
ID Task Name Duration Start Finish Predecessors

1 LCLS-II Preproduction Module 462 days Mon 12/2/13 Mon 9/14/15

2 Engineering & Design & Reviews 258 days Mon 12/2/13 Mon 12/1/14

3 Cavity HOM feedthrough flange 0 days Thu 5/15/14 Thu 5/15/14

4 Helium Vessel 40 days Mon 2/3/14 Fri 3/28/14

5 End-lever Tuner for short-short beam pipe cavity 82 days Mon 12/2/13 Fri 3/28/14

6 Magnetic shielding 30 days Mon 2/17/14 Fri 3/28/14

7 GRHP 155 days Tue 4/1/14 Mon 11/3/14

8 300 mm extruded pipe 60 days Tue 4/1/14 Mon 6/23/14

9 GRHP welded with cavity and cold mass supports 120 days Tue 5/20/14 Mon 11/3/14

10 Cryogenic pipes 111 days Mon 6/2/14 Mon 11/3/14

11 Magnet & Current Leads 70 days Tue 7/29/14 Mon 11/3/14

12 BPM 20 days Tue 10/7/14 Mon 11/3/14

13 80K heat shields 71 days Mon 7/28/14 Mon 11/3/14

14 MLI 20 days Tue 10/7/14 Mon 11/3/14

15 Cryomodule test stand and end boxes (CMTS) 85 days Tue 1/14/14 Mon 5/12/14

16 Vacuum Vessel 60 days Tue 8/12/14 Mon 11/3/14

17 CAF infrastructure modifications 20 days Tue 11/4/14 Mon 12/1/14 20

18 Dressed Cavity Engineering Peer Review 0 days Thu 4/10/14 Thu 4/10/14

19 Pre-prod CM Engineering Peer Review 0 days Fri 6/6/14 Fri 6/6/14

20 Pre-prod CM Final Design Review 0 days Mon 11/3/14 Mon 11/3/14 7,10,11,12,13,14,16

21 Pre-prod CM Fabrication Readiness Review 0 days Mon 12/1/14 Mon 12/1/14 17

22 Procurement & Quality Assurance & Pre-AssemblyTesting 372 days Thu 4/10/14 Mon 9/14/15

23 Cavity HOM feedthrough flange 60 days Thu 5/15/14 Wed 8/6/14 3

24 Helium Vessel 70 days Thu 4/10/14 Wed 7/16/14 4,18

25 End-lever Tuner for short-short beam pipe cavity 90 days Thu 4/10/14 Wed 8/13/14 5,18

26 Magnetic shielding 90 days Thu 4/10/14 Wed 8/13/14 6,18

27 GRHP 215 days Tue 6/24/14 Mon 4/20/15

28 300 mm seamless pipe 80 days Tue 6/24/14 Mon 10/13/14 19,8

29 GRHP welded with cavity supports and cold mass supports 120 days Tue 11/4/14 Mon 4/20/15 28,20,9

30 Cryogenic pipes 90 days Tue 11/4/14 Mon 3/9/15 10,20

31 Magnet & Current Leads 150 days Tue 11/4/14 Mon 6/1/15 11,20

32 BPM 90 days Tue 11/4/14 Mon 3/9/15 12,20

33 80K heat shields 90 days Tue 11/4/14 Mon 3/9/15 13,20

34 MLI 90 days Tue 11/4/14 Mon 3/9/15 14,20

35 Two FPCs from SLAC (needed for High Q0 R&D HTS tests) 90 days Fri 4/25/14 Fri 8/29/14

36 Cold End 0 days Fri 4/25/14 Fri 4/25/14

37 Warm End 0 days Fri 8/29/14 Fri 8/29/14

38 8 Fundamental Power Couplers from SLAC for Fermilab Prototype Module 176 days Fri 1/9/15 Mon 9/14/15

39 First pair FPC 176 days Fri 1/9/15 Mon 9/14/15

40 Cold End 0 days Fri 1/9/15 Fri 1/9/15

41 Warm End 0 days Mon 9/14/15 Mon 9/14/15

42 Second pair FPC 165 days Fri 1/23/15 Mon 9/14/15

43 Cold End 0 days Fri 1/23/15 Fri 1/23/15

44 Warm End 0 days Mon 9/14/15 Mon 9/14/15

45 Third pair FPC 146 days Fri 2/20/15 Mon 9/14/15

46 Cold End 0 days Fri 2/20/15 Fri 2/20/15

47 Warm End 0 days Mon 9/14/15 Mon 9/14/15

48 Fourth pair FPC (spare pair) 131 days Fri 3/13/15 Mon 9/14/15

49 Cold End 0 days Fri 3/13/15 Fri 3/13/15

50 Warm End 0 days Mon 9/14/15 Mon 9/14/15

51 Cryomodule test feed and end box procurement and fabrication 330 days Tue 5/13/14 Mon 8/17/15 15

52 Vacuum Vessel 180 days Tue 11/4/14 Mon 7/13/15 16,20

53 Instrumentation 120 days Tue 11/4/14 Mon 4/20/15 20

54 CAF Tooling Modifications 50 days Tue 12/2/14 Mon 2/9/15 17

55 Assembly Hardware & Seals 60 days Tue 11/4/14 Mon 1/26/15 20

56 Bare Cavity Qualification 160 days Tue 4/1/14 Mon 11/10/14

57 Cavity #1 20 days Tue 4/1/14 Mon 4/28/14

58 Cavity #2 20 days Tue 4/29/14 Mon 5/26/14 57

59 Cavity #3 20 days Tue 5/27/14 Mon 6/23/14 58

60 Cavity #4 20 days Tue 6/24/14 Mon 7/21/14 59

61 Cavity #5 20 days Tue 7/22/14 Mon 8/18/14 60

62 Cavity #6 20 days Tue 8/19/14 Mon 9/15/14 61

63 Cavity #7 20 days Tue 9/16/14 Mon 10/13/14 62

64 Cavity #8 20 days Tue 10/14/14 Mon 11/10/14 63

65 Cavity Dressing & Prep for testing and/or string assembly 185 days Fri 8/29/14 Thu 5/14/15

66 Cavity #1 (cleanroom work at WS0, covered by High Q0 R&D) 20 days Fri 8/29/14 Thu 9/25/14 57,24,23,26,25,36,37

67 HTS test of cavity #1 25 days Fri 9/26/14 Thu 10/30/14 66

68 Cavity #2 (cleanroom work at WS, covered by High Q0 R&D) 20 days Fri 9/26/14 Thu 10/23/14 58,66,36,37

69 HTS test of cavity #2 25 days Fri 10/31/14 Thu 12/4/14 68,66,67

70 Cavity #3 (no HTS) (cleanroom work at WS0) 15 days Fri 1/9/15 Thu 1/29/15 59,67,40

71 Cavity #4 (no HTS) (cleanroom work at WS0) 15 days Fri 1/30/15 Thu 2/19/15 60,70,40

72 Cavity #5 (no HTS) (cleanroom work at WS0) 15 days Fri 2/20/15 Thu 3/12/15 61,71,43

73 Cavity #6 (no HTS) (cleanroom work at WS0) 15 days Fri 3/13/15 Thu 4/2/15 62,72

74 Cavity #7 (no HTS) (cleanroom work at WS0) 15 days Fri 4/3/15 Thu 4/23/15 63,73,46

75 Cavity #8 (no HTS) (cleanroom work at WS0) 15 days Fri 4/24/15 Thu 5/14/15 64,74,46

76 Cavity String Assembly 94 days Tue 1/27/15 Fri 6/5/15

77 Clean components, hardware & seals & fixtures  (Parts Cleaning) 30 days Tue 1/27/15 Mon 3/9/15 55

78 String Assembly (WS1) 14 days Fri 5/15/15 Wed 6/3/15 77,54,65,21

79 Stage and Align cavities in the cleanroom 2 days Fri 5/15/15 Mon 5/18/15 65,21

80 GV1+Cavity #1 assembly (Step 1) 2 days Tue 5/19/15 Wed 5/20/15 79

81 Cavity #2+Step 1 assembly (Step 2) 1 day Thu 5/21/15 Thu 5/21/15 80

82 Cavity #3+Step 2 assembly (Step 3) 1 day Fri 5/22/15 Fri 5/22/15 81

83 Cavity #4+Step 3 assembly (Step 4) 1 day Mon 5/25/15 Mon 5/25/15 82

84 Cavity #5+Step 4 assembly (Step 5) 1 day Tue 5/26/15 Tue 5/26/15 83

85 Cavity #6+Step 5 assembly (Step 6) 1 day Wed 5/27/15 Wed 5/27/15 84

86 Cavity #7+Step 6 assembly (Step 7) 1 day Thu 5/28/15 Thu 5/28/15 85

87 Cavity #8+Step 7 assembly (Step 8) 1 day Fri 5/29/15 Fri 5/29/15 86

88 Magnet sub-assembly (Step 9) 2 days Mon 6/1/15 Tue 6/2/15 87

89 Step 8+Step 9 Assembly 1 day Wed 6/3/15 Wed 6/3/15 88

90 Adjust coupler to coupler distance 0.5 days Thu 6/4/15 Thu 6/4/15 89

91 Leak Check String 1 day Thu 6/4/15 Fri 6/5/15 90

92 Backfill String 0.5 days Fri 6/5/15 Fri 6/5/15 91

93 Cold Mass Assembly Part-I at WS2 29.7 days Thu 5/28/15 Wed 7/8/15 54

94 Level the GRHP 2 days Thu 5/28/15 Fri 5/29/15 78FS-5 days,27FS+20 days,34,30,33

95 Roll the string out of the clean room 0 days Fri 6/5/15 Fri 6/5/15 94,76

96 Check coupler to coupler distance 0.3 days Mon 6/8/15 Mon 6/8/15 95

97 Fix the string location under cold mass support 0.3 days Mon 6/8/15 Mon 6/8/15 96

98 RF measurements 0.5 days Mon 6/8/15 Tue 6/9/15 97

99 Glue the helium vessel cernox sensors 1 day Tue 6/9/15 Wed 6/10/15 98,53

100 Glue the power coupler platinum sensors 1 day Tue 6/9/15 Wed 6/10/15 98,53

101 Glue the HOM cernox sensors 1 day Wed 6/10/15 Thu 6/11/15 99,53

102 Glue the BPM cernox sensors 1 day Wed 6/10/15 Thu 6/11/15 99,53

103 Weld the GV1 holder support attachment to the cavity #1 helium vessel 1 day Thu 6/11/15 Fri 6/12/15 98,102

104 Cut the 2-phase pipe ends with orbital cutter 1 day Fri 6/12/15 Mon 6/15/15 103

105 Weld 2-phase pipe with bellows (Orbital welding machine) 1 day Mon 6/15/15 Tue 6/16/15 104

106 Weld 2-phase pipe connections to GRP 2 days Tue 6/16/15 Thu 6/18/15 105

107 Leak Check & Pressure Test 2-phase circuit & Leak Check 2 days Thu 6/18/15 Mon 6/22/15 106

108 RF measurements 0.5 days Mon 6/22/15 Mon 6/22/15 107

109 Check the helium vessels, power couplers, HOMs & BPM cernox sensors 1 day Mon 6/22/15 Tue 6/23/15 99,100,101,102,108

110 Install tuners/piezos & magnetic shielding 3 days Tue 6/23/15 Fri 6/26/15 109

111 Solder copper harness pipe 0.5 days Fri 6/26/15 Mon 6/29/15 110

112 Install cooling straps 1 day Mon 6/29/15 Tue 6/30/15 111

113 Install insulation around the helium vessels and 2-phase pipe 1 day Tue 6/30/15 Wed 7/1/15 112

114 Install tuner motor cable harness 1 day Mon 6/29/15 Tue 6/30/15 111

115 Intall temperature sensors on the tuner motors 1 day Fri 6/26/15 Mon 6/29/15 110

116 Fine tune Align the Cold Mass Support to the string 0.3 days Mon 6/29/15 Mon 6/29/15 115

117 Install  warm-up/cool down pipe and rotate 45 degree out of the cavity string 0.3 days Mon 6/29/15 Tue 6/30/15 116

118 Assemble needle bearing cavity supports 2 days Tue 6/30/15 Thu 7/2/15 117

119 Install warm-up/cool down pipe; Weld to the cavity helium vessels / leak check 2 days Thu 7/2/15 Mon 7/6/15 118

120 Piezo loading & RF measurements 0.5 days Mon 7/6/15 Mon 7/6/15 119

121 Prepare cold mass for transportion to CAF-ICB 1 day Mon 7/6/15 Tue 7/7/15 120

122 Transport Cold Mass from CAF-MP9 to CAF-ICB 1 day Tue 7/7/15 Wed 7/8/15 121

123 Cold Mass Asembly Part 2 at WS3 27.5 days Wed 7/8/15 Mon 8/17/15

124 prepare cryostat parts which will be installed in ICB 5 days Wed 7/8/15 Wed 7/15/15 122,30FS+20 days,33FS+20 days,32

125 Install RF Cables (cavities) 1 day Wed 7/8/15 Thu 7/9/15 124FS-5 days

126 RF measurements 0.5 days Thu 7/9/15 Fri 7/10/15 125

127 Tack weld the warm-up/cool down to the middle support bracket 0.2 days Fri 7/10/15 Fri 7/10/15 126

128 Assemble Magnet 5 days Fri 7/10/15 Fri 7/17/15 127,31

129 Alignment 7 days Fri 7/17/15 Tue 7/28/15 128

130 Install interconnect magnetic shielding 3 days Tue 7/28/15 Fri 7/31/15 129

131 Install coupler cooling straps and anchors 1 day Fri 7/31/15 Mon 8/3/15 130

132 Harness and arrange cables 2 days Mon 8/3/15 Wed 8/5/15 131

133 Solder magnet current leads and install cernox sensors to the splices 1 day Wed 8/5/15 Thu 8/6/15 132

134 Check magnet current leads splice sensors 0.3 days Thu 8/6/15 Thu 8/6/15 133

135 Weld magnet current leads and leak check 2 days Thu 8/6/15 Mon 8/10/15 134

136 Tuner motor functionality test 2 days Mon 8/10/15 Wed 8/12/15 135

137 Thorough QA check of the RF and instrumentation cables 2 days Wed 8/12/15 Fri 8/14/15 136

138 Prepare the cold mass to move to Big Bertha Fixture 0.5 days Fri 8/14/15 Mon 8/17/15 137

139 Vacuum Vessel Assemly at WS4 15 days Mon 8/17/15 Mon 9/7/15 138

140 Install cold mass to Big Bertha Fixture 0.5 days Mon 8/17/15 Mon 8/17/15 52,138

141 Thermal anchor intstrumentation cables to the 5K pipe 0.4 days Mon 8/17/15 Tue 8/18/15 140

142 Assemble & Weld the 70K lower heat shields 0.5 days Tue 8/18/15 Tue 8/18/15 141

143 Glue the 70K shield cernox sensors 0.3 days Tue 8/18/15 Tue 8/18/15 142

144 Check the 70K shield cernox sensors 0.3 days Tue 8/18/15 Wed 8/19/15 143

145 Thermal anchor RF, BPM, tuner and magnet cables to 70K shield 1 day Wed 8/19/15 Thu 8/20/15 144

146 Electrical check 2 days Thu 8/20/15 Mon 8/24/15 145

147 Install MLI, 30 layers (blankets) 1 day Mon 8/24/15 Tue 8/25/15 146

148 Cut the coupler/tuner ports accesses on MLI and arrange MLI 1 day Tue 8/25/15 Wed 8/26/15 147

149 Electrical checks of the RF and instrumentation cables 1 day Wed 8/26/15 Thu 8/27/15 148

150 RF measurements, run tuner motors through the tuner motors cables harness, 
check piezo resistance

1 day Thu 8/27/15 Fri 8/28/15 149

151 Insert Cold Mass into the Vacuum Vessel 1 day Fri 8/28/15 Mon 8/31/15 150

152 Cold Mass Alignment in the Vacuum Vessel 3 days Mon 8/31/15 Thu 9/3/15 151,16

153 Weld the current leads and instrumentation pipe of the magnet to the Vacuum 
Vessel & leak Check

1 day Thu 9/3/15 Fri 9/4/15 152,31

154 Install the current leads intercepts and cooling braids 0.5 days Fri 9/4/15 Fri 9/4/15 153

155 Move the cyomodule to the cement blocks 0.5 days Fri 9/4/15 Mon 9/7/15 154

156 Final Cryomodule Assembly at WS5 24 days Mon 9/14/15 Thu 10/15/15

157 Assemble Warm part of the coupler + waveguides (8) & leak check 10 days Mon 9/14/15 Fri 9/25/15 44,47,50,41

158 Terminate and Connect Cables to the instrumentation flanges 5 days Mon 9/28/15 Fri 10/2/15 157

159 Install the coupler pumping lines & leak check 2 days Mon 10/5/15 Tue 10/6/15 158

160 Install tuner motor access ports flanges 1 day Wed 10/7/15 Wed 10/7/15 159

161 Install vacuum vessel top hats and the relief valve 1 day Thu 10/8/15 Thu 10/8/15 160

162 Leak check insulating vacuum 5 days Fri 10/9/15 Thu 10/15/15 161,158

163 Cryomodule Assembly complete 0 days Thu 10/15/15 Thu 10/15/15 162

164 Prepare, install, and connect CMTS 40 days Tue 8/18/15 Mon 10/12/15 51

165 Prepare cryomodule at WS6 and transport to CMTF 2 days Fri 10/16/15 Mon 10/19/15 163,164

166 Install and test pre-production cryomodule at CMTS 80 days Tue 10/20/15 Mon 2/8/16 164,165
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