Appendix 4. Phase B Schedule

estimate

D | Prod. [Task Mame Duration Start [2006 |2007 |2008 |2008 [2010 |2011 |2012
odle Hz [H1 [H2 [H1 [H2 [H1 [H2 [H1 [H2 [H1 [H2 [Ht [H2 [Ht [H2

17 OWL P H E S E B 1519 days 0101706

18 Major mlleStOl‘leS 1080 days 0101706 ? ?

19 Kick-off Phase B Odays  CUD10E Kick-off Phase B

20 Optical design iterstion-1 complets Odays 110808 | 1108 4 Optical design iteration-1 complete

21 Telescope structure - concept design iterstion complete: Odays 090507 09/05 ¢ Telescope structure - concept design iter:

22 Process flow studies complete Odays 200070107 20007 4 Processflow studies complete

23 Subsystems recuirements criical review: Odays 170807

24 Crptical design frozen Odays 121007 L i

25 M1 & M2 substrate technology selected Odays 150208 1502 ¢ M1 3 M2 substrate technology selec

26 Interim reviewn: Odays 0404505 04-’04: > Inte-?rim revi:ew

a7 Site selection Odays 160508 16:’0§ & Site select:ion

28 Groundbreaking (ste preparation) Odays 0310108

29 First gen. instruments PDR (4 instr ) Odays 10/04109

50 MG subunit POR Odays 0506103

3 Enclosurs PDR Odays  28/08/09 A i

32 Telescope structure PDR Odays  02M0M02 0910 4 Telescope structure PI

33 PHASE C/D READINESS REVIEW Odays 1900240 19/02 4 PHASE C.D READINES

34 10000 Project Management 1100 days  02/01/06 L]

35 Project control & reporting 1070 daye 020106

36 Cortingency managemert 1070 clays 020106

37 Project reviews 752 days  12/05/06

42 Phasge B Project Plan (updsate) 15 days 020106

43 Phase B Managemert Plan (update) Wdays 230106

44 Phase B Product Azsurance Plan Wdays 20002106

45 Phaze B Documentation Plan Sdays 200306

46 Phase C.D draft plans 50 days 2301106

x) Phase C/D plans 50 days 190508 (vl

B0 Site development plan (draft) 10days 230106

E1 Site development plan E0days 0206108 ]

B2 PA Procedures 15days 020106

B3 Documents Templates Tadays 020106

B4 012000 Supply, integration, commissioning and operation process M5 days 250906 g

72| 012000 Costing 600 days 230707 v )

73 Interim end-to-end cost evalustion 15 days 230707 1

T4 External study - project costs 202 days 1308107 g2

&1 Final end-to-end cost evaluation Wdays 1210109 B

a2 Interim review 45 days 1802108 )

133 Phase C/D readiness review 95 days 091109 )

o 020000 Science ObjECtIVES 350 days  02/01706 . L]

EH Top level Requirements - Reration-1 95 days =)

95 Top level Requirements - keration-2 95 davs CHE

104 Top level Requirements - Final 95 days  13/04/09 vl
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o ‘ Prod. |Task Name ‘ Durstion ‘ Ste T Tongs ooy |2008 2009 [pmin Jzor 2012 |
e [Hz [H1 [H2 [H1 [H2 [B1 [Hz2 (R [H2 (R JH2 (B JH2 (Rt [HZ |
111 030000 Project Engineering 140 days | 020106 k, L}
11z | 031000 Overall project engineering T20 days 021011706 y
M3 Optical design - Reration 30 days | 1000406
T Optical Design finalization 95 days = 0406/07
121 Site selection T20 days | 0201106
Tz | Site characterization 530 days | 0201008
123 Site modelling 530 days | 0200106
124 Site prospecting 530 days 0200106
125 Shartlist Odays 110105 list
684 Tz | Compilation & review preparation B0 days | 140108
127 Review 20days 210408
128 Site negotistions 100 days | 1900508
125 | 032000 System engineering 1140 days | 02/01/06 )
130 Configuration control 1025 days | 1T03/06 . L]
Tar | Level-1 requirements (update-1) 15days | 150506 |
138 | Levek1 requirements (Update-2) 10 days | 15H0A07 {
139 Level1 requirements (updste-3) A0 days 240809 1
140 | Product tree - update 10days | DS0G06 |
T Interface defintions 30days 190606 ]
142 Error budgets - iteration-1 Todays  1906/06 vy
T Errer budgets - iteration-2 (after SCAO End-to-End modi 65 days | 010609 [l
150 Error budgets - iteration-3 (after MCAO End-to-End mod To days 0211709 CED
54| Error budgets - iteration-4 (after XAQ End-to-End model 30 days 050410 L)
T3 | Emissivity bucget 10 days | 100507 |
1359 Reliahility bucgst 30 days 020807 B
B0 | Integrated modelling 817 days = 1502/07 )
169 Analysis 185 days 100507
T | Wind 930 days | 0210106 )
179 Wind experiments on GTC 285 days 020106
185 Wind tunnel testing 225 days | 150207
I Modelling 230 days | 1102108 )
196 Subsystems requirements (Level-2) 245 days  25109/06 [ R
a7 | Site infrastructure 15days | 250906 |
198 Enclosure 23days 2509006 ]
199 Telescope structure & kinematics 23days 2509006 B
200 Optomechanical subsystems Modays 2509106 L0
T3 | Instrumentation 45days  2509/06 lyw
218 | Laser Guids Stars unit 45 days | 250906 B
219 Central Control 45 days | 2509006 B
220 Site characterization 40 days = 25109106 ]
T | Subsystems requirements critical review 35 days | 160707
2249 033000 AlV 485 days | 0309107
233 | 034000 Commissioning Hdays | 154007
235 035000 RED, major breadboards and experiments 1000 days | 02101706
236 | 035100 Adaptive optics ts & technologi 1000 days | 020106
237 LGS Wavefront Sensing R&D 1000 days | 020106
236 zeneral laser development To0 days 0200106
23 | Wavefrant sensor 512x512 CCD Development 750 days | 0201406
240 Wavefront sensor IR detector developmernt Fo0 days | 0200106
o4 | WFS cortroller development 750days| 020108
242 Real Time Computer development Taldays | 0210106
243 035200 Physical optics RSD T25days 020106
oM | High contrast imaging RED 725 days | 02/01/06
249 Optical characterization RED T25 days | 02101706
254 | 035300 Hon-adaptive wavefront ing 130 days | 031207
235 Phasing cameras - experiments on GTC 130 days | 031207
256 035400 Inztrumentation - large components development S0 days | 230407
257 | 03ss00 Advanced structural materials - development 330 days | 0201105
258 035700 Telescope drives - Magley development 330 days 0200106
259 | 040000 Site infrastructure 260 days | 28/09/09 . wl
260 | 041000 Integration infrastructures 160 days | 28/09/09 gl
TEET | 041300 Optomechanical subsystems integration infrastructure 160 days |~ 2810909 )
T2EZ | 041310 M1 & M2 units integration tools & equipments 160 days | 28/09/09 )
266 | 041320 Corrector unit integration tools & equipment 130 days ~ 28/09/09 CEEC]
T | em33e Focal Stations integration tools & equipment 130 days | 2810909 CEE )
74 04340 Telescope pre-alignment unit integration tools & e 35days 28109709 [N
T2 | om0 Other temporary integration faciliti 60 days | 28109109 o)
282 042000 Operation infrastructures Hodays | 2809109 L L]
283 042100 Maintenance infrastructures 150 days | 280909 )
287 | 042200 Science operation infrastructures 100 days | 161109 CEC]
291 042300 Other infrastructures 125 days | 161109 g
T35 | 042400 Power plant | supply Modays | 28/09/09 v )
296 Specifications & Statemert of Work 25 days | 280909 B
297 AT Tadays | 02M1/09 B3
oo | Review of affers 25 days | 1502410 ]
299 Cortract svwvard Odays 1903410 1903 ¢ Contract award
T Design 125 days | 220310
301 COR Odays | 100940 10109 ¢ CDR
302 Supply & integration - Stage-1 160 days | 130940 i
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o ‘ Prod. |Task Name Durstion ‘ Stat [ Toop [ooo7 [zo0e [7o09 [ooin[ao1 [z |
S [H2 [H1 [H2 [H1 [H2 [H1 [H2 [H1 [H2 (B [H2 (et [H2 (B [HZ
i) bsuone Enclosure W15 days TR0 0
T3 | Specifications & statement of work 30 days | 190508
320 CIT for prefiminary design 100 days | 3000603
TE | Review of offers 45days | 1741108 ] :
322 Contracts award Odays 160109 1601 :0 Contracts award
323 Contract-1 - preliminaty design 160 days | 190109
a3 | PDR- Odays 28/0809 2808 4 PDR-1
325 Contract-2 - preliminary design 160 days | 190109
a3 | PDR-2 Odays| 280809
327 Prefiminary design selection 20days 31408039
328 Final design 260 days | 280909
| | Telescope structure & kinematics (| 1162dws 220606 W
TEa0 | Conceptual design fteration 230 days | 220808
T3m | Specifications & Statemert of Wark 45 days | 190508
332 CIT for prefiminary design incl. covers, foundstions, diagnostics, me T5days 21007038
=D Review of offers Idays 031108
534 Contracts sward Odays | 151208
335 Contract-1 - preliminaty design 20 days | 2212003
= PDR- Odays 094009
337 Contract-2 - preliminary design 2M0days | 22M2008
TEE | PDR-2 Odays| 09A009
339 Prefiminary design selection 40 days | 1210003
340 Structure preliminary design selected Odays 044209 re preliminary
N Firal design 260 days | 071203
342 030000 0pt0mechanica| Subsystems 1519 days | 0210106 \, L]
343 | Primary and lary mirror seq it I 1180 days =~ 02/0106
344 Active supports 520 days 14007708
D Specifications & Statsment of Wark 45days | 1407708
346 CIT for prefiminary design TSdays | 150908
347 Review of offers 35 days 291203
348 Cortracts sward Odays 130209 racts award
349 Cortract-1 - preliminatry design 190 days | 1602009
TEE0 | PDR-1 Odays | 06A1/09 PDR-1
331 Prototype-1 fabrication & testing (2x3 units) 130 days | 094109
352 Cortract-2 - preliminaty design 190 days | 1602009
a5 | FDR-2 Odays | 0BA1/03
354 Prototype-2 fabrication & testing (2x3 units) 130 days | 031109
TEEm | Prelminary design selection 45 days  10/05410
356 Actustor preliminary design selected Odays 090710 ctuator prelimin
357 Local metrology assembly 400 days | 140708
=D Specifications & Statsment of Wark I0days 1407708
359 CIT for prefiminary design S0days | 250808
“3E0 | Review of offers 35 days | 034108 1
361 Cortracts award Odays 1912103 1912 4 Contracts award
TEEz | Cortract-1 - preliminatry design 130 days | 22M2008
363 FOR-1 Odays  19/0609 19/06 4 PDR-1
364 Prototype-1 fabrication & testing (6 units) 130 days | 2206039
T3S | Cortract-2 - preliminaty design 130 days | 22M2008
366 PDR-2 Odays  189/M06109 19/06 4 PDR-2
TEET | Prototype-2 fabrication & testing (5 units) 130days | 2200609
565 Prelminary design selection 25days 211209
369 Glass/ceramic segments 220 days | 02/0106
B Whiffle trees 345 days | 02/01/06
an Conceptual design S0days 0200106
TaEmz | Specifications & Statemertt of Wark 20days | 130306
373 T for preliminary design 50 days | 10/040085
374 Review of offers 25 days 1900608
a7s Contracts award Odays| 210708
376 Contract - prefiminary design 110 days | 24007108
3T PDR Odays  22M208
378 Fabrication of 1 prototype 90 days 25M2008
373 Primary and secondary mirrors subcells 130 days | 020106
380 Conceptual design 40 days 020106
531 Specifications & Statement of Work 20days 270205
382 Price inguiry S0 days 270308
383 Specifications & Statement of Work - Updste 20days  0SMO0G06
364 Segment prototype (1 unit) 380 days | 0201706
383 Substrate - Specification & Statement of Work 15 days | 0210108
386 CfT Todays | 2306
387 Supply (blank) 160 days | 080508
368 Polizhing - Specifications & Statement of Work 15 days 080506
389 cfT Tadays | 290308
580 Supply (polishing & IF) 130 days | 181208
M Test frame 235 days | 02101106
392 Design T5days 020106
TEE3 | Fabrication 130days | 170408
594 Integration S0days 16105
395 Segment prototype integrstion 18 days 180607 |
TEEE | Testing M days | 090707 g
2397 De-irtegration & readying for SiC segments Sdays | 080307 |
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o ‘ Prod. |Task Name ‘ Durstion ‘ Ste T Tongs ooy |2008 2009 [pmin Jzor 2012 |
e [Hz [H1 [H2 [H1 [H2 [B1 [Hz2 (R [H2 (R JH2 (B JH2 (Rt [HZ |
A simcon Carbide segments 05 days | 120G
T3ma | Whiffle trees 355 days | 02/01/06
400 Conceptual design B0 days  02/0106 B
Tam | Specifications & Statement of Vark 0 days | 270306 1
402 CAT for preliminary design S0days 240406 B
403 Review of offers 25 days 030706
404 Contracts swvard Odays  0402m6 | 0408 4 Contracts award
405 Cortract - prefiminaty design M0 days 070306
Ao | FDR. Odays| 050107
407 Fabrication of 1 prototype 80 days 080107
686 403 Primary and secondary mirrors subcells 130 days | 0210106
Tang | Conceptual design a0 days | 020106
40 Specifications & Statement of Work 20days 270206
Tan | Price inquiry S0days 270306
2 Specifications & Statement of Work - Updste 20days  0S060E
M3 Segments prototypes (3 units) 430 days | 02101706
414 Substrates - Specification & Statement of Work 20days 020106
Tas | cfT S0days 300106
Ta1g | Supply (blanks) HModays | 100406
420 Polizhing - Specifications & Statement of Work 25 days  10/0406
Tz | o S0days| 150506
T4z | Supply (polishing & LF) 220days | 0101107
426 Testing $5days | 130807
a3 | Wap-up primaryd secondary mirror substrate S0days | 10M207
436 Pritnary mirror segmerts substrates - Specifications & Stateme 25 days 180208
TaET | Secondary mirror zegments substrates - Specifications & State 25days 1802008
435 Primary mirror segments polishing - Specifications & Statement 25 days | 180205
439 Secondary mirror segments polishing - Specifications & Statem 23days 150205
Taan | Segments transport & storage containers 30 days | 1802/08
441 Conceptual design Y5days 18102008
Tadz | Specifications & Statement of Work 15days | 020603
443 | 083000 Corrector unit 1130 days | 2310106 Wl
444 083100 Corrector structure & kinematics 835 days | 231006
449 | 083200 Instruments racks 210 days | 040607
454 M3 & M4 subunits 615 davs | 2310106 L]
Tams | Mirror assemblies 205 days | 23/10/06
436 Support systems design & analysis (distribution & che 160 days | 2310006
457 Blarks - preliminary Specifications & Statement of Wi 25days 040607
455 | Price incjulity Y5 days | 090707
459 Blarks - Specifications & Statement of Work - Update 15days 221007 ]
“TaEn | Polishing - prefiminary Specifications & Statemert of v 45 days | 22N007 8
461 Price incuiry Todays 241207 @
462 Polizhing - Specifications & Statement of Work - Upda 25 days 070408 E|
TaEs | M3 & M4 mirror cells 210 days | 120508 [ ccc::p)
464 Conceptusl design Thdays | 120508 Fazz)
TaEs | Specifications & Statement of Wark 40 days | 250808 ]
466 Pricee inciuiry TSdays 2010008 B3
467 Specifications & Statement of Work - Updste 20 days 0202009 ]
T4EB | 083500 M5 subunit H5days | 08/06/09 v »)
469 M5 provisional & adapti i M5 days | 08/06/09 . )
Tamn | Specifications & Statement of Wark 75days | DAOGDI ]
47 CAT for Preliminary Design TSdays 210909 ]
A | Review of affers S5days | 040140 8
Ty | Contract avard Odays| 1902410 19/02 4 Contractaward
474 Preliminary desiogn 260 days 2202410
Tars | FDR Odays| 180241
T 476 | 083600 M6 subunit 790 days | 1540/07
T | M6 provisional & adapti bli T4 days | 1510007
478 Specifications & Statement of Wiork Tadays | 131007
479 CAT for Prefiminary Design Todays  28/0108
Tasn | Review of offers S0days 120508
451 Cortract award Odays| 1807108
TaEz | Preliminary design - 1 230 days| 210708
433 PDR -1 Ocays 050609
434 Protatype - 1 F0days 00609
C4s5 | Prefiminary design - 2 230 days | 2107108
456 PDR: - 2 Odays 0506109
“Taar | Prototype -2 Fldays  USD60Y
455 ‘Wrap-up & preliminary design selection S0days 160810
4349 034000 Focal Stations 535 days | 020707
450 | 08400 Hectromechanical subunits 240 days | 0207107
495 034200 Active optics metrology 275 days | 020707
500 | 084300 Phasing metrology A5 days | 0200707
501 Conceptual designs (min. 23 130 days | 020707
02 Phasing cameras - preliminary designs (2 competil 235 days | 0206108
TET | 084400 Guiding & field stabilization metrologies 1T0days | 0207107
516 | 084500 Adaptive Optics metrology & Real-Time computers 535 days | 020707
521 085000 Telescope pre-alignment unit #65 days 091006
522 Conceptual design 90 days 091006
523 Specifications & Statemernt of Work 20 days 1210409
TE2 | Price inguiry S0 days | 09A1/09
323 Specifications & Statement of Work - Upcate 10cays | 180110
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o ‘ Prod. |Task Name ‘ Durstion ‘ Stat [ Toop [ooo7 [zo0e [7o09 [ooin[ao1 [z |
S [H2 [H1 [H2 [H1 [H2 [H1 [H2 [H1 [H2 (B [H2 (et [H2 (B [HZ
526 089000 0 hsyst facilities 474 days e W
527 | 089100 M1 & M2 offline maintenance facility 260 days o]
528 | 089110 Segments clean room 110 days L]
933 | 089120 5 it hing & coating tanks 110 davs CHE,
538 | 089130 Segments carts and transporters 150 days )
543 039140 Segments suppert stands (emergency support) T5 days )
S46 | 089150 Segments racks 145 days CEE )
551 | 089160 Segments storage facility 85 days | 120740 CE\—}
556 0395200 M1 & M2 in-situ maintenance devices AT0 days | 120710 WU
557 | 089210 M1 in-situ cleaning robot 130 days | 12/0T/0 e
S62 089220 M1 segment assembly in-situ handling robot AT days W
SET 039230 M1 cover in-situ cart holder 100 days W
T572 | 089240 M2 in-situ cleaning device 160 davs g2
=77 | 089250 M2 segment assembly in-situ handling tool 170 days | 120710 B
582 | 089300 Corrector maintenance facility 100 days | 04101110 lvev!
583 | 089310 Corrector maintenance hall 60 days W
SEE 039320 Corrector transporters 65 days W
583 | 089330 M3 & M4 subunits extractor 100 days | 0410110 R
592 089340 M3 & M4 subunits transporters 100 days | 040110 W
595 | 089350 M5 subunit extractor 100 days | 04101410 lvev
508 039360 M5 subunit transporters 100 days | 040110 W
TEO | 089370 M6 subunit extractor 100 days | 0410110 W
TBO4 | 089380 M6 subunit transporters T5 days | 040110 (7@
BO7 | 089400 M3 & M4 assemblies maintenance facility 175 days | 2400510 )
TB0B | 089410 M3 & M4 assemblies maintenance hall 75 days | 2400510 [w.w)
TE11 | 089420 M3 & M4 clean room 0 days [nw]
TE14 | 089430 M3 & M4 assemblies lifting device 100 days =)
TEI7 | 089440 8-m class washing & coating tanks T5days | 24005110 .
G20 M3 & M4 mirror assemblies washing & coating carl 100 days | 060010 CHE)
TE23 | M3 & M4 mirror assemblies support stands (emer; M days 240540 (A
E26 039500 M5 & M6 assemblies maintenance facility 179 days
TE2T | 089510 M5 & M6 assemblies maintenance hall 35 days [N
B30 089520 M5 & M6 clean room 45 days o
B33 | 089530 M5 mirror assembly lifting device 95 days L)
TE36 | 089540 M& mirror assembly lifting device 95 days CEC)
B33 039550 M5 assembly washing & coating cart 95 days | 1T06M11 E]
TB4Z | 089560 M6 assembly washing & coating cart 95 days | 17/06/11 )
643 089570 4m class washing & coating tanks Sd4days 210211 CED
G545 089580 M5 mirrer assembly support stand {emergency su 25 days | 210211 )
TES1 | 089590 M6 mirror assembly support stand {emergency su 25 days | 200211 Tl
B54 039600 Corrector in-situ cleaning devices 60 days | 210211 o
TES7 | 089700 Focal Stations maintenance facility 125 days | 210211 )
G60 030000 Instrumentation 1045 days | 140806 Lr
=] 091000 Technical instrumentation TH days 151007
CEE2 | Specifications days 154007
BE3 Conceptual design 190 days | 268M1007
BG4 | Canceptual design review Odays| 150808 nreview
G635 Update of specifications 15 days 20007109
BEE Preliminsty design 265 days | 100809
TEET | POR Odays | 130810
BEE | 092000 Science instrumentation i M &
“E6e | Call for proposals G0 days 1408006
E70 C ptual designs (3 Tidlat. 120 days | 0611706
T | Conceptual design Instrumert 1 120days | O6A11/08
672 Conceptual desian Instrument 2 120 days | OBA11068
673 Conceptual design Instrument 3 120 days | 06M1/08
TE74 | Conceptual design Instrumert 4 120 days | 0BA1/08
E7S Conceptusl design Instrumernt 5 120 days | 0BM108
TETE | Conceptual design Instrumert & 120days | O6A11/08
BT Conceptual desian Instrument 7 120 days | OBA11068
675 Conceptual design Instrument & 120 days | 06M1/08
TE79 | Conceptual design review (Instrumerts 1-8) Odays 200407 4 ¢ Conceptual design review (Instruments 11
B&0 Feedback analysis (telescope design) 30days 230407 B
Teal | Instr ts prefiminary designs (4 instrument 390 days | 1510007 . )
GE6 Selection of first 2 instruments S0 days | 1310409 B
TBG7 | 093000 Post-focal AD units 255 days | 151007
688 | Draft specifications 75 days | 15M007
EE83 Conceptual design - 1 130 days | 2840108
“EA0 | Canceptual design - 2 130days | 2800108
531 Conceptual design - 3 130 days | 2800108
B92 Conceptual design review Odays 250703 25107 ¢ Conceptual design review
B9 | Specifications & Statement of Wark S0days 280708 ]
E94 099000 Instruments maintenance facility 125 days | 1310409 CEE)
BT 1100000 Laser Guide Stars Subsystem e M - &
TESE | 101000 Laser units 125 days | 021109 EE)
TFo | 102000 Beam propagation units 240 days | 0271109 L)
707 | 103000 Control & metrology units 2T0 days | 02/11/09
T713 | 100000 LGS maintenance facility T5days | 151110 .l
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" T
D | Brod |TeskHame Durstion Start o008 [2o07 (2008|2009 [2010 [2011 [2012 |
— [Hz [H1 [H2 [H1 [H2 [B1 [Hz2 (R [H2 (R JH2 (B JH2 (Rt [HZ |
715 | 110000 Centl’al Control 150 days | 210211 ]
T16 111000 Central Control environment 100 days | 21702111 L)
719 112000 IT Systems 140 days | 210211 { )
T24 1189000 Certral control maintenance facifty - defintion 10days 05091 |
725 120000 Site Chal’acterization 665 days 190508 .
726 121000 Weather stations 110 days | 130508
T30 | 122000 Turbulence monitoring units 135 days | 190508
T34 123000 Sky monitoring units 135 days | 190508
T35 124000 Crperational forecast units (RED) S30days | 2441005
739 129000 Site characterization maintenance facility 10 days = 2411108

Phase B Schedule estimate




