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WBS Number: 75 \
WBS Title: Machine Assembly Operations
Job Numbers: 7501 and 7503 |
Job Title: Construction Crew Support (7501)
Job Title: Machine Assembly Operations (7503)
Job Manager: Erik Perry
In-house Fabrication and Assembly and Installation
Job 7501 - Construction Support Crew Basis of Estimate
K$ Hours Duration [ Persons Assumptions Note: final designs not yet available - estimates based on
in Shifts | per Shift conceptual information from others
Description of Ta_sk _ACT M&s Travel |EAEM Metrology |EMEM |[EMSM__|EMTB — _
LOE Construction Support Crew during machine assy 7501-05 75 fte  |2.0fte 275 crane/fork lift operator 1.0 fte, rigger 1.0 fte, tool cif NSTX assembly
.75 fte  (applies to 2 nd shifht also if used)
Total Job 7501 $OK 0 0 0 0
| | |
Job 7503 - Construction Support Crew | | | Basis of Estimate
K$ Hours Duration [ Persons Assumptions Note: final designs not yet available - estimates based on
in Shifts | per Shift conceptual information from others
Description of Ta_sk ACT M&s EAEM Metrology EMEM__[EMSM__|EMTB
Assembly of Components for Others
Fabricate assembly structure $80K 96 240 960 20 6 1,376 |Design by WBS 1803
Fabricate structure to go between assembly sleds & EWDA - same magnitude as assembly sleds is
FPAs $80K 96 240 960 1,376 |assumed
Assemble 3 FPA support stands 48 120 480 15 4 648
Assemble 3 VV spool piece support stands 32 80 320 10 4 432
Assemble machine base structure 32 80 320 10 4 432
Assemble 3 FPA installation carts 32 80 320 10 4 432
Fabricate 3 laser support poles $24K 480 30 2 504
Fabricate 3 concrete blocks for testing of assembly Req'd for concrete block on assembly structure test
structure with metrology $18K 20 192 12 2 230 |[T. Brown requirement
Exercise assembly structure with concrete block and
metrology before start of assembly 80 320 640 40 1,040 |T. Brown requirement
Install test cell metrology site monuments and check 640 64 160 T. Brown requirement - re-doing what is done for
them 20 4 864 station 5 work
Test test cell floor deflections with concrete block placed 120 48 120 480 T. Brown requirement
at FPA support positions 15 4 768
Exercise assembly structure with FPA-1 before start of
assembly $0K 320 80 320 640 40 1,360 [Review requested 8 weeks of trial runs/metrology
Machine Assembly -
Install Permanent Base Plates/Columns 7503-020 60 120 480 10 6 660 TFTR and NSTX assembly
Install temp assembly structure 72 180 720 15 6 972 TFTR and NSTX assembly
Install Lower PF 4,5&6 into prelim position 7503-060 16 32 1 4 48 TFTR and NSTX assembly
Install 3 Spool Pieces on fixt & test movement 7503-070 40 80 80 320 10 4 520 TFTR and NSTX assembly
FPA-1 Installed on temp assembly sleds 7503-080 - TFTR and NSTX assembly
FPA-2 Installed on temp assembly sleds 7503-110 - TFTR and NSTX assembly
FPA-3 Installed on temp assembly sleds 7503-150 - TFTR and NSTX assembly
FPA-1 installation and assembly test 320 80 320 640 20 1,360 |T. Brown requirement
FPA-2 installation and assembly test 320 80 320 640 20 1,360 |T. Brown requirement
FPA-3 installation and assembly test 320 80 320 640 20 1,360 |T. Brown requirement
Test movement of FPAs & position checks. 7503-120 20 40 40 160 5 4 260 TFTR and NSTX assembly
MC Shims $36K 60 32 86 216 864 18 6 1204 shims provided by others; M&S for final sizing TFTR and NSTX assembly
Install inboard and outboard shims - TFTR and NSTX assembly
Move all FPAs together, check fitup, tack shims - TFTR and NSTX assembly
Weld inboard shims on mating flanges - TFTR and NSTX assembly
Install end TF coils 48 48 192 6 4 288 TFTR and NSTX assembly
Install spacer supports and spacers 16 64 2 4 80 TFTR and NSTX assembly
Move FPAs & spacers together & check fitup 32 48 192 6 4 272 TFTR and NSTX assembly
Remove spacers and machine to fit 64 4 2 64 TFTR and NSTX assembly
Re-install spacers 16 64 2 4 80 TFTR and NSTX assembly
Position all FPA's / Spool Pieces @ MC Interface 7503-160 24 48 48 192 6 4 312 TFTR and NSTX assembly
Install local Platforms around FPA-1 7503-090 0 32 128 4 4 160 TFTR and NSTX assembly
Install local Platforms around FPA-2 7503-130 0 32 128 4 4 160 TFTR and NSTX assembly
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Install local Platforms around FPA-3 7503-190 0 32 128 4 4 160 TFTR and NSTX assembly
MC Interfaces: measure holes and mark bushings for 24 96 3 4 Field Period Assembly will fab and install all TFTR and NSTX assembly
eccentric drilling bushings except at three MC interfaces at each
of these 3 interfaces only 32 bushings will be
fabricated during final assembly: 32x3=96 ... 1
mh to measure and mark one bushing
120
MC Interfaces: drill eccentric custom holes in bushings $6K 24 96 3 4 96 bushings x 1/8 day to set up and drill each TFTR and NSTX assembly
bushing with a one man crew, four crews; M&S for
consumeable tools at $63 per bushing
126
Measure vessel gaps to determine spool piece 288 288 18 2 TFTR and NSTX assembly
dimensions 576
Spool piece installation test 320 80 320 640 20 1,360 |T. Brown requirement
Initial machining of spool pieces (complete one side) $45K 12 45 57 [Spool pieces must go outside for machining TFTR and NSTX assembly
Final machining of spool pieces $45K 12 45 57 [Spool pieces must go outside for machining TFTR and NSTX assembly
MC Interfaces: bolt together 29 72 288 36 6 389 |all materials provided by others TFTR and NSTX assembly
Retorque all super-nuts after 30 days 58 144 576 12 6 778 |Viola requirement
Raise permanent supports to take machine loads 180 72 180 720 15 6 1,152 TFTR and NSTX assembly
Remove temporary assembly structure 24 96 2 6 120 TFTR and NSTX assembly
Install/Level FPA's _and Spool Piece supports 7503-030 120 240 240 960 30 4 1,560 TFTR and NSTX assembly
FPA Metrology Checks to Assure Alignment 7503-170 40 40 40 5 1 120 TFTR and NSTX assembly
Mate-up and weld all VV-to-Spool interfaces 7503-200 180 240 1440 30 3 Weld time doubled to account for expected TFTR and NSTX assembly
significant flange mismatch .. Can only use one
welder/pedalman/safety watch at a time ... assume
1,860 [two shifts
Weld on port 4's 60 180 720 30 3 960 |6 ports TFTR and NSTX assembly
Install e-beam mapping equipment 40 80 320 10 4 440 |EWDA TFTR and NSTX assembly
Install vacuum pumping system 7503-240 40 160 5 4 200 TFTR and NSTX assembly
Pumpdown & leak check VV 7503-260 120 480 15 4 600 TFTR and NSTX operations
Fit-up all TF coils 7503-210 40 200 200 800 25 4 1,240 TFTR and NSTX assembly
Install TF alignment and traction ring - TFTR and NSTX assembly
Pull TF coils radially inward & verify nose fir-up - TFTR and NSTX assembly
Lock TF coils at four support locations - TFTR and NSTX assembly
Install MC structure insulation boots 7503-240.1 80 320 10 4 400 |EWDA TFTR and NSTX assembly
Seal gaps in MC shims, cooling tubes, etc for insul pour 160 640 20 4 TFTR and NSTX assembly
800
Fill MC/VVSA annulus with pourable Aerogel insulation  |7503-240.2 16 64 2 4 TFTR and NSTX assembly
80
Install LN2 manifolds 80 320 10 4 400 |Fabrication by WBS 161; instl EWDA TFTR and NSTX assembly
Complete Elect Pwr connections 7503-320 160 960 30 4 1,120 |Provided by WBS 162; instl EWDA TFTR and NSTX assembly
Install in-cryostat cabling for electric power to coils TFTR and NSTX assembly
Connect cabling and 1&C to MC and TF coils - TFTR and NSTX assembly
Complete mag diag & machine 1&C 7503-321 160 320 10 4 480 |Provided by WBS ?; instl EWDA TFTR and NSTX assembly
Install PF Solenoid and PF 1a U/L into position 7503-290 16 32 32 128 4 4 All 1&C in place on solenoid and PF 1a U/L TFTR and NSTX assembly
mounted on support structure prior to arrival in Test
208 |cell
Align guide mechanism for solenoid installation - TFTR and NSTX assembly
Install solenoid support structure - TFTR and NSTX assembly
Install solenoid assembly - TFTR and NSTX assembly
Connect cabling, LN2 and I&C to solenoid 8 32 1 4 40 TFTR and NSTX assembly
Install PF4L 8 32 1 4 40 TFTR and NSTX assembly
Connect cabling, LN2 and 1&C to PF4L 8 32 1 4 40 TFTR and NSTX assembly
Adjust spring compression in solenoid support structure 8 32 1 4 TFTR and NSTX assembly
40
Raise lower PF 5&6 coils into final position 7503-270 24 48 192 6 4 264 TFTR and NSTX assembly
Install Upper PF4, 5 & 6 coils 7503-280 24 48 192 6 4 264 TFTR and NSTX assembly
Install Cryostat Base, vapor barrier & port boots 7503-340 80 320 10 4 400 TFTR and NSTX assembly
Install elec pwr, LN2, & instr feedthrus thru cryo base 40 160 5 4 EWDA TFTR and NSTX assembly
200
Integrated electrical testing 80 80 320 10 4 480 TFTR and NSTX operations
Install transition box, cabling and connect to power 80 320 10 4 EWDA TFTR and NSTX assembly
supplies 400
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Complete LN2 connections from coils to manifolds 7503-310 80 320 10 4 400 TFTR and NSTX assembly
Connect coil and VV instrumentation 80 320 10 4 400 |EWDA TFTR and NSTX assembly
Connect 150C bakeout 40 160 5 4 200 [EWDA NSTX operations
Prepare for and perform warm coil testing - |covered in other WBS
Install cryostat cooling system and instrumentation 320 1280 20 8 1,600 |EWDA TFTR and NSTX assembly
Install Cryostat - TFTR and NSTX assembly
Install Cryostat upper section and port boots 7503-350 80 320 10 4 400 TFTR and NSTX assembly
Install Midplane Cryostat sections and port boots 7503-360 120 480 15 4 600 TFTR and NSTX assembly
Install Cryostat Circulation Duct 7503-370 40 160 5 4 200 |Cryo cooling system instl in WBS 623 TFTR and NSTX assembly
PTP and Cooldown 730.8200 80 80 480 640 TFTR and NSTX operations
Total Job 7503 $334K 756 3,860 1,489 7,468 26,776
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