Thu 9/1/16

ID | WBS |Task Name Duration Start Finish Cost | Fixed Cost Cost ActiviCost per  |Resource Cost |Total Cost + 2017 2018
Center Unit Contingency Qtr 4 ori | ow2 | ow3 | o4 ori | ow2 | ot

1 1 MAPS Inner Barrel 1217 days Mon 10/3/16 Tue 6/1/21 $0.00 $4,895,314.00 $0.00 $2,321,204.00 $0.00, \gp—

2 1.1  MAPS Inner Barrel Starts 0 days Sat 10/1/16 Sat 10/1/16 $0.00 $0.00 $0.00 $0.00 $0.00 10/1

3 1.2 MAPS Inner Barrel Ends 0 days Tue 6/1/21 Tue 6/1/21 $0.00 $0.00 $0.00 $0.00 $0.00

4 1.3  Milestones & Key Tasks 0 days Mon 10/3/16 Mon 10/3/16 $0.00 $0.00 $0.00 $0.00 $0.00 — 1043

5 1.3.1 ALICE ITS Key Tasks 0 days Mon 1/2/17 Mon 1/2/17 $0.00 $0.00 $0.00 $0.00 $0.00 Bll2

6 1.3.11 ALICE MAPS Production (7/17) 240 days? Mon 8/1/16 Fri 6/30/17 $0.00 $0.00 $0.00 $0.00 $0.00, W )

7 1.3.1.2 ALICE ITS IB FPC Production (9/17) 90 days Mon 5/1/17 Fri 9/1/17 $0.00 $0.00 $0.00 $0.00 $0.00 )

8 1.3.1.3 ALICE ITS IB Stave Production (1/18) 1 day? Tue 1/2/18 Tue 1/2/18 $0.00 $0.00 $0.00 $0.00 $0.00 [ J

9 1.3.1.4 ALICE ITS IB Stave Assembly (3/18) 262 days Mon 1/2/17 Tue 1/2/18 $0.00 $0.001TS ¢ $0.00 $0.00 $0.00 —————— | TS construction

10 1.3.1.5 ALICE ITS Electronics Pre-Production (7/17) 100 days Wed 2/22/17 Tue 7/11/17 $0.00 $0.00ITSE $0.00 $0.00 $0.00 ITS Electronics Pre-Production

11 1.3.1.6 ALICE ITS Electronics Production (6/18) 240 days Thu 7/13/17 Wed 6/13/18 $0.00 $0.00ITSE $0.00 $0.00 $0.00 —

12 1.3.2 sPHENIX Milestones 1195 days Tue 11/1/16 Tue 6/1/21 $0.00 $0.00 $0.00 $0.00 $0.00

13 1.3.2.1 sPHENIX Technical Design CD-0 0 days Tue 11/1/16 Tue 11/1/16 $0.00 $0.00 CD-0 $0.00 $0.00 $0.00 ¢ CD-0 (11/2016)

14 1.3.2.2 sPHENIX Technical Design (CD-1/CD-3a) 0 days Wed 11/1/17 Wed 11/1/17 $0.00 $0.00 CD-1 $0.00 $0.00 $0.00 ¢ CD-1 (11/2017)

15 1.3.2.3 SPHENIX Technical Dewsgin (CD-2) 0 days Mon 7/2/18 Mon 7/2/18 $0.00 $0.00 CD-2 $0.00 $0.00 $0.00

16 1.3.2.4 sPHENIX Start Construction (CD-3b) 0 days Wed 8/1/18 Wed 8/1/18 $0.00 $0.00 CD-3 $0.00 $0.00 $0.00

17 1.3.25 sPHENIX Installed and Ready for Beam 0 days Tue 6/1/21 Tue 6/1/21 $0.00 $0.00 ready $0.00 $0.00 $0.00

18 1.3.3 LDRD Milestones & Critical Tasks 781 days Mon 10/3/16 Mon 9/30/19 $0.00 $0.00 $0.00 $0.00 $0.00

19 1.3.3.1 LDRD Start and End 781 days Mon 10/3/16 Mon 9/30/19 $0.00 $0.00 $0.00 $0.00 $0.00

20 1.3.3.8 Complete MoU LANL-ALICE 0 days Fri 12/9/16 Fri 12/9/16 $0.00 $0.00 $0.00 $0.00 $0.00 QA12/9

21 1.3.3.3 Setup ALICE Readout Test Stands 0 days Fri 2/17/17 Fri 2/17/17 $0.00 $0.00 $0.00 $0.00 $0.00 QA2/17

22 1.3.34 Complete final SPHENIX Readout Design 0 days Wed 7/26/17 Wed 7/26/17 $0.00 $0.00 $0.00 $0.00 $0.00 & 726

Review

23 1.3.35 Complete Final MAPS Detector Design (CD-1) 0 days Thu 11/16/17 Thu 11/16/17 $0.00 $0.00 $0.00 $0.00 $0.00 & 11/16

24 1.3.3.6 SPHENIX Test Beam 21 days Fri 2/1/19 Fri 3/1/19 LDRD $0.00 $0.00 $0.00 $0.00 $0.00

25 1.3.3.7 MAPS Final Design (CD-2/CD-3)? 0 days Mon 10/3/16 Mon 10/3/16 $0.00 $0.00 $0.00 $0.00 $0.00 ¢ 10/3

26 1.4  LANL LDRD 781 days Mon 10/3/16 Mon 9/30/19 LDRD $0.00 $1,601,852.00 LANL $0.00 $1,325,452.00 $0.00 pre——

27 1.4.1 MOU btw LANL and ALICE for R&D 50 days Mon 10/3/16 Fri 12/9/16 LDRD $0.00 $18,400.00 $0.00 $18,400.00 $57,960.00 LDRD Physicist[20%)]

28 142 Obtain Designs from ALICE 1 day Mon 10/3/16 Mon 10/3/16 $0.00 $2,760.00 $0.00 $2,760.00 $0.00

29 1.4.2.1 Obtain Test Stand Design from CERN 1 day Mon 10/3/16 Mon 10/3/16 LDRD $0.00 $920.00 $0.00 $920.00 $2,898.00 10/3

30 1.4.2.2 Obtain ALICE Readout Unit Design 1 day Mon 10/3/16 Mon 10/3/16 LDRD $0.00 $920.00 $0.00 $920.00 $2,898.00 10/3

31 1.4.2.3 obtain ALICE CAD model 1 day Mon 10/3/16 Mon 10/3/16 LDRD $0.00 $920.00 ALICI $0.00 $920.00 $2,898.00 ALIGE GAD model|

32 1.4.3 Setup Alice Readout Test Stand 100 days Mon 10/3/16 Fri 2/17/17 LDRD $0.00 $52,856.00 $0.00 $17,856.00 $0.00 P——

33 1.43.1 Procure 2 Test Stands 90 days Mon 10/3/16 Fri 2/3/17 LDRD  $30,000.00 $34,656.00 $15,000.00 $4,656.00 $67,166.40 Elec tech[5%],Physicist[5%)]

34 1.4.3.2 Setup Test Stands 10 days Mon 2/6/17 Fri 2/17/17 LDRD $5,000.00 $18,200.00 $0.00 $13,200.00 $50,330.00 Physicist[20%)],LDRD PostDoc,LDRD Electronics Tech[50%]

35 1.4.4 Procure R&D ALICE Staves 180 days Mon 12/12/16 Fri 8/18/17 LDRD $0.00  $205,360.00 $0.00  $123,360.00 $0.00 —

36 1441 Procure and Produce 4 Staves 60 days Mon 12/12/16 Fri 3/3/17 LDRD  $55,000.00 $170,200.00 $13,750.00  $115,200.00 $459,130.00 Physicist[50%)],LDRD Electronics [Tech,LDRD PostDoc

37 1.4.4.2 Test Staves 5 days Mon 2/27/17 Fri 3/3/17 LDRD $0.00 $8,160.00 $0.00 $8,160.00 $25,704.00 w LDRD Physicist[20%],LDRD PostDoc[50%)],LDRD Electronic

38 1.4.4.3 Travel and Per Diem Support 180 days  Mon 12/12/16 Fri 8/18/17 LDRD  $27,000.00 $27,000.00 $0.00 $0.00 $47,250.00 —

39 1.4.5 Procure ALICE Electronics & Cabels 116 days Mon 10/3/16 Mon 3/13/17 LDRD $0.00 $85,248.00 $0.00 $30,848.00 $0.00

40 1.451 ALICE Readout Electronics Boards 65 days Tue 12/13/16 Mon 3/13/17 $0.00 $34,520.00 $0.00 $19,520.00 $0.00 ==

41 14511 Readout Units (RDOs) 65 days Tue 12/13/16 Mon 3/13/17 $0.00 $17,640.00 $0.00 $12,640.00 $0.00 Pr—

42 |451.1.1 Procure 4 RDOs 60 days Tue 12/13/16 Mon 3/6/17 LDRD $5,000.00 $8,600.00 $1,250.00 $3,600.00 $20,090.00 v, Physicist[5%)],LDRD Electronics Tech[5%]

43 [45.1.1.2 Test RDOs 10 days Tue 2/28/17 Mon 3/13/17 LDRD $0.00 $9,040.00 $0.00 $9,040.00 $28,476.00 -.‘ Physicist[20%],LDRD Electronjcs Tech[30%)],LDRD PostDt

44 [1.45.1.2 Common Readout Units (CRUSs) 65 days Tue 12/13/16 Mon 3/13/17 $0.00 $16,880.00 $0.00 $6,880.00 $0.00 Pr—

45 145.1.2.1 Procure 2 CRUs 60 days Tue 12/13/16 Mon 3/6/17 LDRD  $10,000.00 $11,440.00 $5,000.00 $1,440.00 $22,036.00 ) Physicist[2%],LDRD Electronics Tech[2%]

46 |4.5.1.2.2 Test CRUs 5 days Tue 3/7/17 Mon 3/13/17 LDRD $0.00 $5,440.00 $0.00 $5,440.00 $17,136.00 W Physicist[10%)],LDRD Electronjcs Tech[30%],LDRD PostD¢

47 1.4.5.2 SamTec Cables 11 days Mon 10/3/16 Mon 10/17/16 $0.00 $3,200.00 $0.00 $1,200.00 $0.00

48 |1.45.2.1 Procure 7 SamTec Cables 10 days Mon 10/3/16 Fri 10/14/16 LDRD $2,000.00 $2,600.00 $285.00 $600.00 $5,390.00 LDRD Electronics Tech[5%)]

49 14522 Test Cables lday Mon 10/17/16 Mon 10/17/16 LDRD $0.00 $600.00 $0.00 $600.00 $1,890.00 EBRBEtectronies Tech[50%)]

50 1.45.3 Optical Cables 11 days Tue 10/4/16 Tue 10/18/16 $0.00 $1,000.00 $0.00 $600.00 $0.00

51 |1.453.1 Procure 4 Optical Cables 10 days Tue 10/4/16 Mon 10/17/16 LDRD $400.00 $640.00 $100.00 $240.00 $1,456.00 LDRD Electronics Tech[2%)]

52 |1.45.3.2 Test Optical Cables 1 day Tue 10/18/16 Tue 10/18/16 LDRD $0.00 $360.00 $0.00 $360.00 $1,134.00 EBRBEtectrenies Tech[30%)]

53 1454 Procure Ancillaries 64 days Tue 10/4/16 Fri 12/30/16 LDRD $0.00 $46,528.00 $0.00 $9,528.00 $0.00
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Center Unit Contingency Qtr 4 ori | ow2 | ow3 | o4 ri | Qw2 | ot

54 14541 Procure LV,HV,etc 60 days Tue 10/4/16 Mon 12/26/16 LDRD  $25,000.00 $28,600.00 $0.00 $3,600.00 $55,090.00 icis ch[5%]

55 |1.45.4.2 Procure Racks 60 days Thu 10/6/16 Wed 12/28/16 LDRD $5,000.00 $8,600.00 $0.00 $3,600.00 $20,090.00 ;

56 (14543 Procure Chiller 60 days Mon 10/10/16 Fri 12/30/16 LDRD $7,000.00 $9,328.00 $0.00 $2,328.00 $19,583.20

57 1.4.6 sPHENIX Readout Electronics Integration 270 days Tue 10/4/16 Mon 10/16/17 $0.00  $203,400.00 $0.00  $173,400.00 $0.00

58 1.4.6.1 Initial SPHENIX Readout Design (sCRU, 40 days Tue 10/4/16 Mon 11/28/16 LDRD $0.00 $44,160.00 $0.00 $44,160.00 $139,104.00 6],LDRD Physicist[10%]

modified from ALICE)

59 1.4.6.2 Prototype sCRU 60 days  Tue 11/29/16 Mon 2/20/17 LDRD  $5,000.00 $45,320.00 $0.00 $40,320.00 $135,758.00 ],LDRD Electronics Engineer[10

60 1.4.6.3 sCRU test-I 5 days Tue 2/21/17 Mon 2/27/17 LDRD $0.00 $8,720.00 $0.00 $8,720.00 $27,468.00 Electronics Engineer[50%],LDR

61 1.4.6.4 Revised sCRU Design 20 days Tue 2/28/17 Mon 3/27/17 LDRD $0.00 $22,080.00 $0.00 $22,080.00 $69,552.00 neer[60%]

62 1.4.6.5 Prototype sCRU-II 60 days Tue 3/28/17 Mon 6/19/17 LDRD  $5,000.00 $28,040.00 $0.00 $23,040.00 $81,326.00 XD Electronics Tech[20%)],LDRD PostDoc

63 1.4.6.6 SCRU test-ll 5 days Tue 6/20/17 Mon 6/26/17 LDRD $0.00 $4,840.00 $0.00 $4,840.00 $15,246.00 tronics|Engineer[20%],LDRD Ele

64 1.4.6.7 Final sSPHENIX Readout Design (CD-1) 10 days Mon 6/26/17 Mon 7/10/17 LDRD $0.00 $12,880.00 $0.00 $12,880.00 $40,572.00

65 1.4.6.8 Procure 4 sCRUs 60 days Tue 7/11/17 Mon 10/2/17 LDRD  $20,000.00 $23,600.00 $5,000.00 $3,600.00 $46,340.00 LDRD Electronics Tech[5%)]

66 1.4.6.9 Final sCRU Test 10 days Tue 10/3/17 Mon 10/16/17 LDRD $0.00 $13,760.00 $0.00 $13,760.00 $43,344.00 LLDRD Electronics Engineer|

67 1.4.7 sPHENIX DAQ System Integration 70 days Tue 11/29/16 Mon 3/6/17 $0.00  $104,880.00 $0.00 $74,880.00 $0.00 — )

68 14.7.1 Slow Control Design 60 days  Tue 11/29/16 Mon 2/20/17 LDRD  $10,000.00 $51,760.00 $0.00 $41,760.00 $149,044.00 sy Physicist[10%)],LDRD Physicist[10%],LDRD PostDoc[20%)],L

69 1.4.7.2 Trigger Interface Design 60 days Tue 12/6/16 Mon 2/27/17 LDRD  $10,000.00 $32,080.00 $0.00 $22,080.00 $87,052.00 Physicist[10%]|LDRD Electronics Engineer[10%],LDRD Phy:

70 1.4.7.3 DAQ Interface Design 60 days Tue 12/13/16 Mon 3/6/17 LDRD  $10,000.00 $21,040.00 $0.00 $11,040.00 $52,276.00 Physicist[10%)],LDRD Electronics| Engineer[10%]

71 1.4.8 Electronics Final Design Review 12 days Tue 7/11/17 Wed 7/26/17 $0.00 $15,088.00 $0.00 $15,088.00 $0.00

72 1481 Electronics Design Review 1 day Tue 7/11/17 Tue 7/11/17 LDRD $0.00 $3,680.00 $0.00 $3,680.00 $11,592.00 ectronics Engineer,LDRD Physici

73 1.4.8.2 Incorporate Review Comments 10 days Wed 7/12/17 Tue 7/25/17 LDRD $0.00 $9,200.00 $0.00 $9,200.00 $28,980.00 Physicist[20%],LDRD Electronics

74 1.4.8.3 Complete Final Electronics Design 1 day Wed 7/26/17 Wed 7/26/17 LDRD $0.00 $2,208.00 $0.00 $2,208.00 $6,955.20 RN

75 1.4.9 Mechanical Support and Cooling 160 days Tue 10/4/16 Mon 5/15/17 $0.00  $214,360.00 $0.00  $179,360.00 $0.00 )

76 1491 Specifications 60 days Tue 10/4/16 Mon 12/26/16 $0.00 $65,120.00 $0.00 $65,120.00 $0.00

77 |149.1.1 Review & Simulate Heat Load 40 days Tue 10/4/16 Mon 11/28/16 LDRD $0.00 $42,560.00 $0.00 $42,560.00 $134,064.00 Inical-Engineer{30%},LDRD Physicist[20%],L DRD-PostDoc|2

78 |1.4.9.1.2 review mechanical tolerances/distortions 10 days  Tue 11/29/16 Mon 12/12/16 LDRD $0.00 $11,040.00 $0.00 $11,040.00 $34,776.00 nical Engineer [30%)],LDRD Rhysjcist[30%]

79 |1.4.9.13 review disassembly/repair options 10 days  Tue 12/13/16 Mon 12/26/16 LDRD $0.00 $11,520.00 $0.00 $11,520.00 $36,288.00 chnical Tech [50%],LDRD Physicist[30%]

80 1.49.2 Prototype Stave Frame Design 20 days Tue 12/27/16 Mon 1/23/17 LDRD $0.00 $32,960.00 $0.00 $32,960.00 $103,824.00 Mechnical Engineer [50%],LDRD Physicist[20%],LDRD Me

81 1493 Safety Systems 60 days Tue 2/21/17 Mon 5/15/17 $0.00 $35,440.00 $0.00 $25,440.00 $0.00 — )

82 |1.493.1 review sensors & interlocks 20 days Tue 2/21/17 Mon 3/20/17 LDRD $0.00 $7,200.00 $0.00 $7,200.00 $22,680.00 A4 LDRD Electronics Tech[30%]

83 |1.4.9.3.2 electrical interlock design 20 days Tue 3/21/17 Mon 4/17/17 LDRD  $5,000.00 $12,200.00 $0.00 $7,200.00 $31,430.00 B LDRD Electronics Tech[30%)]

84 |1.4.9.33 cooling interlocks design 20 days Tue 4/18/17 Mon 5/15/17 LDRD  $5,000.00 $16,040.00 $0.00 $11,040.00 $43,526.00 LDRD Mechnical Engineer [30%]

85 1494 Cooling System 20 days Tue 1/24/17 Mon 2/20/17 $0.00 $32,480.00 $0.00 $22,480.00 $0.00

86 [1.4.9.4.1 Prototype Design (modify ALICE) 10 days Tue 1/24/17 Mon 2/6/17 LDRD $0.00 $9,200.00 $0.00 $9,200.00 $28,980.00 RD Mechnical Engineer [30%],LDRD Physicist[20%)]

87 11.4.9.4.2 Mock up Testing 10 days Tue 2/7/17 Mon 2/20/17 LDRD  $10,000.00 $23,280.00 $0.00 $13,280.00 $59,332.00 RB-Mechnical Tech [50%],LDRD|Physicist[20%],LDRD Po

88 1495 Stave Assembly Tooling 60 days Tue 2/7/17 Mon 5/1/17 $0.00 $48,360.00 $0.00 $33,360.00 $0.00

89 |1495.1 Jig Design (modify ALICE) 10 days Tue 2/7/17 Mon 2/20/17 LDRD $0.00 $7,360.00 $0.00 $7,360.00 $23,184.00 LDRD Mechnical Engineer [30%],LDRD Physicist[10%)]

90 |1.4.95.2 Prototype Jigs 30 days Tue 2/21/17 Mon 4/3/17 LDRD  $5,000.00 $20,120.00 $0.00 $15,120.00 $56,378.00 LDRD PostDoc[20%],LDRD Mechnical Tech [30%]

91 14953 Final Jigs Design and Production 20 days Tue 4/4/17 Mon 5/1/17 LDRD  $10,000.00 $20,880.00 $0.00 $10,880.00 $51,772.00 LDRD Mechnical Engineer [10%],LDRD Mechnical

92 1.4.10 Mechanical Coneptual Design Review 12 days Tue 5/23/17 Wed 6/7/17 $0.00 $23,920.00 $0.00 $23,920.00 $0.00

93 | 1.4.10.1 Mechanics Design Review 1 day Tue 5/23/17 Tue 5/23/17 LDRD $0.00 $3,680.00 $0.00 $3,680.00 $11,592.00 LDRD Mechnical Engineer ,LDRD Physicist

94 | 1.4.10.2 Incorporate Review Comments 10 days Wed 5/24/17 Tue 6/6/17 LDRD $0.00 $18,400.00 $0.00 $18,400.00 $57,960.00 LDRD Mechnical Engineer [50%],LDRD Physic

95 | 1.4.10.3 Complete Mechanical Conceptual Design (for 1 day Wed 6/7/17 Wed 6/7/17 LDRD $0.00 $1,840.00 $0.00 $1,840.00 $5,796.00 & 6/7

CD-1)

96 1.4.11 MAPS Inner Barrel Review (CD-1) 12 days Wed 11/1/17 Thu 11/16/17 $0.00 $35,880.00 $0.00 $35,880.00 $0.00

97 | 1.4.11.1 Final Design Review 1 day Wed 11/1/17 Wed 11/1/17 LDRD $0.00 $5,520.00 $0.00 $5,520.00 $17,388.00 LDRD Electronics Engine

98 | 1.4.11.2 Incorporate Review Comments 10 days Thu 11/2/17 Wed 11/15/17 LDRD $0.00 $27,600.00 $0.00 $27,600.00 $86,940.00 LDRD Electronics Engin

99 | 1.4.11.3 Complete Final CD-1 MAPS Design lday  Thu11/16/17 Thu 11/16/17 LDRD $0.00 $2,760.00 $0.00 $2,760.00 $8,694.00 11/16

100 1.4.12 Prototype Assembly and Test 50 days Tue 3/14/17 Mon 5/22/17 LDRD $0.00 $43,280.00 $0.00 $43,280.00 $0.00

101 | 1.4.121 Assemble prototype 30 days Tue 3/14/17 Mon 4/24/17 LDRD $0.00 $24,240.00 $0.00 $24,240.00 $76,356.00 LDRD Electronics Tech[20%],LDRD Mechnical Tech

102 | 1.4.12.2 Prototype Full System Test 20 days Tue 4/25/17 Mon 5/22/17 LDRD $0.00 $19,040.00 $0.00 $19,040.00 $59,976.00 Physicist[20%],LDRD-Physicist[20%]},L DRD Post

103 1.4.13 Softrware Development 300 days Tue 10/4/16 Mon 11/27/17 $0.00  $112,800.00 $0.00  $112,800.00 $0.00

104 | 1.4.13.1 Online Monitoring and Contorls 100 days Tue 10/4/16 Mon 2/20/17 $0.00 $32,800.00 $0.00 $32,800.00 $103,320.00 LDRD PostDoc[20%],LDRD cist[10%)],Physicist[50%)]

105 | 1.4.13.2 Offline Software and Analysis 200 days Tue 2/21/17 Mon 11/27/17 $0.00 $80,000.00 $0.00 $80,000.00 $252,000.00 LDRD PostDoc[30%],L

106 1.4.14 Detector Optimizaation and Physics Simulations 300 days Mon 10/3/16 Fri 11/24/17 $0.00  $384,000.00 $0.00  $384,000.00 $1,209,600.00 LDRD Physicist[50%],L

(CD-1)
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WBS |Task Name Duration Start Finish Cost | Fixed Cost Cost ActiviCost per  |Resource Cost |Total Cost + 2017 2018
Center Unit Contingency Qtr 4 ori | ow2 | ow3 | o4 ri1 | Qw2 | ot
1.4.15 Test Beam Operation 187 days Fri 1/11/19 Mon 9/30/19 LDRD $0.00 $99,620.00 $0.00 $89,620.00 $0.00
1.4.15.1 Shipping/Transport 10 days Fri 1/11/19 Thu 1/24/19 LDRD  $10,000.00 $12,400.00 $0.00 $2,400.00 $25,060.00
1.4.15.2 Setup 5 days Fri 1/25/19 Thu 1/31/19 LDRD $0.00 $8,720.00 $0.00 $8,720.00 $27,468.00
1.4.15.3 Operations 20 days Fri 2/1/19 Thu 2/28/19 LDRD $0.00 $12,800.00 $0.00 $12,800.00 $40,320.00
1.4.15.4 Test Beam Data Analysis & Publication 152 days Fri 3/1/19 Mon 9/30/19 $0.00 $65,700.00 $0.00 $65,700.00 $206,955.00
1.5 sPHENIX Project 1217 days? Mon 10/3/16 Tue 6/1/21 $0.00 $3,293,462.00 $0.00  $995,752.00 $0.00
1.5.1 sPHENIX Project Management 1217 days Mon 10/3/16 Tue 6/1/21 $0.00 $126,568.00 sPHE $0.00 $126,568.00 $0.00
15.1.1 Level 3 Project Manager 1217 days Mon 10/3/16 Tue 6/1/21 $0.00 $0.00 $0.00 $0.00 $0.00
15.1.2 Mechanical Liason Engineer 1217 days Mon 10/3/16 Tue 6/1/21 $0.00 $63,284.00 $0.00 $63,284.00 $199,344.60
15.1.3 Electronics Liason Engineer 1217 days Mon 10/3/16 Tue 6/1/21 $0.00 $63,284.00 $0.00 $63,284.00 $199,344.60
1.5.2 sPHENIX Mechanics Integration 289 days Thu 11/2/17 Tue 12/11/18 $0.00 $272,936.00 $0.00 $162,936.00 $0.00
1.5.2.1 Stave Support Frame & Global Interface to 115 days Thu 11/2/17 Wed 4/11/18 $0.00 $128,536.00 $0.00 $78,536.00 $0.00
SPHENIX
15.2.1.1 Mechnical and Heat Analysis and Initial 30 days Thu 11/2/17 Wed 12/13/17 $0.00 $27,240.00 $0.00 $27,240.00 $85,806.00
Design (modify ALICE)
1.5.2.1.2 prototype 60 days Thu 12/14/17 Wed 3/7/18 $50,000.00 $77,936.00 $0.00 $27,936.00 $175,498.40
1.5.2.13 test 10 days Thu 3/8/18 Wed 3/21/18 $0.00 $7,760.00 $0.00 $7,760.00 $24,444.00
1.5.2.1.4 final design 15 days Thu 3/22/18 Wed 4/11/18 $0.00 $15,600.00 $0.00 $15,600.00 $49,140.00
1.5.2.2 Cooling System 25 days Wed 8/1/18 Tue 9/4/18 $0.00 $43,360.00 $0.00 $23,360.00 $0.00
1.5.2.2.1 Design (modify ALICE) 10 days Wed 8/1/18 Tue 8/14/18 $0.00 $10,400.00 $0.00 $10,400.00 $32,760.00
1.5.2.2.2 Mock up Testing 10 days Wed 8/15/18 Tue 8/28/18 $20,000.00 $27,760.00 $0.00 $7,760.00 $59,444.00
15.2.2.3 Final Desgin of Cooling System 5 days Wed 8/29/18 Tue 9/4/18 $0.00 $5,200.00 $0.00 $5,200.00 $16,380.00
1.5.2.3 Safety Systems 70 days Wed 9/5/18 Tue 12/11/18 $0.00 $56,400.00 $0.00 $36,400.00 $0.00
15.2.3.1 review sensors & interlocks 10 days Wed 9/5/18 Tue 9/18/18 $0.00 $5,200.00 $0.00 $5,200.00 $16,380.00
15.2.3.2 electrical interlock design 30 days Wed 9/19/18 Tue 10/30/18 $10,000.00 $25,600.00 $0.00 $15,600.00 $66,640.00
1.5.2.3.3 cooling interlocks design 30days Wed 10/31/18 Tue 12/11/18 $10,000.00 $25,600.00 $0.00 $15,600.00 $66,640.00
1524 Stave Assembly Tooling 45 days Thu 4/12/18 Wed 6/13/18 $0.00 $44,640.00 $0.00 $24,640.00 $0.00
1.5.24.1 design 10 days Thu 4/12/18 Wed 4/25/18 $0.00 $10,400.00 $0.00 $10,400.00 $32,760.00
1.5.24.2 prototype 30 days Thu 4/26/18 Wed 6/6/18 $20,000.00 $31,640.00 $0.00 $11,640.00 $71,666.00
1.5.2.4.3 final jig design 5 days Thu 6/7/18 Wed 6/13/18 $0.00 $2,600.00 $0.00 $2,600.00 $8,190.00
153 Mechanics Final Design Review 12 days Thu 6/14/18 Fri 6/29/18 $0.00 $7,280.00 $0.00 $7,280.00 $0.00
153.1 Mechanics Final Design Review 1 day Thu 6/14/18 Thu 6/14/18 $0.00 $1,040.00 $0.00 $1,040.00 $3,276.00
15.3.2 Incorporate Review Comments 10 days Fri 6/15/18 Thu 6/28/18 $0.00 $5,200.00 $0.00 $5,200.00 $16,380.00
15.3.3 Complete Final Mechanical Design 1 day Fri 6/29/18 Fri 6/29/18 $0.00 $1,040.00 $0.00 $1,040.00 $3,276.00
1.5.4 MAPS Inner Barrel Review (CD-2/3) 12 days Mon 7/2/18 Tue 7/17/18 $0.00 $14,560.00 $0.00 $14,560.00 $0.00
1.54.1 MAPS Final Design Review 1 day Mon 7/2/18 Mon 7/2/18 $0.00 $2,080.00 $0.00 $2,080.00 $6,552.00
1.5.4.2 Incorporate Review Comments 10 days Tue 7/3/18 Mon 7/16/18 $0.00 $10,400.00 $0.00 $10,400.00 $32,760.00
1.5.4.3 Complete Final Design (CD-2) 1 day Tue 7/17/18 Tue 7/17/18 $0.00 $2,080.00 $0.00 $2,080.00 $6,552.00
155 Productions 534 days? Thu 6/14/18 Tue 6/30/20 $0.00 $2,621,718.00 Prod $0.00  $434,008.00 $0.00
1.55.1 Full Pre-Production-Mechnical System Mock 90 days Thu 6/14/18 Wed 10/17/18 $50,000.00  $103,640.00 $0.00 $53,640.00 $256,466.00
Up Test
1.55.2 Pfocurements 180 days? Wed 8/1/18 Tue 4/9/19 $0.00 $2,311,534.00 $0.00 $173,824.00 $0.00
1.5.5.2.1 CERN Procurements 180 days? Wed 8/1/18 Tue 4/9/19 $0.00 $1,144,212.40 $0.00  $141,542.40 $0.00
55.21.1 Produce 68 Inner Staves 180 days Wed 8/1/18 Tue 4/9/19 $445,670.00  $585,350.00 $6,500.00  $139,680.00 $1,219,914.50
55.21.2 Stave Production Full Cost Recovery of 180 days Wed 8/1/18 Tue 4/9/19 $500,000.00  $500,000.00 $7,353.00 $0.00 $875,000.00
CERN Manpower
55.2.1.3 Other ITS/CERN Test Equiptment Items 120 days Wed 8/1/18 Tue 1/15/19 $30,000.00 $31,862.40 $0.00 $1,862.40 $58,366.56
55.2.14 Travel and Per Diem at CERN 180 days? Wed 8/1/18 Tue 4/9/19 $27,000.00 $27,000.00 $0.00 $0.00 $47,250.00
1.5.5.2.2 Non-CERN Procurements 107 days Wed 8/1/18 Thu 12/27/18 $0.00 $1,167,321.60 $0.00 $32,281.60 $0.00
55.221 Procure 68 Readout /RDO Units 100 days Wed 8/1/18 Tue 12/18/18 $265,740.00  $281,260.00 $4,700.00 $15,520.00 $513,933.00
55.2.2.2 Procure Optical Links 68 60 days Thu 8/2/18 Wed 10/24/18 $81,600.00 $82,531.20 $620.00 $931.20 $145,733.28
55.2.2.3 Procure 34 Common Readout Units 100 days Fri 8/3/18 Thu 12/20/18 $181,700.00  $183,252.00 $5,300.00 $1,552.00 $322,863.80
5.5.2.2.4 sPHENIX CRU Production Contingency 100 days Fri 8/3/18 Thu 12/20/18 $90,000.00 $90,000.00 $0.00 $0.00 $157,500.00
5.5.2.25 Procure 100 SamTec Cables 60 days Mon 8/6/18 Fri 10/26/18 $27,000.00 $27,931.20 $270.00 $931.20 $50,183.28
5.5.2.2.6 Procure Ancillary Materials (LVPS and 100 days Tue 8/7/18 Mon 12/24/18 $100,000.00  $101,552.00 $0.00 $1,552.00 $179,888.80
cables etc)
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Thu 9/1/16

WBS |Task Name Duration Start Finish Cost | Fixed Cost Cost ActiviCost per  |Resource Cost |Total Cost + 2017 2018
Center Unit Contingency Qtr 4 ori | ow2 | ow3 | o4 ori | ow2 | ot
5.5.2.2.7 Procure Cooling Plant 100 days Wed 8/1/18 Tue 12/18/18 $40,000.00 $41,552.00 $0.00 $1,552.00 $74,888.80
5.5.2.2.8 Procure Assembly Fixtures & Jigs 60 days Thu 8/2/18 Wed 10/24/18 $100,000.00  $100,931.20 $0.00 $931.20 $177,933.28
5.5.2.2.9 Procure End Wheels 100 days Fri 8/3/18 Thu 12/20/18 $34,000.00 $35,552.00 $0.00 $1,552.00 $64,388.80
).5.2.2.10 Procure Cylindrical Structural Shells 100 days Mon 8/6/18 Fri 12/21/18 $11,000.00 $12,552.00 $0.00 $1,552.00 $24,138.80
).5.2.2.11 Procure Detector Half Barrels 100 days Tue 8/7/18 Mon 12/24/18 $13,000.00 $14,552.00 $0.00 $1,552.00 $27,638.80
1.5.2.2.12 Procure Service Half Barrels 100 days Wed 8/8/18 Tue 12/25/18 $120,000.00 $121,552.00 $0.00 $1,552.00 $214,888.80
).5.2.2.13 Procure Detector and Service Half 100 days Thu 8/9/18 Wed 12/26/18 $21,000.00 $22,552.00 $0.00 $1,552.00 $41,638.80
Barrels
).5.2.2.14 Procure Two Half Support Structures 100 days Fri 8/10/18 Thu 12/27/18 $50,000.00 $51,552.00 $0.00 $1,552.00 $92,388.80
1.5.5.3 Assembly and Testing at BNL 400 days  Wed 12/19/18 Tue 6/30/20 $0.00  $206,544.00 $0.00  $206,544.00 $0.00
1.5.5.3.1 Test Production FEMS, e-Links, CRU, LV, 60 days Tue 12/25/18 Mon 3/18/19 $0.00 $13,968.00 $0.00 $13,968.00 $43,999.20
optical links
1.5.5.3.2 Agsemble & Test Cooling System 20 days Wed 12/19/18 Tue 1/15/19 $0.00 $7,760.00 $0.00 $7,760.00 $24,444.00
1.5.5.3.3 Stave Reciept Inspection 10 days Wed 4/10/19 Tue 4/23/19 $0.00 $3,880.00 $0.00 $3,880.00 $12,222.00
1.5.5.3.4 Individual Stave Readout Test 70 days Wed 4/24/19 Tue 7/30/19 $0.00 $10,864.00 $0.00 $10,864.00 $34,221.60
1.5.5.35 Metrology on Stave Assemblies 70 days Wed 7/31/19 Tue 11/5/19 $0.00 $41,720.00 $0.00 $41,720.00 $131,418.00
1.5.5.3.6 Assemble full Ladders into Half support 100 days Wed 11/6/19 Tue 3/24/20 $0.00 $24,832.00 $0.00 $24,832.00 $78,220.80
155.3.7 Metrology on Final Assembly 10 days Wed 3/25/20 Tue 4/7/20 $0.00 $10,400.00 $0.00 $10,400.00 $32,760.00
1.5.5.3.8 Half detector Assembly Readout and 60 days Wed 4/8/20 Tue 6/30/20 $0.00 $93,120.00 $0.00 $93,120.00 $293,328.00
Cooling Test

1.5.6 Installation 131 days Wed 7/1/20 Wed 12/30/20 $0.00  $250,400.00 $0.00  $250,400.00 $0.00
1.5.6.1 Installation Prep 10 days Wed 7/1/20 Tue 7/14/20 $0.00 $15,520.00 $0.00 $15,520.00 $48,888.00
1.5.6.2 Installation Review 1 day Wed 7/15/20 Wed 7/15/20 $0.00 $2,080.00 $0.00 $2,080.00 $6,552.00
1.5.6.3 Installation 60 days Thu 7/16/20 Wed 10/7/20 $0.00  $186,240.00 $0.00  $186,240.00 $586,656.00
1.5.6.4 Commissioning 60 days Thu 10/8/20 Wed 12/30/20 $0.00 $46,560.00 $0.00 $46,560.00 $146,664.00
157 Ready for beam 0days Wed 12/30/20 Wed 12/30/20 $0.00 $0.00 $0.00 $0.00 $0.00
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ID | WBS |Task Name Duration Start Finish 18 2019 2020 2021
} or3 | otr4 ori | otr2 | | ori | otr2 | otr1 |

1 1 MAPS Inner Barrel 1217 days Mon 10/3/16 Tue 6/1/21
‘ 2 1.1  MAPS Inner Barrel Starts 0 days Sat 10/1/16 Sat 10/1/16
‘ 3 1.2 MAPS Inner Barrel Ends 0 days Tue 6/1/21 Tue 6/1/21
‘ 4 1.3 Milestones & Key Tasks 0 days Mon 10/3/16 Mon 10/3/16
‘ 5 1.3.1 ALICE ITS Key Tasks 0 days Mon 1/2/17 Mon 1/2/17 |\
‘ 6 1.3.11 ALICE MAPS Production (7/17) 240 days? Mon 8/1/16 Fri 6/30/17
‘ 7 1.3.1.2 ALICE ITS IB FPC Production (9/17) 90 days Mon 5/1/17 Fri 9/1/17
‘ 8 1.3.1.3 ALICE ITS IB Stave Production (1/18) 1 day? Tue 1/2/18 Tue 1/2/18
‘ 9 1314 ALICE ITS IB Stave Assembly (3/18) 262 days Mon 1/2/17 Tue 1/2/18fuction
‘ 10 1.3.1.5 ALICE ITS Electronics Pre-Production (7/17) 100 days Wed 2/22/17 Tue 7/11/17
‘ 11 1.3.1.6 ALICE ITS Electronics Production (6/18) 240 days Thu 7/13/17 Wed 6/13/18 =gy |TS Electronjcs Production
‘ 12 1.3.2 sPHENIX Milestones 1195 days Tue 11/1/16 U 6/ /2 ]
‘ 13 1.3.2.1 sPHENIX Technical Design CD-0 0 days Tue 11/1/16 Tue 11/1/16
‘ 14 1.3.2.2 sPHENIX Technical Design (CD-1/CD-3a) 0 days Wed 11/1/17 Wed 11/1/17
‘ 15 1.3.2.3 SPHENIX Technical Dewsgin (CD-2) 0 days Mon 7/2/18 Mon 7/2/18 ¢ CD-2 (7/2018)
‘ 16 1.3.24 sPHENIX Start Construction (CD-3b) 0 days Wed 8/1/18 Wed 8/1/18 ¢, CD-3b (8/2018)
‘ 17 1.3.25 SPHENIX Installed and Ready for Beam 0 days Tue 6/1/21 Tue 6/1/21 ‘t SPHENIX Installed and Rea
‘ 18 1.3.3 LDRD Milestones & Critical Tasks 781 days Mon 10/3/16 Mon 9/30/19
‘ 19 1.3.3.1 LDRD Start and End 781 days Mon 10/3/16 Mon 9/30/19
‘ 20 1.3.3.8 Complete MoU LANL-ALICE 0 days Fri 12/9/16 Fri 12/9/16
‘ 21 1.3.33 Setup ALICE Readout Test Stands 0 days Fri 2/17/17 Fri 2/17/17
‘ 22 1.3.34 Complete final SPHENIX Readout Design 0 days Wed 7/26/17 Wed 7/26/17

Review

‘ 23 1.3.35 Complete Final MAPS Detector Design (CD-1) 0 days Thu 11/16/17 Thu 11/16/17
‘ 24 1.3.3.6 SPHENIX Test Beam 21 days Fri 2/1/19 Fri 3/1/19 o—)
‘ 25 1.3.3.7 MAPS Final Design (CD-2/CD-3)? 0 days Mon 10/3/16 Mon 10/3/16
‘ 26 1.4 LANL LDRD 781 days Mon 10/3/16 Mon 9/ 30/ 1 | " L ANL R&D
‘ 27 1.4.1 MOU btw LANL and ALICE for R&D 50 days Mon 10/3/16 Fri 12/9/16
‘ 28 1.4.2 Obtain Designs from ALICE 1 day Mon 10/3/16 Mon 10/3/16
‘ 29 1421 Obtain Test Stand Design from CERN 1 day Mon 10/3/16 Mon 10/3/16
‘ 30 1.4.2.2 Obtain ALICE Readout Unit Design 1 day Mon 10/3/16 Mon 10/3/16
‘ 31 1.4.2.3 obtain ALICE CAD model 1 day Mon 10/3/16 Mon 10/3/16
‘ 32 1.4.3 Setup Alice Readout Test Stand 100 days Mon 10/3/16 Fri 2/17/17
‘ 33 1.4.3.1 Procure 2 Test Stands 90 days Mon 10/3/16 Fri 2/3/17
‘ 34 1432 Setup Test Stands 10 days Mon 2/6/17 Fri 2/17/17|h[50%]
‘ 35 1.4.4 Procure R&D ALICE Staves 180 days Mon 12/12/16 Fri 8/18/17
‘ 36 1441 Procure and Produce 4 Staves 60 days  Mon 12/12/16 Fri 3/3/17Doc
‘ 37 1.4.42 Test Staves 5 days Mon 2/27/17 Fri 3/3/17|ectronics Tech[30%)]
‘ 38 1.4.4.3 Travel and Per Diem Support 180 days Mon 12/12/16 Fri 8/18/17
‘ 39 1.45 Procure ALICE Electronics & Cabels 116 days Mon 10/3/16 Mon 3/13/17
‘ 40 1.45.1 ALICE Readout Electronics Boards 65 days Tue 12/13/16 Mon 3/13/17
‘ 41 14511 Readout Units (RDOs) 65 days Tue 12/13/16 Mon 3/13/17
‘ 42 45.1.1.1 Procure 4 RDOs 60 days Tue 12/13/16 Mon 3/6/17
‘ 43 45.1.1.2 Test RDOs 10 days Tue 2/28/17 Mon 3/13/17D PostDoc[50%],LDRD Physicist[10%)]
‘ 44 1.45.1.2 Common Readout Units (CRUSs) 65 days Tue 12/13/16 Mon 3/13/17
‘ 45 45121 Procure 2 CRUs 60 days Tue 12/13/16 Mon 3/6/17
‘ 46 .45.1.2.2 Test CRUs 5 days Tue 3/7/17 Mon 3/13/17D PostDoc[50%],LDRD Physicist[20%)]
‘ 47 1.45.2 SamTec Cables 11 days Mon 10/3/16 Mon 10/17/16
‘ 48 14521 Procure 7 SamTec Cables 10 days Mon 10/3/16 Fri 10/14/16
‘ 49 14522 Test Cables lday Mon 10/17/16 Mon 10/17/16
‘ 50 1.45.3 Optical Cables 11 days Tue 10/4/16 Tue 10/18/16
‘ 51 14531 Procure 4 Optical Cables 10 days Tue 10/4/16 Mon 10/17/16
‘ 52 14532 Test Optical Cables 1 day Tue 10/18/16 Tue 10/18/16
] 53 1454 Procure Ancillaries 64 days Tue 10/4/16 Fri 12/30/16
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Thu 9/1/16

ID | WBS |Task Name Duration Start Finish 18 2019 2020 2021
} Qr3 | otr4 ori | ow2 | ow3 | otr4 ori1 | ow2 | ow3 | o4 ori1 | ow2 | ow3 | otr4 otr1 |

54 14541 Procure LV,HV,etc 60 days Tue 10/4/16 Mon 12/26/16
‘ 55 1.454.2 Procure Racks 60 days Thu 10/6/16 Wed 12/28/16
‘ 56 1.4543 Procure Chiller 60 days  Mon 10/10/16 Fri 12/30/16
‘ 57 1.4.6 sPHENIX Readout Electronics Integration 270 days Tue 10/4/16 Mon 10/16/17
‘ 58 1.4.6.1 Initia_l _sPHENIX Readout Design (sCRU, 40 days Tue 10/4/16 Mon 11/28/16

modified from ALICE)
‘ 59 1.4.6.2 Prototype sCRU 60 days Tue 11/29/16 Mon 2/20/17|neer[10%],LDRD Physicist[20%]
‘ 60 1.4.6.3 sCRU test-| 5 days Tue 2/21/17 Mon 2/27/17|%],LDRD Electronics Tech[20%],LDRD Physicist[20%)]
‘ 61 1.4.6.4 Revised sCRU Design 20 days Tue 2/28/17 Mon 3/27/17
‘ 62 1.4.6.5 Prototype sCRU-II 60 days Tue 3/28/17 Mon 6/19/17PostDoc[20%)]
‘ 63 1.4.6.6 sCRU test-Il 5 days Tue 6/20/17 Mon 6/26/17DRD Electranics Tech[20%],LDRD PostDoc[50%]
‘ 64 1.4.6.7 Final sSPHENIX Readout Design (CD-1) 10 days Mon 6/26/17 Mon 7/10/17
‘ 65 1.4.6.8 Procure 4 sCRUs 60 days Tue 7/11/17 Mon 10/2/17n[5%]
‘ 66 1.4.6.9 Final sCRU Test 10 days Tue 10/3/17 Mon 10/16/17)hgineer[30%],LDRD Physicist[20%],LDRD PostDoc[30%)],LDRD Electronics Tech[20%]
‘ 67 1.4.7 sPHENIX DAQ System Integration 70 days Tue 11/29/16 Mon 3/6/17
‘ 68 1471 Slow Control Design 60 days Tue 11/29/16 Mon 2/20/17[20%],LDRD Electronics Engineer[20%]
‘ 69 1.4.7.2 Trigger Interface Design 60 days Tue 12/6/16 Mon 2/27/17)RD Physicist[10%]
‘ 70 1.4.7.3 DAQ Interface Design 60 days Tue 12/13/16 Mon 3/6/17
‘ 71 1.4.8 Electronics Final Design Review 12 days Tue 7/11/17 Wed 7/26/17
‘ 72 1481 Electronics Design Review 1 day Tue 7/11/17 Tue 7/11/17) Physicist
‘ 73 1.4.8.2 Incorporate Review Comments 10 days Wed 7/12/17 Tue 7/25/17ctronics Engineer[30%]
‘ 74 1.4.8.3 Complete Final Electronics Design 1 day Wed 7/26/17 Wed 7/26/17
‘ 75 1.4.9 Mechanical Support and Cooling 160 days Tue 10/4/16 Mon 5/15/17
‘ 76 1.49.1 Specifications 60 days Tue 10/4/16 Mon 12/26/16
‘ 77 1.49.1.1 Review & Simulate Heat Load 40 days Tue 10/4/16 Mon 11/28/16stBocf26%
‘ 78 1.49.1.2 review mechanical tolerances/distortions 10 days Tue 11/29/16 Mon 12/12/16
‘ 79 149.13 review disassembly/repair options 10 days Tue 12/13/16 Mon 12/26/16
‘ 80 1.49.2 Prototype Stave Frame Design 20 days Tue 12/27/16 Mon 1/23/17DRD Mechnjical| Tech [30%]
‘ 81 1.49.3 Safety Systems 60 days Tue 2/21/17 Mon 5/15/17
‘ 82 1.493.1 review sensors & interlocks 20 days Tue 2/21/17 Mon 3/20/17
‘ 83 14932 electrical interlock design 20 days Tue 3/21/17 Mon 4/17/17
‘ 84 1.4.9.3.3 cooling interlocks design 20 days Tue 4/18/17 Mon 5/15/17
‘ 85 1.49.4 Cooling System 20 days Tue 1/24/17 Mon 2/20/17
‘ 86 14941 Prototype Design (modify ALICE) 10 days Tue 1/24/17 Mon 2/6/17
‘ 87 1.4.94.2 Mock up Testing 10 days Tue 2/7/17 Mon 2/20/17DRD PostDoc[50%]
‘ 88 1.495 Stave Assembly Tooling 60 days Tue 2/7/17 Mon 5/1/17
‘ 89 14951 Jig Design (modify ALICE) 10 days Tue 2/7/17 Mon 2/20/17 %]
‘ 90 1.4.95.2 Prototype Jigs 30 days Tue 2/21/17 Mon 4/3/17|%)
‘ 91 14953 Final Jigs Design and Production 20 days Tue 4/4/17 Mon 5/1/17thnical Tech [30%]
‘ 92 1.4.10 Mechanical Coneptual Design Review 12 days Tue 5/23/17 Wed 6/7/17
‘ 93 1.4.10.1 Mechanics Design Review 1 day Tue 5/23/17 Tue 5/23/17}ist
‘ 94 1.4.10.2 Incorporate Review Comments 10 days Wed 5/24/17 Tue 6/6/17D Physicist[50%
‘ 95 1.4.10.3 Complete Mechanical Conceptual Design (for 1 day Wed 6/7/17 Wed 6/7/17
CD-1
‘ 96 1411 MAPS Ir?ner Barrel Review (CD-1) 12 days Wed 11/1/17 Thu 11/16/17
‘ 97 14111 Final Design Review 1 day Wed 11/1/17 Wed 11/1/17|Engineer,LDRD Mechnical Engineer ,LDRD Physicist
‘ 98 1.4.11.2 Incorporate Review Comments 10 days Thu 11/2/17 Wed 11/15/17;s Engineer[50%],LDRD Mechnical Engineer [50%],LDRD Physicist[50%)]
‘ 99 14113 Complete Final CD-1 MAPS Design lday  Thu11/16/17 Thu 11/16/17
‘ 100 1.4.12 Prototype Assembly and Test 50 days Tue 3/14/17 Mon 5/22/17
‘ 101 14.121 Assemble prototype 30 days Tue 3/14/17 Mon 4/24/17;al Tech [20%)],LDRD Physicist[10%],LDRD PostDoc[20%]
‘ 102 1.4.122 Prototype Full System Test 20 days Tue 4/25/17 Mon 5/22/17Rb-Postboc¢[30%];LDRD-EtectronicsEngineer[10%],LDRD Mechnical Engineer [10%]
‘ 103 1.4.13 Softrware Development 300 days Tue 10/4/16 Mon 11/27/17
‘ 104 1.4.131 Online Monitoring and Contorls 100 days Tue 10/4/16 Mon 2/20/17[50%]
‘ 105 1.4.13.2 Offline Software and Analysis 200 days Tue 2/21/17 Mon 11/27/17|[30%],LDRD Physicist[10%],Physicist[50%]
’ 106 1.4.14 Detector Optimizaation and Physics Simulations 300 days Mon 10/3/16 Fri 11/24/171[50%],LDRD PastDoc[50%]
(CD-1)
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Thu 9/1/16

ID | WBS |Task Name Duration Start Finish 18 2019 2020 2021
} Qr3 | otr4 ori | ow2 | ow3 | otr4 ori1 | ow2 | ow3 | o4 ori1 | ow2 | ow3 | otr4 otr1 |
107 1.4.15 Test Beam Operation 187 days Fri 1/11/19 Mon 9/30/19 \ 4

‘ 108 1.4.15.1 Shipping/Transport 10 days Fri 1/11/19 Thu 1/24/19 LDRD Mechnical Tech [20%)]
‘ 109 1.4.15.2 Setup 5 days Fri 1/25/19 Thu 1/31/19 Physicist[50%)],LDRD Electronics Tech[50%],LDRD Mechnical Tech [50%)],LDRD PostDoc[50%],LDRD Physicist[10%]
‘ 110 1.4.15.3 Operations 20 days Fri 2/1/19 Thu 2/28/19 .1 Physicist,LDRD Physicist[50%],LDRD PostDoc[50%)]
‘ 111 1.4.154 Test Beam Data Analysis & Publication 152 days Fri 3/1/19 Mon 9/30/19 % LDRD Physicist[50%],LDRD PostDoc[50%],Physicist[50%]
‘ 112 1.5 sPHENIX Project 1217 days? Mon 10/3/16 Tue 6/1/21
‘ 113 151 sPHENIX Project Management 1217 days Mon 10/3/16 Tue 6/1/21 SPHENIX MAPS Project
‘ 114 1511 Level 3 Project Manager 1217 days Mon 10/3/16 Tue 6/1/21 Physicist[20%
‘ 115 15.1.2 Mechanical Liason Engineer 1217 days Mon 10/3/16 Tue 6/1/21 Mech Liason Eng[5%)]
‘ 116 15.1.3 Electronics Liason Engineer 1217 days Mon 10/3/16 Tue 6/1/21 Elec Liason Eng[5%)]
‘ 117 1.5.2 sPHENIX Mechanics Integration 289 days Thu 11/2/17 Tue 12/11/18
‘ 118 1521 Stave Support Frame & Global Interface to 115 days Thu 11/2/17 Wed 4/11/18%p

SPHENIX
‘ 119 15.21.1 Mechnical and Heat Analysis and Initial 30 days Thu 11/2/17 Wed 12/13/17Engineer,Physicist[10%],Mech Tech

Design (modify ALICE)

‘ 120 1.5.2.1.2 prototype 60 days Thu 12/14/17 Wed 3/7/18lech Tech,Rhysicist[20%
‘ 121 15213 test 10 days Thu 3/8/18 Wed 3/21/18| Mech Tech,Phy
‘ 122 15.21.4 final design 15 days Thu 3/22/18 Wed 4/11/18" Mechanteat
‘ 123 15.2.2 Cooling System 25 days Wed 8/1/18 Tue 9/4/18
‘ 124 15221 Design (modify ALICE) 10 days Wed 8/1/18 Tue 8/14/18 Mechanical Engineer
‘ 125 1.5.2.2.2 Mock up Testing 10 days Wed 8/15/18 Tue 8/28/18 Mech Tech
‘ 126 1.5.2.2.3 Final Desgin of Cooling System 5 days Wed 8/29/18 Tue 9/4/18 echanical Engineer
‘ 127 1.5.2.3 Safety Systems 70 days Wed 9/5/18 Tue 12/11/18
‘ 128 1.5.2.3.1 review sensors & interlocks 10 days Wed 9/5/18 Tue 9/18/18 Electrical Engineer[50%]
‘ 129 1.5.2.3.2 electrical interlock design 30 days Wed 9/19/18 Tue 10/30/18 Electrical Engineer[50%]
‘ 130 1.5.2.3.3 cooling interlocks design 30 days Wed 10/31/18 Tue 12/11/18 Mechanical Engineer[50%)]
‘ 131 1524 Stave Assembly Tooling 45 days Thu 4/12/18 Wed 6/13/18
‘ 132 15241 design 10 days Thu 4/12/18 Wed 4/25/18 Mechanjcal Engineer
‘ 133 1.5.24.2 prototype 30 days Thu 4/26/18 Wed 6/6/18 Physicist[50%],Mech Tech[50%)]
‘ 134 15243 final jig design 5 days Thu 6/7/18 Wed 6/13/18 Mechanical Engineer[50%)]
‘ 135 153 Mechanics Final Design Review 12 days Thu 6/14/18 Fri 6/29/18 2
‘ 136 1531 Mechanics Final Design Review 1 day Thu 6/14/18 Thu 6/14/18 | Mechanical Engineer,Physicist
‘ 137 1532 Incorporate Review Comments 10 days Fri 6/15/18 Thu 6/28/18 Physicist[20%],Mechanical Engineer[50%]
‘ 138 1.5.3.3 Complete Final Mechanical Design 1 day Fri 6/29/18 Fri 6/29/18 ® 6129
‘ 139 154 MAPS Inner Barrel Review (CD-2/3) 12 days Mon 7/2/18 Tue 7/17/18 v
‘ 140 1541 MAPS Final Design Review 1 day Mon 7/2/18 Mon 7/2/18 W Electronics Engineer,Mechanical Engineer,Physicist
‘ 141 1542 Incorporate Review Comments 10 days Tue 7/3/18 Mon 7/16/18 Electronics Engineer[50%],Mechanical Engineer[50%],Physicist
‘ 142 1543 Complete Final Design (CD-2) 1 day Tue 7/17/18 Tue 7/17/18 * 17
‘ 143 155 Productions 534 days? Thu 6/14/18 Tue 6/30/20 " Production
‘ 144 1551 Full Pre-Production-Mechnical System Mock 90 days Thu 6/14/18 Wed 10/17/18 Mechanical Engineer[20%],Mech Tech[50%],Physicist[50%)]

Up Test I-
‘ 145 1.55.2 Procurements 180 days? Wed 8/1/18 Tue 4/9/19 p—
‘ 146 1.5.5.2.1 CERN Procurements 180 days? Wed 8/1/18 Tue 4/9/19 v
‘ 147 55.2.11 Produce 68 Inner Staves 180 days Wed 8/1/18 Tue 4/9/19 ~A- Physicist[200%)],Elec tech,Electronics Engineer[0%],Mech Tech[0%]
‘ 148 55.2.1.2 Stave Production Full Cost Recovery of 180 days Wed 8/1/18 Tue 4/9/19

CERN Manpower n-

‘ 149 55.2.13 Other ITS/CERN Test Equiptment ltems 120 days Wed 8/1/18 Tue 1/15/19 w- Physicist[5%],Mech Tech[2%)]
‘ 150 .5.5.2.14 Travel and Per Diem at CERN 180 days? Wed 8/1/18 Tue 4/9/19 fr—
‘ 151 1.55.2.2 Non-CERN Procurements 107 days Wed 8/1/18 Thu 12/27/18 —
‘ 152 55.2.2.1 Procure 68 Readout /RDO Units 100 days Wed 8/1/18 Tue 12/18/18 w- Physicistf16%};Etectechf26%}
‘ 153 .5.5.2.2.2 Procure Optical Links 68 60 days Thu 8/2/18 Wed 10/24/18 w- Physicistf29%},Etectech{2%}
‘ 154 55.2.23 Procure 34 Common Readout Units 100 days Fri 8/3/18 Thu 12/20/18 PU— Physicist[2%],Elec-tech{2%]
‘ 155 55.2.24 sPHENIX CRU Production Contingency 100 days Fri 8/3/18 Thu 12/20/18 r—
‘ 156 5.5.2.25 Procure 100 SamTec Cables 60 days Mon 8/6/18 Fri 10/26/18 [P p— Physi¢ist[2%],Elec tech[2%)]
’ 157 55.2.2.6 Procure Ancillary Materials (LVPS and 100 days Tue 8/7/18 Mon 12/24/18 Physicist[2%]},Mech-Tech{2%}

cables etc)
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Thu 9/1/16

ID WBS |Task Name Duration Start Finish 18 2019 2020 2021
} or3 | Qtra Qtrl Qr2 | o3 | o4 Qri | otr2 Qr3 | otr4 ori1 | ow2 | ow3 | otr4 otr1 |
158 .5.5.2.2.7 Procure Cooling Plant 100 days Wed 8/1/18 Tue 12/18/18 ‘ Physicist[2%],Mech Tech[2%]
‘ 159 5.5.2.2.8 Procure Assembly Fixtures & Jigs 60 days Thu 8/2/18 Wed 10/24/18 ist[2%],Mech-Tech{2%]
‘ 160 .5.5.2.2.9 Procure End Wheels 100 days Fri 8/3/18 Thu 12/20/18 Physicist[2%];Mech-Tech[2%]
‘ 161 5.5.2.2.10 Procure Cylindrical Structural Shells 100 days Mon 8/6/18 Fri 12/21/18 Physicist[2%];Mech-Tech[2%]
‘ 162 5.2.2.11 Procure Detector Half Barrels 100 days Tue 8/7/18 Mon 12/24/18 Physicist[2%],Mech-Tech[2%}
‘ 163 5.5.2.2.12 Procure Service Half Barrels 100 days Wed 8/8/18 Tue 12/25/18 Physicist[2%],Mech-Tech{2%}
‘ 164 5.5.2.2.13 Procure Detector and Service Half 100 days Thu 8/9/18 Wed 12/26/18 Physicist[2%],Mech-Tech{2%}
Barrels
‘ 165 5.5.2.2.14 Procure Two Half Support Structures 100 days Fri 8/10/18 Thu 12/27/18 t[2%},Mech-Tech{2%]
‘ 166 1.55.3 Assembly and Testing at BNL 400 days  Wed 12/19/18 Tue 6/30/20 O
‘ 167 1.5.5.3.1 Test Production FEMS, e-Links, CRU, LV, 60 days Tue 12/25/18 Mon 3/18/19 Elec tech[30%],Physicist[200%]
optical links
‘ 168 1.5.5.3.2 Azsemble & Test Cooling System 20 days Wed 12/19/18 Tue 1/15/19 Mech Tech,Physicist[50%]
‘ 169 1.5.5.3.3 Stave Reciept Inspection 10 days Wed 4/10/19 Tue 4/23/19 r- Physicist[50%],Elec tech[50%)]
‘ 170 15.5.3.4 Individual Stave Readout Test 70 days Wed 4/24/19 Tue 7/30/19 Physicist[300%],Elec tech[20%
‘ 171 1.55.35 Metrology on Stave Assemblies 70 days Wed 7/31/19 Tue 11/5/19 Mechanical Engineer[20%],Mech Tech[50%]
‘ 172 1.5.5.3.6 Assemble full Ladders into Half support 100 days Wed 11/6/19 Tue 3/24/20 Mech Tech[200%],Physicist[200%]
‘ 173 1.5.5.3.7 Metrology on Final Assembly 10 days Wed 3/25/20 Tue 4/7/20 Mechanical Engineer
‘ 174 1.5.5.3.8 Half detector Assembly Readout and 60 days Wed 4/8/20 Tue 6/30/20 Physicist[200%],Mech Tech,Elec tech
Cooling Test
‘ 175 1.5.6 Installation 131 days Wed 7/1/20 Wed 12/30/20 . 4
‘ 176 15.6.1 Installation Prep 10 days Wed 7/1/20 Tue 7/14/20 Mech Tech,Physicist,Elec tech
‘ 177 15.6.2 Installation Review 1 day Wed 7/15/20 Wed 7/15/20 Physicist,Mechanical Engineer,Electrical Engineer
‘ 178 15.6.3 Installation 60 days Thu 7/16/20 Wed 10/7/20 Physicist[200%)],Mech Tech[200%)],Elec tech[200%]
‘ 179 1564 Commissioning 60 days Thu 10/8/20 Wed 12/30/20 Physicist[200%],Mech Tech[50%],Elec tech[50%
] 180 1.5.7 Ready for beam Odays Wed 12/30/20 Wed 12/30/20 ¢ 12/30
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