5.3 81532COST Design Costs 030CTO07 01JAN13 Design Costs
1.8.1.5.3.01 In-Vessel System Integration
1.8.1.5.3.01.01 TBM System Integration
1.8.1.5.3.01.01 815301100 PbLi Loop in-vessel system integration 03JUL06 26SEP12 PbLi Loop in-vessel system integration
1.8.1.5.3.02 Ex-Vessel System Integration & Interface.
1.8.1.5.3.02.01 PbLi Loop Installation Inside Transporter
1.8.1.5.3.02.01 PbLi Loop installation in transporter
1.8.1.5.3.02.02 Pipe Runs
1.8.1.5.3.02.03 Helium Loop Installation Interface
1.8.1.5.3.02.03 815302300 He Loop installation 03JUL09 01JAN13 He Loop installatio
1.8.1.5.3.03 RH System Integration
‘1-8-1-5-3-03 ‘ 81530300 ‘RH System integration ‘16DEC09 ‘16JAN13 RH System integration
1.8.1.5.3.04 Engineering Design & Analysis:
‘1.8.1.5.3.04 ‘ 81530400 Engineering design & analysis ‘030(;1‘07 ‘OlJANl?) Engineering design & analysis
1.8.1.5.3.05 Piping System Design & Analysis
‘1.8.1.5.3.05 ‘ 81530500 ‘piping system design & analysis ‘O3OCTO7 ‘02\]AN12 Piping system design & analysis
1.8.1.5.3.06 Piping Bellows Design & Analysis
‘1.8.1.5.3.06 ‘ 81530600 ‘piping bellows design & analysis ‘OSOCTO7 ‘16JAN12 Piping bellows design & analysis
1.8.1.5.3.07 Special Remote Handling Tooling Requirements.
‘1-8-1-5-3-07 ‘ 81530700 ‘RH Special Tooling ‘O4JAN10 ‘02JAN12 RH Special Tooling
1.8.1.5.4 Fabrication, Procurement & Shipping.
‘1.8.1.5.4 ‘ 815400 ‘Fabrication, procurement & Shipping ‘03JAN12 ‘29JAN14 Fabrication, procurement & shipping
Start Date 02JANO6 Early Bar TBM9 Sheet 17 of 28
Finish Date 31MAR15 — Progress Bar Date Revision Checked Approved
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WBS Activity Activity Early Early

ID Description Start Finish FY06 Fyoz | Fvo8 [ Fyoo [ Fyio [ Fvil FY12 FY13 FY14 FY15 FY16
1.8.1.5.5 Assembly & On-Site Testing
18155 815500 Assembly and on-site testing 31JAN13  |02JAN15 Assembly and on-site testing
1.8.2 HCCB
1.8.2 8213100 Begin Preliminary Design 02JANO6* @Begin Preliminary Design
1.8.2 82140400 Begin Prototype Fabrication 01APR11 @Begin Prototype Fabrication
182 82140500 Begin Prototype Qualification Tests 30MAR12 @®Begin Prototype Qualification Tests
182 82140700  |Begin Submodule Fabrication 31DEC12 @Begin Submodule Fabrication
1.8.2 82140800 Begin Submodule Acceptance Tests 30SEP13 Begin Submodule Acceptance Tests€
182 82130135 Preliminary Fabrication Scheme Defined 28SEPO7 @Preliminary Fabrication Scheme Defined
1.8.2 82130155 International Agreement Established 31DECO07 @ International Agreement Established
1.8.2 82130200 Prelim Design Review 31DEC08 @Prelim Design Review
1.8.2 82130245 Contract/Bid Specification Development Complete 28SEP09 @ Contract/Bid Specification Development Complete
1.8.2 82140110 Fabrication Contract Award 31MAR10 @Fabrication Contract Award
1.8.2 82130310 Submodule Detailed Design Final Review 28DEC12 @ submodule Detailed Design Final Review
182 82150110 Deliver to Host Party 02JUL14 @Deliver to Host Party
1.8.2 82150210 Ready to Ship to ITER 31MAR15 Ready to Ship to [TER¢

1.8.2.1 Test Submodule
1.8.2.1.1 Administration

1.8.2.1.1 82110110 Administration 02JANO6 20MAR15 1 Administration
18211 82110100 Begin HCCB 02JANO6* Begin HCCB
1.8.2.1.2 R&D
18212 8212100 Begin HCCB R&D 02JANO6* ¢ Begin HCCB R&D
18212 8212180 H-H Phase R&D Complete 29AUG12 @H-H Phase R&D Complete
1.8.2.1.2.01 Helium Flow Distrib. & Manifold Flow Testing
1.8.2.1.2.01 82120100 Mode”ng ana|ysis 02JANO6 29JUNO7 Modeling analysis
1.8.21.2.01 82120140 He loop design, construction, upgrade 02JANO6 31DECO07 He loop design, construction, upgrade
1.8.2.1.2.01 82120110 Test articles design and construction 02JANO6 31DEC08 Test articles design and construction
1.8.2.1.2.01 82120120 Diagnostics procurement & installation 020CT06 31DECO07 Diagnostics procurement & installation
1.8.2.1.2.01 82120130 Perform 1st series of experiments 02JULO7 30JUNOS AR perform 1st series of experiments
Start Date 02JAN06 Early Bar TBM9 Sheet 18 of 28
Finish Date 31MAR15 Date Revision Checked Approved
Data Date 023aN0s | A———) Fogress Bar
Run Date 29JUNO6 10:49 —Crilical Activity ITER TBM PrOjeCt

June 28 2006 Project Detail Schedule

© Primavera Systems, Inc.

18



WBS Activity Activity Early Early
D Description Start Finish FY06 Fyoz | Fvos [ Fyos [ Fyio [ Fvi1 FY12 FY13 FY14 FY15 FY16
1.8.2.1.2.01 82120150 Data analysis & documentation for 1st series 01JANOS 31DEC08 AN Data analysis & documentation for 1st series
1.8.2.1.2.01 82120160 Perform 2nd series of experiments 01JULO08 30JUNO9 /NI / perform 2nd series of experiments
1.8.2.1.2.01 82120170 Data analysis & documentation for 2nd series 01JANO9 31DEC09 /NI / Data analysis & documentation for 2nd series
18.2.1.2.01 82120155 Complete Data Analysis for 1st Series 31DECO08 @ Complete Data Analysis for 1st Series
1821201 82120175 Complete Data Analysis for 1st Series 31DEC09 @ Complete Data Analysis for 1st Series
18.2.1.2.01 82121COST Helium Flow Distr. R&D Costs 02JANO6 31DEC09 L Helium Flow Distr. R&D Costs
1.8.2.1.2.02 Solid Breeder Thermomechanics & Temp Window
1.8.2.1.2.02 82120200 Modeling analysis 02JANO6 31DECO08 AV \odeling analysis
1.8.2.1.2.02 82120220 Diagnostic development 01JANO7 31DECO08 AN Diagnostic development
1.8.2.1.2.02 82120230 Test articles design and construction 02JULO7 31DECO08 AV Test articles design and construction
1821.2.02 82120210 Experimental facility upgrade 01JANO8 31DEC08 AN Experimental facility upgrade
1.8.2.1.2.02 82120240 Perform experiments 01JANOS 31DEC09 AN Perform experiments
1.8.2.1.2.02 82120250 Data analysis 01JANO9 31DEC10 A Data analysis
1.8.2.1.2.02 82120260 TBM thermomechanics modeling 01JAN10 31DEC10 /NI /TBM thermomechanics modeling
1.8.2.1.2.02 82122COST Solid Breeder Thermomechanics R&D Costs 02JANO6 31DEC10 L Solid Breeder Thermomechanics R&D Costs
1.8.2.1.2.04 Tritium Control & Predictive Capability
1.8.2.1.2.04 82120400 Problem definition 020CT06* 29DEC06 Problem definition
1.8.2.1.2.04 82120430 Measurements & operating regimes 020CTO06 30MARO7 Measurements & operating regimes
1.8.2.1.2.04 82120410 Model development 020CTO06 29SEP08 Model development
1.8.2.1.2.04 82120440 Design 02APRO7 28SEPO7 /NE/Design
1.8.2.1.2.04 82120450 Material procurement 02JULO7 28DEC07 /NEEE\/Material procurement
1.8.2.1.2.04 82120460 Fabrication/setup 010CTO07 31MARO8 /NE\/Fabrication/setup
1.82.12.04 82120470 | Experiments 01APRO8  |29DEC08 /NI Experiments
1821204 82120480 Single-effect benchmark simulations 30DEC08  |30JUNO9 /NEE\/single-effect benchmark simulations
1.8.2.1.2.04 82120490 Documentation 01JULO09 30SEP09 /¥A/Documentation
1.8.2.1.2.04 82120510 Measurements & operating regimes 010CTO09 27NOV09 /\/Measurements & operating regimes
1.8.2.1.2.04 82120520 Design upgrade 30NOV09 30MARI10 /NB\/Design upgrade
1.8.2.1.2.04 82120530 Material procurement 29JAN10 31MAY10 /NB\/Material procurement
1.8.2.1.2.04 82120540 Setup 31MAR10 30JUL10 /SB\/Setup
Start Date 02JAN06 Early Bar TBM9 Sheet 19 of 28
Ei:tiZthf;te 3012M3iﬁ(1)2 ) & rogress ar Date Revision Checked Approved
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WBS Activity Activity Early Early
D Description Start Finish FY06 Fvoz | Fvo8 [ Fyoo [ Fyio [ Fvil FY12 FY13 FY14 FY15 FY16

1.8.2.1.2.04 82120550 Experiments 02AUG10 28JAN11 /NEE/Experiments
1.8.2.1.2.04 82120560 Multiple-effect benchmark simulations 31JAN11 29APR11 /S8/Multiple-effect benchmark simulations
1.8.2.1.2.04 82120570 Documentation 02MAY11 29JUL11 /¥A/Documentation
1.8.2.1.2.04 82120580 Documentation and inputs to RPrS and TSD 02MAY11 310CT11 /NEE/Documentation and inputs to RPrS and TSD
1.8.2.1.2.04 82120420 Single-effect experimental study 020CT06 29DEC08 Zf Single-effect experimental study
1.8.2.1.2.04 82124COST Tritium Control R&D Costs 020CT06 310CT11 Tritium Control R&D Costs
1.8.2.1.2.04 82120500 Multiple-effect experimental study 010CT09 28JAN11 /NI / Multiple-effect experimental study
1.8.2.1.2.05 Breeder Pebble Specifications & Qualifications
1.8.2.1.2.05 821205000 Init. breeder pebble knowledge base & proc spec  |02JAN06 30DEC11 AT Y niit. breeder pebble knowledge base & proc spec
1.8.2.1.2.05 821205010  |Breeder pebble know. base & proc spec for DD&DT|02JAN12  |20MAR15 Breeder pebble know. base & proc spec for DD&DT |
18.2.1.2.05 82125COST  |Breeder Pebble R&D Costs 02JAN06 20MAR15 Breeder Pebble
1.8.2.1.2.06 Diagnostics and Instrumentation
1.8.2.1.2.06 82120600 EM phase/plasma disruptions diagnostics 020CT06* 31DEC10 —EM phase/plasma disruptions diagnostics
182.1.2.06 82120610 Neutronics diagnostics & design integration 020CT06*  |20MAR15 ZT | | | | Neutronics diag
182.1.2.06 82120620 High T force/strain sensor 020CT06*  |20MAR15 Zf | | | | High T force/strg
182.1.2.06 82156COST  |Diagnostics & Instrumentation R&D Costs 020CTO06 20MAR15 Diagnostics & In

1.8.2.1.2.07.01

1.8.2.1.2.07 Partially Integrated Tests
Helium Flow & FW Heat Flux Testing

182120701 |821207100  \Mockup Design for Flow & Heat Flux Test 01JUL09 29DEC09 /SEE/Mockup Design for Flow & Heat Flux Test

1.8.2.1.2.07.01 821207110 Mockup Fabrication 30DEC09 30APR10 /SB\/Mockup Fabrication

1.8.2.1.2.07.01 821207130 Flow & Heat Flux Testing 03MAY10 30JUN10 /N/Flow & Heat Flux Testing

1.8.2.1.2.07.01 821707140 Post Analysis & Disposal 01JUL10 02AUG10 /\/Post Analysis & Disposal

1.8.2.1.2.07.01 821271COST  |He Flow & Heat Flux Testing Costs 01JUL09 02AUG10 /NI /He Flow & Heat Flux Testing Costs

1.8.2.1.2.07.02 HCCB Prototype Pressurization Testing

182120702 |821207200 |Pressurization Testing 01MAY12  |28JUN12 /N\/Pressurization Testing
182120702 |821207240 | Post Analysis & Writeup 29JUN12  |29AUG12 /N/Post Analysis & Writeu
1.8.2.1.2.07.02 821272COST HCCB Prototype Testing Costs 01MAY12 29AUG12 /NEL/HCCB Protatype Testing Costs

Start Date
Finish Date
Data Date
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WBS Activity Activity Early Early
D Description Start Finish Fvoz [ Fyos [ Fvoo [ Fvio [ Fyvil FY12 FY13 FY14 FY15 FY16
1.8.2.1.2.08 In-Pile Pebble Bed Assembly Test
8 08.0 pile ermo-mecha al and Breede a
1.8.2.1.2.08.01 82120810 Reference strategy development 020CTO06* 28SEPO7 /NI /Reference strategy development
1.8.2.1.2.08.01 82120820 Conceptual experimental design 02APRO7 290SEPOS /NI / conceptual experimental design
1.8.2.1.2.08.01 82120830 Experimental matrix development 010CTO07 30MAR10 Experimental matrix development
1.8.2.1.2.08.01 82120840 Capsule & facility design, construction & QA 30SEPO8 30SEP10 Capsule & facility design, construction & QA
1.8.2.1.2.08.01 82120850 In-Pile test 010CT10 30SEP11 mﬂnpne test
1.8.2.1.2.08.01 82120860 Post-irradiation examination 030CT11 28SEP12 Post-irradiation examination
1.8.2.1.2.08.01 82120865 In-pile Testing Complete 28SEP12 In-pile Testing Complete
1.8.2.1.2.08.01 821281COST In-pile Thermo-mech & Breeder Eval Costs 020CT06 28SEP12 In-pile Thermo-mech & Breeder Eval Costs
3 08.0 PBA Performance Evaluatio
1.8.2.1.2.08.02 82120880 Reference strategy development 01JAN10* 30DEC10 /NI / Reference strategy development
1.8.2.1.2.08.02 82120890 Conceptual experimental design 01APR10 29SEP11 @Conceptual experimental design
1.8.2.1.2.08.02 82120900 Experimental matrix development 31DEC10 29MAR13 Experimental matrix development
1.8.2.1.2.08.02 82120910 Capsule & facility design, construction & QA 02JAN12 31DEC13 Capsule & facility design, construction & QA
1.8.2.1.2.08.02 82120920 In-Pile test 01JAN14 31DEC14 /IR /In-Pile test
1.8.2.1.2.08.02 82120930 Post-irradiation examination 02DEC14 27FEB15 Post-irradiation examination /W/
1.8.2.1.2.08.02 82120935 In-Situ PBA Performance Eval Complete 27FEB15 In-Situ PBA Performance Eval Complete @
1.8.2.1.2.08.02 821282COST  ||n-pile PBA Performance Eval Costs 01JAN10 27FEB15 In-pile PBA Performance Eval Costs
1.8.2.1.3 Engineering

1.8.2.1.3.01 Preliminary Design

182.13.01 82130100 Project Definition 02JANO6 30JUN06 oject Definition

1.8.2.1.3.01 82130110 Establish Driving Design Considerations 02JANO6 29SEP06 Establish Driving Design Considerations

1.8.2.1.3.01 82130125 Perform Neutronics Analysis 02JANO6 02APRO7 Perform Neutronics Analysis

1821.3.01 82130150 Develop Int'l Agmts (Initial) 02JANO6 31DECO07 Develop Int'l Agmts (Initial)

1.8.2.1.3.01 82130130 Perform Design Analysis 03JULO6 28SEPO0O7 Perform Design Analysis

1.8.2.1.3.01 82130140 Identify Ref Test Submodule Design 010CTO07 31MAROS AR |dentify Ref Test Submodule Design

1.8.2.1.3.01 82130170 Prelim Tech Spec Documents 010CTO7 30SEP0O8 AN Prelim Tech Spec Documents

1.8.2.1.3.01 82130165 Initial Fabrication Dwgs 01APRO0O8 01JULO8 AW nitial Fabrication Dwgs

Start Date 02JAN06 Early Bar TBM9 Sheet 21 of 28
Finish Date Date Revision Checked Approved
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WBS Activity Activity Early Early
D Description Start Finish FY06 Fyoz | Fvos [ Fyos [ Fyio [ Fvi1 FY12 FY13 FY14 FY15 FY16
18.21.3.01 82130180 | Assess Design Issues/Risks 01APR08  |31DECO08 A ssess Design Issues/Risks
1.8.2.1.3.01 82130190 Finalize Project Mgt Plan 02JULO8 31DECO08 AR Finalize Project Mgt Plan
18.2.1.3.01 82130120 Perform Parametric Analysis 02JANO6  |31MARO8 mmmetric Analysis
1.8.2.1.3.01 82131COST Preliminary Design Costs 02JANO6 31DEC08 Preliminary Design Costs
1.8.2.1.3.01 82130160 Finalize Design To Specs 010CTO07 30SEP0O8 AN Finalize Design To Specs
1.8.2.1.3.02 Detailed Design
1.8.2.1.3.02 82130220 Complete Design & Design Analysis 02APR09 31MAR10 AR Complete Design & Design Analysis
1.8.2.1.3.02 82130240 Develop Contract Agreement 30JUNO09 28SEP09 AW Develop Contract Agreement
1.8.2.1.3.02 82130230 Complete Tech Specification Doc's 29SEP09 28SEP10 /NI Complete Tech Specification Doc'
1.8.2.1.3.02 82130250 Establish Material Specifications 30DEC09 01JUL10 AR stablish Material Specifications
1.8.2.1.3.02 82130260 Develop Fabrication Dwgs 02JUL10 03JAN11 _DevelOJJ Fabrication Dwgs
1.8.2.1.3.02 82130270 Establish Qualification Criteria & NDT Methods 30SEP10 30JUN11 AR Establish Qualification Criteria & NDT Methods
1.8.2.1.3.02 82130280 Develop Instrumentation Specifics & Wiring Diag |04JAN11 05APR11 /¥A/Develop Instrumentation Specifics & Wiring Diag
1.8.2.1.3.02 82130300 TBM Design Modification (if necessary) 01JUL11 29JUN12 BM Design Modification (if necessary)
1.8.2.1.3.02 82130303 Estab mat'l specs for TBM incl; Ceramic breeder |250CT11 24APR12 Ewaﬂ specs for TBM incl: Ceramic breeder
18.2.1.3.02 82130306 | Develop TBM fab dwgs & instrumentation diagram |02JUL12  |28DEC12 Develop TBM fab dwgs & instrumentation diagram
1.8.21.3.02 82130210 | Start Detailed Design 02APRO09 @®start Detailed Design
182.1.3.02 82130290 Detailed Design Review 30JUN11 @ Detailed Design Review
182.1.3.02 82132COST | Detailed Design Costs 02APR0O9  |28DEC12 Detailed Design Costs
1.8.2.1.3.03 Title lll
‘1-8-2-1-3-03 ‘ 82130320 ‘Fabrication Support/Supervision ‘01APR10 ‘31MAR14 Fabrication Support/Supervision
1.8.2.1.4 Prototype & TBM Fabrication & Testing
1.8.2.1.4 8214COST ‘Fabrication / Procurement Costs ‘ZQSEPOQ ‘OlAPR14 Fabrication / Procurement Costs Ay
1.8.2.1.4.01 Call for Tender / Contract Award
‘1.8.2.1.4.01 ‘ 82140100 ‘Bid package preparation and processing ‘ZQSEPOQ ‘31MAR10 AW Bid package preparation and processing
1.8.2.1.4.02 Material Procurement
‘1.8.2.1.4.02 ‘ 82140200 ‘Material procurement ‘OlAPRlO ‘31MAR11 AR \/aterial procurement
1.8.2.1.4.03 Tooling & Processing
‘1.8.2.1.4.03 ‘ 82140300 ‘Tooling & processing ‘OlAPRlO ‘31MAR11 A T00ling & processing
Start Date 02JANO6 Early Bar TBM9 Sheet 22 of 28
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1.8.2.1.4.04 Prototype Fabrication
‘1.8.2.1.4.04 ‘ 82140402 ‘ Prototype fabrication ‘01APR11 ‘29MAR12 AR Prototype fabrication
1.8.2.1.4.05 Prototype Qualification Tests
‘1.8.2.1.4.05 ‘ 82140505 ‘ Prototype qua”fica‘[ion tests ‘SOMAR]_Z ‘28DEC12 AR prototype qualification tests
1.8.2.1.4.06 TBM Sub-module Material Procurement
‘1.8.2.1.4.06 ‘ 82140600 ‘Submodme material procurement ‘3OMAR12 ‘28DEC12 AR s bmodule material procurement
1.8.2.1.4.07 TBM Sub-module Fabrication
‘1.8.2.1.4.07 ‘ 82140705 ‘Submodule fabrication ‘31DEClZ ‘27SEP13 A s,bmodule fabrication
1.8.2.1.4.08 TBM Sub-module Acceptance Tests
‘1.8.2.1.4.08 ‘ 82140805 ‘Submodme acceptance tests ‘305Ep13 ‘OlAPR14 Submodule acceptance tests AN
1.8.2.1.5 TBM Integration & Shipping to ITER
1.8.2.1.5 ‘ 8215110 ‘Delivery to Host Party Site ‘02APR14 ‘02JUL14 Delivery to Host Party Site AflY
1.8.2.1.5.01 Party Integration & Module Acceptance Tests
‘13-2-1-5-01 ‘ 82150100 ‘ Host Party Integration & Module Acceptance Tests ‘O3JUL14 ‘27FE815 Host Party Integration & Module Acceptance Tests Al
1.8.2.1.5.02 Packaging
‘1.8.2.1.5.02 ‘ 82150200 ‘Packaging for Delivery to ITER Site ‘02MAR15 ‘31MAR15 Packaging for Delivery to ITER Site A
1.8.2.2 Ancillary Equipment
1.8.2.2.1 Administration
‘1.8.2.2.1 ‘ 822100 ‘Administration ‘02APRO9 ‘20MAR15 Administration
1.8.2.2.2 Engineering
18222 ‘82221COST ‘Engineering Costs ‘OlJANOQ ‘31MAR14 AT = gineering Costs
1.8.2.2.2.01 Preliminary Design
‘1.8.2.2.2.01 ‘ 82220100 ‘Preliminary design ‘OleNog ‘SlDECOQ A Pcliminary design
1.8.2.2.2.02 Detailed Design
‘1.8.2.2.2.02 ‘ 82220200 ‘Detailed design ‘OlJANlO ‘31DEC1O A Detailed design
1.8.2.2.2.03 Title lll
‘1.8.2.2.2.03 ‘ 82220300 ‘Title 1 ‘03JAN11 ‘31MAR14 A Tt ||
1.8.2.2.3 Fabrication/Procurement
‘1.8.2.2.3 ‘ 822300 ‘Procurement, fabrication & testing ‘O3JAN11 ‘31MAR14 Procurement, fabrication & testing AN
1.8.2.2.4 Assembly/Installation
1.8.2.24 ‘ 822400 ‘Assembly & Packaging ‘01APR14 ‘31MAR15 Assembly & Packaging*
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‘1-8-2-2-4 822405 Ancillary Equipment Complete 31MAR15 Ancillary Equipment Complete 4>
1.8.2.2.5 US Contribution to Port A He cooling system
‘1.8.2.2.5 822500 US contribution to Port A He cooling system 29SEPOS8 26SEP13 AT Y] S contribution to Port A He cool
1.8.2.3 HCCB / ITER System Integration
1.8.2.3.1 Liason w/ IT/Parties on Machine/System Interface
1.8.2.3.1 823100 Liason w/ IT Parties on Machine/System Interface |010CT07 20MAR15 A Y | iasan w/ IT Par
1.8.2.3.1 823105 Complete HCCB / ITER System Integration 20MAR15 Complete HCCB / ITER System Integration€
1.8.2.3.2 Documentation
‘1.8.2.3.2 ‘ 823200 ‘ Documentation ‘0100T07 ‘20MAR15 Documentation
1.8.2.3.3 Port Cell Layout & Sys/Piping Integration
‘1-8-2-3-3 ‘ 823300 ‘Port Cell Layout & Sys/Piping Integration ‘OlJULll ‘20MAR15 Port Cell Layout & Sys/Piping Integration
1.8.2.3.4 Data Acquisition, Instrumentation & Ctrl Integra
1.8.23.4 823400 Data Acquisition’ Instrumentation & Ctrl Integra 29MAR13 20MAR15 Data Acquisition, Instrumentation & Ctrl Integra,
1.8.3 Predictive Capabilities
1.8.3 1831000 Initiate Predictive Capability (PC) 03JULO06* @ nitiate Predictive Capability (PC)
1.8.3 1831104 Initiate Benchmarking Strategy Review 05JUL10 @ Initiate Benchmarking Strategy Review
183 1831101 PC Strategy Review 29JUN07 @PC Strategy Review
1.8.3 1831102 PC Integrated Code Structure Review 27JUNO8 @PC Integrated Code Structure Revie
183 1831103 Thermalhydraulics & MHD Integration Review 28AUG09 @ Thermalhydraulics & MHD Integration Review
1.8.3 1831105 Structural Code Integration Review 29JUN11 @ structural Code Integration Review
1.8.3 1831106 Neutronics Integration Review 27APR12 @ Neutronics Integration Review
1.8.3 1831107 Final TBM Design Changes 310CT12 @Final TBM Design Changes
1.8.3 1831108 Mass Transfer Integration Review 27JUN13 @ Mass Transfer Integration Review
183 1831109 Input to TBM Qualification 01MAY14 @input to TBM Qualification
1.8.3 1831111 TBM Ready for Shipping 31MAR15 TBM Ready for Shipping@
1.8.3.1 Models & Codes
1.8.3.1.1 MHD Thermofluid
183.1.1 18311100 MHD Modeling Tool Development (1.8.1.1.2.1.1) 01MARO06 30JUNO9 ‘ MHD Modeling Tool Development (1.8.1.1.2.1.1)
183.1.1 18311120 PbLi MHD Flow Design Analysis (1.8.1.1.3.1-2.4) 06MARO6 01SEP10 | PbLi MHD Flow Design Analysis (1.8.1.1.3.1-2.4
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1.8.3.1.2 Solid Breeder Thermomechanics
18.3.1.2 18312100 Peb Bed Thermomechanics Models (1.8.2.1.2.2) ‘OZJANOG ‘31DEC10 L Peb Bed Thermomechanics Models (1.8.2.1.2.2)
1.8.3.1.3 Tritium Permeation
1.8.3.13 18313120 SB Permeation and Release Models (1.8.2.1.2.4) 020CT06 310CT11 SB Permeation and Release Models (1.8.2.1.2.4)
1.8.3.13 18313100 PbLi Permeation and Release Models (1.8.1.4.2.1) |01SEP08 30DEC11 PbLi Permeation and Release Models (1.8.1.4.2.1)
1.8.3.1.4 CAD
18314 18314100 DCLL Design Solid Models (1.8.1.1.3.1-2.1) 02JANO6 01SEP10 Lr DCLL Design Solid Models (1.8.1.1.3.1-2.1)
1.8.3.1.4 18314120 HCCB Design Solid Models (1.8.2.1.3.1-2) 02JANO06 28DEC12 4 HCCB Design Solid Models (1.8.2.1.3.1-2)
1.8.3.1.5 Neutronics
18.3.15 18315120 HCCB Neutronics Models & Anal (1.8.2.1.3.1-2) 02JANO6 28DEC12 L HCCB Neutronics Models & Anal (1.8.2.1.3
1.8.3.15 18315100 DCLL Neutronics Models & Anal (1.8.1.1.3.1-2.3) 01MARO06 01SEP10 DCLL Neutronics Models & Anal (1.8.1.1.3.1-2.3
1.8.3.1.6 Structural / Stress
1.8.3.1.6 18316120 HCCB Struct Thermomech. Models (1.8.2.1.3.1-2) |02JAN06 28DEC12 Z HCCB Struct Thermomech. Models (1.8.2.]
1.8.3.1.6 18316100 DCLL Struct Thermomech. Models (1.8.1.1.3.1-2.6) |01MARO6 01SEP10 DCLL Struct Thermomech. Models (1.8.1.1.3.1-2.6)
1.8.3.1.7 Thermalhydraulics
18.3.17 18317110 HCCB He Loop Thermalhyd Models (1.8.2.1.3.1-2) |02JANO6 28DEC12 £ HCCB He Loop Thermalhyd Models (1.8.2.
18.3.17 18317100 DCLL Loop Thermalhyd Models (1.8.1.1.3.1-2.5) 01MARO6 01SEP10 DCLL Loop Thermalhyd Models (1.8.1.1.3.1-2.5)
1.8.3.2 Data, Databases & Constitutive Relations
1.8.3.2.1 RAFS Property Data
1.8.3.2.1 18321110 Joint Properties 020CT06 30SEP10 Joint Properties
18321 18321100 Base Metal Properties (1.8.1.1.2.4.3-6) 020CTO06 30DEC10 Base Metal Propertjes (1.8.1.1.2.4.3-6)
1.8.3.2.1 18321120 Irradiated Properties 01JULO08 30JUN10 Irradiated Properties
1.8.3.2.2 SiC FCl property data
18322 18322110 Irradiated Properties 020CT06  |30DEC11 Irradiated Properties
1.8.3.2.2 18322100 Canditate FCI Properties (1.8.1.1.2.2.2-3) 020CT06 29MAR13 Canditate FCI Properties (1.8.1.1.2.2.2-3]
1.8.3.2.3 Solubility data in PbLi
1.8.3.23 18323100 Bi-metalic Systems 02JULO7 30JUNOS /NI /Bi-metalic Systems
1.8.3.23 18323110 SiC Solubility & Corrosion Correl (1.8.1.1.2.3.3 01JULO08 30JUN10 SiC Solubility & Corrosion Correl (1.8.1.1.2.3.3
Start Date 02JANO6 Early Bar TBM9 Sheet 25 of 28
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1.8.3.2.4 He Thermalhydraulics

1.83.2.4 ‘ 18324100 ‘HX & dP Roughness Correlations (1.8.1.1.2.5.1) ‘013UL08 ‘21\] UN10 HX & dP Roughness Correlations (1.8.1.1.2.5.1)

1.8.3.2.5 Be/FS joint data

1.8.3.2.5 18325100 Base Joint Strength Data (1.8.1.1.2.7.1) 01IMARO7  |31AUGO7 /NI /Base Joint Strength Data (1.8.1.1.2.7.1)

1.8.3.25 18325110 Thermal Contact Data 03SEPO7 30JUNO9 Thermal Contact Data

1.8.3.25 18325120 Irradiated Properties Data (1.8.1.1.2.7.4) 01JULO0S8 30JUNOQ9 /NI Irradiated Properties Data (1.8.1.1.2.7.4)

1.8.3.2.6 Tritium Permeation Data

18.3.26 18326130 Tritium Release in SB 020CT06  |310CT11 z Tritium Release in SB

1.8.3.2.6 18326100 PbLi Mass Transfer & Chem Data (1.8.1.4.2.2) 030CTO07 01FEB11 PbLi Mass Transfer & Chem Data (1.8.1.4.2.2)

18.3.26 18326110 PbLi/T Permeation Data 02SEP08 29JUN11 PbLI/T Permeation Data

18.3.26 18326120 He/T Permeation Data 02SEP08 29JUN11 He/T Permeatjon Data

1.8.3.2.7 Pebble Bed Thermomechanical Data

1.8.3.2.7 18327100 Solid Breeder Bed Effective Prop Data (1.8.2.1.2 02JANO6 31DEC10 ‘ Solid Breeder Bed Effective Prop Data (1.8.2.1.2

18327 18327110 Beryllium Bed Effective Property Data (1.8.2.1.2 02JANO6 31DEC10 Beryllium Bed Effective Property Data (1.8.2.1.2

1.8.3.3 Data/ Codes Integration

1.8.3.3.1 Integrated Strategy Development

18331 18331100 | Technical planning 03JULO6  |29DEC06 ﬂical planning

1.833.1 18331110 Survey of simulation capabilities 03JULO6 29JUNO7 Survey of simulation capabilities

18331 18331120 |Document report on strategy 01JANO7  |29JUNO7 A Document report on strategy

18331 18331COST Integrated Strategy Devel Costs 03JULO6 29JUNO07 AR ntegrated Strategy Devel Costs

1.8.3.3.2 Executive Routines and Data Structure

1.8.33.2 18332110 | Coding CAD interface 02JULO7  |28DECO7 AR Coding CAD interface

1.8.3.3.2 18332100 Coding executive routines 02JULO7 27JUNOS AR Coding executive routines

1.8.3.3.2 18332120 Testing with multiple CAD examples 31DEC07 27JUNOS AR Testing with multiple CAD examples

1.8.3.3.2 18332COST Executive Routine Costs 02JULO7 27JUNOS AR =xccutive Routine Costs

1.8.3.3.3 Integration of Simulation Capabilities

1.8.3.33 18333100 Interface & adaptation for Thermofluid MHD 30JUNOS8 28AUG09 AT |nterface & adaptation for Thermofllid MHD

1.8.3.33 18333110 Interface & adaptation for Thermalhydraulics 30JUNOS8 28AUG09 AR |nterface & adaptation for Thermalhydraulics

1.8.3.3.3 18333120 Interface & adaptation for Structural response 31AUG09 20JUN11 AT terface & adaptation for Structural response
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18333 18333130 Interface & adaptation for Neutronics 30JUN11 27APR12 Interface & adaptation for Neutronics
18333 18333140 Interface & adaptation for Mass Transfer 30APR12  |27JUN13 Interface & adaptation for Mass Transfer A—
18333 18333150 | Coupled execution procedure 28JUN13  |01MAY14 Coupled execution procedure A—
18333 18333160 Continued code & execution optimization 02MAY14  |03MAR15 Continued code & execution OP“miZa“O”E’j
18333 18333COST | |ntegrated Simulation Costs 30JUNOS8 03MAR15 Integrated Simulation Costs
1.8.3.3.4 Integrated Code Benchmarking & Application
18334 18334100 DCLL FW Heat Flux mockup tests 05JUL10 02MAY11 AN DC| L FW Heat Flux mockup tests
18334 18334110 |DCLL PbLi Flow & Heat Transfer mockup tests 03MAY11  |310CT12 DCLL PbLi How & Heat Transfer mockup tests
1.8.3.34 18334120 DCLL Prototype Pressurization Tests 01MAR12 310CT12 DCLL Prototype Pressurization Tests
1.8.3.34 18334130 HCCB FW Heat Flux Mockup Tests 01MAR12 310CT12 HCCB FW Heat Flux Mockup Tests
1.8.3.34 18334140 DCLL Tritium mockup tests 01INOV12 28FEB14 DCLL Tritium mockup tests
18334 18334150 | DCLL ITER H-H, D-D, D-T Simulations 02MAY14  |31MARI5 DCLL ITER H-H, D-D, D-T Simulations
18334 18334160 | HCCB ITER H-H, D-D, D-T Simulations 02MAY14  |31MARI5 HCCB ITER H-H, D-D, D-T Simulations
18334 18334COST | Integrated Code Benchmarking Costs 05JUL10 31MAR15 Integrated Code Benchmarking Costs
1.8.4 Project Support
1.8.4 1841100 US TBM External Review 16AUGO6* @ US TBM External Review
184 1841110 CDO - Approve Mission Need 020CT06* 9CDO0 - Approve Mission Need
184 1841120 CD1 - Approve Alt Selection & Cost Range 01MAROQT7* 9CD1 - Approve Alt Selection & Cost Range
184 1841130 CD2A - Approve Long Lead Procurement Budget |03DECO7* @CD2A - Approve Long Lead Procurement Budget
184 1841140 CD2B - Approve Performance Baseline 03DECO7* 9CD2B - Approve Performance Baseline
184 1841150 CD3A - Approve Start of Long Lead Procurements |01JULO8* @CD3A - Approve Start of Long Lead Procurements
184 1841160 CD3B - Approve Start of Construction 010CT08* 9CD3B - Approve Start of Construction
184 1841170 CD4 - Approve Start of Operations/ Proj Closeout |01APR15* CD4 - Approve Start of Operations/ Proj Closeout 4
1.8.4.1 Administration
‘1.8.4.1 ‘ 1841190 ‘TBM Project Management ‘OZJANOG* ‘20MAR15 TBM Project Mal
1.8.4.2 TBWG / Parties Interface
1842 | 1842200 | TBWG / Parties Interface (02JANOG6* |20MAR15 TBWG | Parties
1.8.4.3 Safety & Regulatory Support
‘1.8.4.3 ‘ 1843110 ‘provide Final TBM Safety Input to ITER PSR ‘ ‘OlJANO?* @Provide Final TBM Safety Input to ITER PSR
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1843 1843120 Provide TBM Safety Input to ITER FSR 01JAN13* ®Provide TBM Safety Input to ITER FSR
1843 1843125 Complete Safety & Regulatory Support 31DEC13 Complete Safety & Regulatory Support$
1.8.4.3.1 Regulatory Support
1.8.43.1 1843130 Interact w/ CEA & ITER IT - Estab.License reqmts |02JANO6 31DECO07 L Interact w/ CEA & ITER IT - Estab.License reqmts
1.8.4.3.1 1843140 Present Safety results to ITER IT 01JANO7 31DEC13 Present Safety results to ITER
1.8.4.3.1 1843150 Present/defend TBM safety case to Reg. Officials |010CT09 30SEP11 %Present/defend TBM safety case tg Reg. Officials
18.43.1 8431COST Regulatory Support Costs 02JANO6 31DEC13 e Regulatory Support Costs
1.8.4.3.2 Safety Analysis & Reporting
1.8.43.2 1843220 Qualify Safety Codes 01JUNO6 31DEC12 Qualify Safety Codes
18432 1843200 Perform Safety analyses 01JANO7 30SEP09 Perform Safety analyses
18432 1843230 Preliminary Safety Dossier & licensing doc's. 010CTO8 31DEC10 Preliminary Safety Dossier & licensing doc's.
1.8.4.3.2 1843240 Final Safety Dossier & Iicensing doc's. 01NOV11 31DEC13 Final Safety Dossier & licensing doc's.
1.8.4.3.2 1843210 Finalize Licensing analyses 02JAN12 28JUN13 D#jﬁnalize Licensing analyses
18432 8432COST Safety Analysis & Reporting Costs 01JUNO06 31DEC13 ‘ Safety Analysis & Reporting C
1.8.4.3.3 Safety Design Integration
1.8.4.3.3 1843300 Communicate Safety Rqgmts to TBM design team 02JANO6 30JANO9 L[ Communicate Safety Rqgmts to TBM design team
1.8.4.3.3 1843310 Give Safety rslts to des tm & write DDD safety s 02JANO6 28JUN13 Z[ Give Safety rslts to des tm & write D
1.8.4.3.3 8433COST Safety Design Integration Costs 02JANO06 28JUN13 4 Safety Design Integration Costs
1.8.4.4 Quality Assurance Officer
1844 1844100 Quality Assurance Officer 020CT06*  |20MAR15 | Quality Assuran
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