
ID Task Name Duration Start Finish %
Complete

Predecessors

1 Preparation, Review and Analysis 208 days Wed 27/10/10 Mon 22/08/11 74%

2 Spectrometer Solenoid MICE Review 0 days Wed 27/10/10 Wed 27/10/10 100%

3 Preliminary Comments issued from MICE Committee 0 days Mon 22/11/10 Mon 22/11/10 100%

4 MICE Committee final report distributed 0 days Tue 14/12/10 Tue 14/12/10 100%

5 MAP PMG Meeting 0 days Wed 12/01/11 Wed 12/01/11 100%

6 Preliminary comments preparation 2 wks Mon 22/11/10 Fri 03/12/10 100% 3

7 Preparation of responses to MICE committee and magnet repair plan 3 wks Wed 27/10/10 Tue 16/11/10 100% 2

8 Delivery of the Vector Fields QUENCH code 0 days Mon 13/12/10 Mon 13/12/10 100%

9 Heat leak and Cryogenic calculations 2 mons Tue 14/12/10 Tue 15/02/11 100% 4

10 Model construction and analyusis of quench protection response preparation 9 wks Tue 14/12/10 Tue 22/02/11 100% 4

11 Review and check of Quench protection work (Technical board to assign reveiwer) 14.8 wks Wed 20/04/11 Mon 01/08/11 50% 10

12 Decision point for Quench protection 0 days Mon 01/08/11 Mon 01/08/11 0% 11

13 Manufacture drilling fixture and drill holes for 5+5 (rdudancy) 3 wks Tue 02/08/11 Mon 22/08/11 0% 11

14 Colaboration Meetings 105 days Mon 14/02/11 Fri 08/07/11 100%

15 RAL Meeting 5 days Mon 14/02/11 Fri 18/02/11 100%

16 Oxford Meeting 3 days Wed 06/07/11 Fri 08/07/11 100%

17 Design - Magnet Modification 72 days Mon 02/05/11 Wed 10/08/11 100%

18 Design new tower assembly for 5 +1 cooler arangement 4 wks Mon 02/05/11 Fri 27/05/11 100% 9

19 Design for 5 cryo coolers in the Cold Mass / Body cut for Ressistor block access 4 wks Mon 02/05/11 Fri 27/05/11 100% 18SS

20 Design for new Radiation shield 4 wks Mon 02/05/11 Fri 27/05/11 100% 18SS

21 Design for new intelt / vent tubes including radiation baffle 4 wks Mon 02/05/11 Fri 27/05/11 100% 18SS

22 Design work completed 0 days Fri 27/05/11 Fri 27/05/11 100% 21

23 Internal design review to asses the designs for towers, cold mass, radiation shield and inlet 1 day Fri 03/06/11 Fri 03/06/11 100%

24 Designs for Towers, cold mass, radiation shield and inlet accepted 0 days Fri 03/06/11 Fri 03/06/11 100% 23

25 Design and Test of Ressistor block conduction plate 2 wks Tue 12/07/11 Mon 25/07/11 100% 18SS

26 Wang receive purchase order for additional work 0 days Wed 10/08/11 Wed 10/08/11 100%

27 Fabrication and Assembly Solenoid 2 164 days Fri 27/05/11 Thu 12/01/12 31%

28 Fabrication 164 days Fri 27/05/11 Thu 12/01/12 34%

29 Cold Mass for Solenoid 2 35.5 days Wed 03/08/11 Wed 21/09/11 38%

30 Machine 5 holes for the cryo coolers 2 days Thu 11/08/11 Fri 12/08/11 0% 24,31

31 Cut section from coldmass cover for ressistor access 2 days Wed 03/08/11 Wed 10/08/11 100% 25,26

32 Remove ressistor and diode pack from the cold mass 3 days Thu 11/08/11 Mon 15/08/11 0% 31

33 Manufacture new ressistor conduction plate 2.5 wks Tue 16/08/11 Thu 01/09/11 100% 32

34 Diss-assemble the ressistor / diode pack and re-build with new ressistor conduction plate 3 days Thu 01/09/11 Tue 06/09/11 0% 33

35 Install newly assebled ressitor / diode pack into the cold mass 3 days Tue 06/09/11 Fri 09/09/11 0% 34

36 Insert Bimetal inserts into holes 1 day Mon 15/08/11 Mon 15/08/11 0% 30

37 Weld cooler tubes and bellow 1 day Tue 16/08/11 Tue 16/08/11 0% 36

38 Weld new material over the ressistor / diode area 1 day Fri 09/09/11 Mon 12/09/11 0% 37,35

39 Ressistor / Diode pack with conduction plate installed 0 days Mon 12/09/11 Mon 12/09/11 0% 38

40 Construct new large bore Fill tube with stinger tube and radiation baffle 1 day Mon 12/09/11 Tue 13/09/11 0% 39

41 Construct new large bore Vent tube with He level sensor and raditation baffle 1 day Mon 12/09/11 Tue 13/09/11 0% 40SS

42 Cut old fill / vent tubes to accept new larger bore tubes 1 day Tue 13/09/11 Wed 14/09/11 0% 41

43 Install and weld new larger bore Fill / Vent tubes - Feed Instrumentation lines through level tube 1 day Wed 14/09/11 Thu 15/09/11 0% 42

44 Cold Mass ready for He leak checking 0 days Thu 15/09/11 Thu 15/09/11 0% 43,13

45 Install heat intercept to main fill line 1 day Thu 15/09/11 Fri 16/09/11 0% 44

46 Install 4K lead heat intercepts 1 day Fri 16/09/11 Mon 19/09/11 0% 45

47 Attach vacuum rig and evacuate 2 days Thu 15/09/11 Mon 19/09/11 0% 44

48 Vacuum leak check 2 days Mon 19/09/11 Wed 21/09/11 0% 47

49 Cold mass ready for MLI wrapping 0 days Wed 21/09/11 Wed 21/09/11 0% 48

50 Radiation Shield for Solenoid 2 and 1 84.5 days Fri 27/05/11 Fri 23/09/11 57%

51 Ship out material from WANG to rolling mill 0 days Fri 27/05/11 Fri 27/05/11 100% 20

52 Radiation shield work at the rolling mill 4 wks Mon 30/05/11 Fri 24/06/11 100% 51

53 Radiation Shield 2 and 1 arrive at WANG from rolling mill 0 days Fri 24/06/11 Fri 24/06/11 100% 52

54 Machine hole in the radiation shield for cryo coolers and cold mass supports 2 wks Fri 19/08/11 Thu 01/09/11 50% 53,26

55 Machine end plates for the radiation shields 2 wks Mon 25/07/11 Tue 13/09/11 25% 54

56 Attached thermal intercepts for the copper tower and straps to cold mass supports and tubes 3 days Tue 13/09/11 Fri 16/09/11 0% 55

57 Istall temperature sensors 5 days Fri 16/09/11 Fri 23/09/11 0% 56

58 Radiation Shield parts ready for MLI wrapping 0 days Fri 23/09/11 Fri 23/09/11 0% 57

59 Cooler Tower 72 days Thu 11/08/11 Fri 18/11/11 15%

60 Machine new hole in the Vacuum vessel for the fifth cryo cooler 1 day Thu 11/08/11 Fri 16/09/11 100% 24,44

61 Machine new hole for the Vacuum pumpout port 1 day Thu 11/08/11 Mon 19/09/11 100% 60

62 Grind Plasma burn from new chamber cuts 3 days Mon 19/09/11 Thu 22/09/11 50% 61

63 Machining work on Vacuum Vessel Completed 0 days Thu 22/09/11 Thu 22/09/11 0% 62

64 Manufacture new tower plates 1 wk Mon 19/09/11 Mon 26/09/11 0% 24,46

65 Weld top and end plates to Vacuum vessel on both towers 3 days Mon 26/09/11 Thu 29/09/11 0% 64

66 Install cooler sleeves and copper plates 2 days Mon 24/10/11 Wed 26/10/11 0% 65,134

67 Weld cooler sleeves to cold mass / Cooler towers 2 days Wed 26/10/11 Fri 28/10/11 0% 66

68 Install Copper straps between 1st stage and Copper plates 1 day Mon 31/10/11 Tue 01/11/11 0% 122

69 Cooler sleeves and radiation shield to 1st stage completed 0 days Tue 01/11/11 Tue 01/11/11 0% 68

70 Install the warm leads and HV feedthroughs 1 day Tue 01/11/11 Wed 02/11/11 0% 69

71 Install the heat intercepts to Copper plates 2 days Wed 02/11/11 Fri 04/11/11 0% 70

72 Install thermal connection from 1st stage Copper plates to Shield 1 day Tue 08/11/11 Tue 08/11/11 0% 109

73 Weld plates front and back 2 days Thu 17/11/11 Fri 18/11/11 0% 91

74 Fill and Vent Tower 15 days Fri 23/12/11 Thu 12/01/12 0%

75 Install and weld lower sections of fill / vent tower to Vacuum vessel 2 days Fri 23/12/11 Tue 03/01/12 0% 145

76 Install instrumentation feedthrough 1 day Wed 04/01/12 Wed 04/01/12 0% 75

77 Check all instrumentation lines for activity 1 day Thu 05/01/12 Thu 05/01/12 0% 76

78 Instrumentation lines installed and tested 0 days Thu 05/01/12 Thu 05/01/12 0% 77

79 Weld the upper portion of the tower 2 days Fri 06/01/12 Mon 09/01/12 0% 24,78

80 Complete assembly of fill and vent tower and install 3 days Tue 10/01/12 Thu 12/01/12 0% 79

81 Fill / Vent Tower completeed 0 days Thu 12/01/12 Thu 12/01/12 0% 80

82 MLI 63 days Thu 22/09/11 Mon 19/12/11 0%

83 Wrap cold mass 2 with MLI 8 days Thu 22/09/11 Mon 03/10/11 0% 48,106

84 Sign off quality of MLI layers on cold mass 2 0 days Mon 03/10/11 Mon 03/10/11 0% 83

85 Wrap radiation shield 2 with MLI 6 days Mon 26/09/11 Tue 04/10/11 0% 107,58

86 Sign off quality of MIL layers on radiation shield 2 0 days Tue 04/10/11 Tue 04/10/11 0% 85

87 Wrap cold mass supports with MLI 4 days Thu 06/10/11 Wed 12/10/11 0% 129

88 Sign off quality of MLI wrap around supports 0 days Wed 12/10/11 Wed 12/10/11 0% 87

89 Wrap upper and lower tower area with MLI 4 days Wed 09/11/11 Mon 14/11/11 0% 72

90 Wrap 1st stage Copper plates to shield connections 2 days Tue 15/11/11 Wed 16/11/11 0% 89

91 Sign off Tower MLI wrapping 0 days Wed 16/11/11 Wed 16/11/11 0% 90

92 Apply MLI to Shield and cold mass bore 6 days Mon 21/11/11 Mon 28/11/11 0% 73,58

93 Sign off Shield and cold mass bore wrapping 0 days Mon 28/11/11 Mon 28/11/11 0% 92

94 Integrate cold mass MLI with bore MLI 2 days Fri 02/12/11 Mon 05/12/11 0% 142

95 Sign off cold mass to bore MLI conection 0 days Mon 05/12/11 Mon 05/12/11 0% 94

96 Apply MLI to shield ends 4 days Mon 05/12/11 Thu 08/12/11 0% 143

97 Apply MLI between warm bore and shield bore 4 days Fri 09/12/11 Wed 14/12/11 0% 96

98 Sign off shield MLI and warm bore MLI 0 days Wed 14/12/11 Wed 14/12/11 0% 96,97

99 Integrate MLI between warm bore and shield ends 2 days Fri 16/12/11 Mon 19/12/11 0% 144

Preparation, Review and Analysis

e preparation

Review and check of Quench protection work (Technical board to assign reveiwer)

01/08 Decision point for Quench protection

Manufacture drilling fixture and drill holes for 5+5 (rdudancy)

Colaboration Meetings

Oxford Meeting

Design - Magnet Modification

Design new tower assembly for 5 +1 cooler arangement

Design for 5 cryo coolers in the Cold Mass / Body cut for Ressistor block access

Design for new Radiation shield

Design for new intelt / vent tubes including radiation baffle

Design work completed

Internal design review to asses the designs for towers, cold mass, radiation shield and inlet

6 Designs for Towers, cold mass, radiation shield and inlet accepted

Design and Test of Ressistor block conduction plate

10/08 Wang receive purchase order for additional work

Fabrication and Assembly Solenoid 2

Fabrication

Cold Mass for Solenoid 2

Machine 5 holes for the cryo coolers

Cut section from coldmass cover for ressistor access

Remove ressistor and diode pack from the cold mass

Manufacture new ressistor conduction plate

Diss-assemble the ressistor / diode pack and re-build with new ressistor conduction plate

Install newly assebled ressitor / diode pack into the cold mass

Insert Bimetal inserts into holes

Weld cooler tubes and bellow

Weld new material over the ressistor / diode area

12/09 Ressistor / Diode pack with conduction plate installed

Construct new large bore Fill tube with stinger tube and radiation baffle

Construct new large bore Vent tube with He level sensor and raditation baffle

Cut old fill / vent tubes to accept new larger bore tubes

Install and weld new larger bore Fill / Vent tubes - Feed Instrumentation lines through level tube

15/09 Cold Mass ready for He leak checking

Install heat intercept to main fill line

Install 4K lead heat intercepts

Attach vacuum rig and evacuate

Vacuum leak check

21/09 Cold mass ready for MLI wrapping

Radiation Shield for Solenoid 2 and 1

Ship out material from WANG to rolling mill

Radiation shield work at the rolling mill

24/06 Radiation Shield 2 and 1 arrive at WANG from rolling mill

Machine hole in the radiation shield for cryo coolers and cold mass supports

Machine end plates for the radiation shields

Attached thermal intercepts for the copper tower and straps to cold mass supports and tubes

Istall temperature sensors

23/09 Radiation Shield parts ready for MLI wrapping

Cooler Tower

Machine new hole in the Vacuum vessel for the fifth cryo cooler

Machine new hole for the Vacuum pumpout port

Grind Plasma burn from new chamber cuts

22/09 Machining work on Vacuum Vessel Completed

Manufacture new tower plates

Weld top and end plates to Vacuum vessel on both towers

Install cooler sleeves and copper plates

Weld cooler sleeves to cold mass / Cooler towers

Install Copper straps between 1st stage and Copper plates

01/11 Cooler sleeves and radiation shield to 1st stage completed

Install the warm leads and HV feedthroughs

Install the heat intercepts to Copper plates

Install thermal connection from 1st stage Copper plates to Shield

Weld plates front and back

Fill and Vent Tower

Install and weld lower sections of fill / vent tower to Vacuum vessel

Install instrumentation feedthrough

Check all instrumentation lines for activity

05/01 Instrumentation lines installed and tested

Weld the upper portion of the tower

Complete assembly of fill and vent tower and install

12/01 Fill / Vent Tower completeed

MLI

Wrap cold mass 2 with MLI

03/10 Sign off quality of MLI layers on cold mass 2

Wrap radiation shield 2 with MLI

04/10 Sign off quality of MIL layers on radiation shield 2

Wrap cold mass supports with MLI

12/10 Sign off quality of MLI wrap around supports

Wrap upper and lower tower area with MLI

Wrap 1st stage Copper plates to shield connections

16/11 Sign off Tower MLI wrapping

Apply MLI to Shield and cold mass bore

28/11 Sign off Shield and cold mass bore wrapping

Integrate cold mass MLI with bore MLI

05/12 Sign off cold mass to bore MLI conection

Apply MLI to shield ends

Apply MLI between warm bore and shield bore

14/12 Sign off shield MLI and warm bore MLI

Integrate MLI between warm bore and shield ends
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ID Task Name Duration Start Finish %
Complete

Predecessors

100 Sign off MLI at warm bore / shield connection 0 days Mon 19/12/11 Mon 19/12/11 0% 99

101 Instrumentation 153.5 days Fri 03/06/11 Wed 04/01/12 93%

102 Order / Deliver He Level Sensor for new Fill / Vent line 4 wks Fri 10/06/11 Thu 07/07/11 100%

103 Install level sensor cold mass 2 - new fill line / vent line 4 hrs Wed 04/01/12 Wed 04/01/12 0% 75,102

104 Order and Deliver Cernox sensors 4 wks Fri 03/06/11 Thu 30/06/11 100% 105SS

105 Order and Deliver new Silicon Diode Sensors 4 wks Fri 03/06/11 Thu 30/06/11 100%

106 Install external temp sensors cold mass 2 4 hrs Wed 21/09/11 Wed 21/09/11 0% 48,105

107 Install temp sensors radiation shield 2 1 day Fri 23/09/11 Mon 26/09/11 0% 58

108 Add temp sensors to cold mass supports 1 day Fri 14/10/11 Mon 17/10/11 0% 131

109 Attach thermal sensors to the Copper plates 4 hrs Mon 07/11/11 Mon 07/11/11 0% 112

110 Apply thermal instramentation top shield 1 day Mon 05/12/11 Mon 05/12/11 0% 143

111 Current Leads 1 day Fri 04/11/11 Mon 07/11/11 0%

112 Install HTS leads with upper and lower voltage taps 1 day Fri 04/11/11 Mon 07/11/11 0% 71

113 Coolers 157 days Mon 06/06/11 Tue 10/01/12 7%

114 Purchase Water cooler tower 0 days Fri 05/08/11 Fri 05/08/11 0%

115 Delivery of Water Cooler Tower 12 wks Fri 05/08/11 Thu 27/10/11 0% 114

116 Install manifold for cryo cooler compressor cooling water 4 wks Fri 30/09/11 Thu 27/10/11 0% 115FS-20 days

117 Coolers ready for use 0 days Thu 27/10/11 Thu 27/10/11 0% 116

118 Remove Copper parts from old cooler tubes and clean up for re-use 1 wk Mon 06/06/11 Fri 10/06/11 100% 23

119 Manufacture new cooler parts 1 wk Mon 13/06/11 Fri 17/06/11 50% 118

120 Manufacture new cooler thin walled tubes 1 wk Wed 10/08/11 Tue 16/08/11 0% 119,26

121 Braze Stainless Steel cans to copper cooler parts 1 wk Wed 17/08/11 Tue 23/08/11 0% 120

122 Install Single stage cooler to Tower 1 day Fri 28/10/11 Mon 31/10/11 0% 67

123 Install the 2 stage coolers to sleeves 2 days Fri 06/01/12 Mon 09/01/12 0% 150,121

124 Install cro cooler hoses 1 day Tue 10/01/12 Tue 10/01/12 0% 123

125 Recharge for UK operation 1 day Tue 10/01/12 Tue 10/01/12 0% 124SS

126 0 days Tue 10/01/12 Tue 10/01/12 0% 124,153

127 Assembly 69.5 days Tue 04/10/11 Mon 09/01/12 0%

128 Assembly Start on Solenoid 2 0 days Tue 04/10/11 Tue 04/10/11 0% 129SS

129 Suspend shield around the cold mass 2 days Tue 04/10/11 Thu 06/10/11 0% 86,84

130 Radiation shield around cold mass 0 days Thu 06/10/11 Thu 06/10/11 0% 129

131 Install cold mass supports to Vacuum vessel 2 days Wed 12/10/11 Fri 14/10/11 0% 87

132 Move vacuum vessel over the shield / cold mass assembly 2 days Fri 14/10/11 Tue 18/10/11 0% 131

133 Connect the supports to the cold mass 2 days Tue 18/10/11 Thu 20/10/11 0% 132

134 Suspend the cold mass / shield inside the vacuum vessel 2 days Thu 20/10/11 Mon 24/10/11 0% 133

135 Cold Mass and Shiled inside Vacuum Vessel 0 days Mon 24/10/11 Mon 24/10/11 0% 134

136 Weld the Cooler sleeves to the cold mass stub tubes 2 days Mon 24/10/11 Wed 26/10/11 0% 121,135

137 Align the cold mass to the vacuum vessel 1 wk Wed 26/10/11 Wed 02/11/11 0% 136

138 Cold mass alighned to the Vacuum Vessel 0 days Wed 02/11/11 Wed 02/11/11 0% 137

139 Connect cold mass support intercepts to the shield 1 day Wed 02/11/11 Thu 03/11/11 0% 138

140 Add copper sheet to the holes in the shield 1 day Thu 03/11/11 Fri 04/11/11 0% 139

141 Align Vacuum vessel end plate to the cold mass bore 2 days Tue 29/11/11 Wed 30/11/11 0% 93

142 Install shield bore tube 1 day Thu 01/12/11 Thu 01/12/11 0% 141

143 Weld shield end plates 1 day Fri 02/12/11 Fri 02/12/11 0% 142

144 Install warm bore 1 day Thu 15/12/11 Thu 15/12/11 0% 98

145 Weld end plates to the Vacuum vessel 3 days Tue 20/12/11 Thu 22/12/11 0% 100

146 Vaccum vessel closed 0 days Thu 22/12/11 Thu 22/12/11 0% 145

147 Install vacuum system to solenoid 1 day Fri 23/12/11 Fri 23/12/11 0% 146

148 Commision vacuum systems and initial pump down 3 days Fri 23/12/11 Wed 28/12/11 0% 147

149 Test LN2 cooldown system 1 day Thu 29/12/11 Thu 29/12/11 0% 148

150 Detailed leak checking of the Vacuum vessel and cold mass 3 days Tue 03/01/12 Thu 05/01/12 0% 148

151 Leak check of Vacuum vessel and cold mass completed 0 days Thu 05/01/12 Thu 05/01/12 0% 150

152 Connect power leads 1 day Fri 06/01/12 Fri 06/01/12 0% 151

153 Connect all instrumentation cables 1 day Mon 09/01/12 Mon 09/01/12 0% 152

154 Solenoid ready for cool down and training 0 days Mon 09/01/12 Mon 09/01/12 0% 153

155 Fabrication and Assembly Solenoid 1 146.5 days Thu 22/09/11 Fri 13/04/12 0%

156 Fabrication 139.5 days Thu 22/09/11 Wed 04/04/12 0%

157 Cold Mass for Solenoid 1 28.5 days Mon 31/10/11 Thu 08/12/11 0%

158 Lift Cold Mass 1 and place onto support beam 2 days Mon 31/10/11 Wed 02/11/11 0% 134FS+5 days

159 Cold mass 1 on support frame 0 days Wed 02/11/11 Wed 02/11/11 0% 158

160 Open cold mass and stabalise leads 2 days Wed 02/11/11 Fri 04/11/11 0% 159

161 Remove ressistor / Diode pack from Cold Mass 2 days Fri 04/11/11 Tue 08/11/11 0% 160

162 Dis-assemble the ressistor / Diode pack and re-build with new ressirto conduction block 2 days Tue 08/11/11 Thu 10/11/11 0% 161

163 Install newly assembled ressistor / diode pack into the Cold Mass 2 days Thu 10/11/11 Mon 14/11/11 0% 162

164 Machine hole for the fifth cryocooler 1 day Mon 14/11/11 Tue 15/11/11 0% 163

165 Insert Bimetal insert into hole 1 day Tue 15/11/11 Wed 16/11/11 0% 164

166 Weld cooler tubes and bellow 1 day Wed 16/11/11 Thu 17/11/11 0% 165

167 Weld new material over ressistor / diode pack area 1 day Thu 17/11/11 Fri 18/11/11 0% 166

168 Resistor / Diode pack with cionduction plate installed 0 days Fri 18/11/11 Fri 18/11/11 0% 167

169 Install and weld new larger bore Fill / Vent tubes - Feed instrumentation lines through level tube 2 days Fri 18/11/11 Tue 22/11/11 0% 168

170 Drill holes in the cold mass for heater 5+5 2 wks Tue 22/11/11 Tue 06/12/11 0% 169

171 Cold mass ready for vacuum leak checking 0 days Tue 06/12/11 Tue 06/12/11 0% 170

172 Install heat intercept to main fill line 4 hrs Tue 06/12/11 Tue 06/12/11 0% 171

173 Install 4K lead heat intercepts 1 day Wed 07/12/11 Wed 07/12/11 0% 172

174 Attach vacuum rig and evacuate 2 days Tue 22/11/11 Thu 24/11/11 0% 169

175 Vacuum leak check 2 days Wed 07/12/11 Thu 08/12/11 0% 172

176 Cold mass ready for MLI wrapping 0 days Thu 08/12/11 Thu 08/12/11 0% 175

177 Cooler Tower 38 days Thu 08/12/11 Mon 30/01/12 0%

178 Machine new holes in vessel for 5 cryo coolers 2 days Thu 08/12/11 Fri 09/12/11 0% 173

179 Manufacture new tower plates 1 wk Mon 12/12/11 Fri 16/12/11 0% 178

180 Machine new hole for vacuum pumpout port 2 days Mon 19/12/11 Tue 20/12/11 0% 179

181 Weld top and end plates to Vacuum vessel 3 days Wed 21/12/11 Fri 23/12/11 0% 180

182 Install cooler sleeves and copper plates 2 days Tue 03/01/12 Wed 04/01/12 0% 181

183 Weld cooler sleeves to cold mass 2 days Thu 05/01/12 Fri 06/01/12 0% 182

184 Install Copper straps between 1st stage and Copper plates 1 day Tue 10/01/12 Tue 10/01/12 0% 225

185 Install the warm leads and HV feedthroughs 1 day Wed 11/01/12 Wed 11/01/12 0% 184

186 Install the heat intercepts to Copper plates 1 day Thu 12/01/12 Thu 12/01/12 0% 185

187 Install thermal connection from 1st stage Copper plates to Shield 1 day Tue 17/01/12 Tue 17/01/12 0% 220

188 Weld plates front and back 3 days Thu 26/01/12 Mon 30/01/12 0% 205

189 Fill and Vent Tower 10 days Mon 12/03/12 Fri 23/03/12 0%

190 Install and weld lower sections of tower to Vacuum vessel 2 days Mon 12/03/12 Tue 13/03/12 0% 246

191 Install instrumentation feedthrough 1 day Wed 14/03/12 Wed 14/03/12 0% 190

192 Check all instrumentation lines for activity 1 day Thu 15/03/12 Thu 15/03/12 0% 191

193 Instramentation lines installed and tested 0 days Thu 15/03/12 Thu 15/03/12 0% 192

194 Weld the upper portion of the tower 2 days Fri 16/03/12 Mon 19/03/12 0% 193

195 Complete assembly of fill and vent tower and install 4 days Tue 20/03/12 Fri 23/03/12 0% 194

196 MLI 117.5 days Fri 23/09/11 Tue 06/03/12 0%

197 Wrap cold mass 2 with MLI 8 days Fri 09/12/11 Tue 20/12/11 0% 175

198 Sign off quality of MLI layers on cold mass 2 0 days Tue 20/12/11 Tue 20/12/11 0% 197

19/12 Sign off MLI at warm bore / shield connection

Instrumentation

Order / Deliver He Level Sensor for new Fill / Vent line

Install level sensor cold mass 2 - new fill line / vent line

Order and Deliver Cernox sensors

Order and Deliver new Silicon Diode Sensors

Install external temp sensors cold mass 2

Install temp sensors radiation shield 2

Add temp sensors to cold mass supports

Attach thermal sensors to the Copper plates

Apply thermal instramentation top shield

Current Leads

Install HTS leads with upper and lower voltage taps

Coolers

05/08 Purchase Water cooler tower 

Delivery of Water Cooler Tower

Install manifold for cryo cooler compressor cooling water

27/10 Coolers ready for use

Remove Copper parts from old cooler tubes and clean up for re-use

Manufacture new cooler parts

Manufacture new cooler thin walled tubes

Braze Stainless Steel cans to copper cooler parts

Install Single stage cooler to Tower

Install the 2 stage coolers to sleeves

Install cro cooler hoses

Recharge for UK operation

10/01

Assembly

04/10 Assembly Start on Solenoid 2

Suspend shield around the cold mass

06/10 Radiation shield around cold mass

Install cold mass supports to Vacuum vessel

Move vacuum vessel over the shield / cold mass assembly

Connect the supports to the cold mass

Suspend the cold mass / shield inside the vacuum vessel

24/10 Cold Mass and Shiled inside Vacuum Vessel

Weld the Cooler sleeves to the cold mass stub tubes

Align the cold mass to the vacuum vessel

02/11 Cold mass alighned to the Vacuum Vessel

Connect cold mass support intercepts to the shield

Add copper sheet to the holes in the shield

Align Vacuum vessel end plate to the cold mass bore

Install shield bore tube

Weld shield end plates

Install warm bore

Weld end plates to the Vacuum vessel

22/12 Vaccum vessel closed

Install vacuum system to solenoid

Commision vacuum systems and initial pump down

Test LN2 cooldown system

Detailed leak checking of the Vacuum vessel and cold mass

05/01 Leak check of Vacuum vessel and cold mass completed

Connect power leads

Connect all instrumentation cables

09/01 Solenoid ready for cool down and training

Fabrication and Assembly Solenoid 1

Fabrication

Cold Mass for Solenoid 1

Lift Cold Mass 1 and place onto support beam

02/11 Cold mass 1 on support frame

Open cold mass and stabalise leads

Remove ressistor / Diode pack from Cold Mass

Dis-assemble the ressistor / Diode pack and re-build with new ressirto conduction block

Install newly assembled ressistor / diode pack into the Cold Mass

Machine hole for the fifth cryocooler

Insert Bimetal insert into hole

Weld cooler tubes and bellow

Weld new material over ressistor / diode pack area

18/11 Resistor / Diode pack with cionduction plate installed

Install and weld new larger bore Fill / Vent tubes - Feed instrumentation lines through level tube

Drill holes in the cold mass for heater 5+5

06/12 Cold mass ready for vacuum leak checking

Install heat intercept to main fill line

Install 4K lead heat intercepts

Attach vacuum rig and evacuate

Vacuum leak check

08/12 Cold mass ready for MLI wrapping

Cooler Tower

Machine new holes in vessel for 5 cryo coolers

Manufacture new tower plates

Machine new hole for vacuum pumpout port

Weld top and end plates to Vacuum vessel

Install cooler sleeves and copper plates

Weld cooler sleeves to cold mass

Install Copper straps between 1st stage and Copper plates

Install the warm leads and HV feedthroughs

Install the heat intercepts to Copper plates

Install thermal connection from 1st stage Copper plates to Shield

Weld plates front and back

Fill and Vent Tower

Install and weld lower sections of tower to Vacuum vessel

Install instrumentation feedthrough

Check all instrumentation lines for activity

15/03 Instramentation lines installed and tested

Weld the upper portion of the tower

Complete assembly of fill and vent tower and install

MLI

Wrap cold mass 2 with MLI

20/12 Sign off quality of MLI layers on cold mass 2
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ID Task Name Duration Start Finish %
Complete

Predecessors

199 Wrap radiation shield 2 with MLI 6 days Fri 23/09/11 Mon 03/10/11 0% 58

200 Sign off quality of MIL layers on radiation shield 2 0 days Mon 03/10/11 Mon 03/10/11 0% 199

201 Wrap cold mass supports with MLI 4 days Wed 21/12/11 Tue 03/01/12 0% 197

202 Sign off quality of MLI wrap around supports 0 days Tue 03/01/12 Tue 03/01/12 0% 201

203 Wrap upper and lower tower area with MLI 4 days Wed 18/01/12 Mon 23/01/12 0% 187

204 Wrap 1st stage Copper plates to shield connections 2 days Tue 24/01/12 Wed 25/01/12 0% 203

205 Sign off Tower MLI wrapping 0 days Wed 25/01/12 Wed 25/01/12 0% 204

206 Apply MLI to Shield and cold mass bore 6 days Tue 31/01/12 Tue 07/02/12 0% 188

207 Sign off Shield and cold mass bore wrapping 0 days Tue 07/02/12 Tue 07/02/12 0% 206

208 Integrate cold mass MLI with bore MLI 2 days Mon 20/02/12 Tue 21/02/12 0% 243

209 Sign off cold mass to bore MLI conection 0 days Tue 21/02/12 Tue 21/02/12 0% 208

210 Apply MLI to shield ends 4 days Tue 21/02/12 Fri 24/02/12 0% 244

211 Apply MLI between warm bore and shield bore 4 days Mon 27/02/12 Thu 01/03/12 0% 210

212 Sign off shield MLI and warm bore MLI 0 days Thu 01/03/12 Thu 01/03/12 0% 210,211

213 Integrate MLI between warm bore and shield ends 2 days Mon 05/03/12 Tue 06/03/12 0% 245

214 Sign off MLI at warm bore / shield connection 0 days Tue 06/03/12 Tue 06/03/12 0% 213

215 Instrumentation 108.5 days Thu 22/09/11 Tue 21/02/12 0%

216 Install level sensor cold mass 2 - new fill line / vent line 1 day Fri 09/12/11 Fri 09/12/11 0% 175

217 Install external temp sensors cold mass 2 1 day Wed 07/12/11 Wed 07/12/11 0% 172

218 Install temp sensors radiation shield 2 1 day Thu 22/09/11 Fri 23/09/11 0% 199SF

219 Add temp sensors to cold mass supports 1 day Fri 23/12/11 Fri 23/12/11 0% 231

220 Attach thermal sensors to the Copper plates 1 day Mon 16/01/12 Mon 16/01/12 0% 223

221 Apply thermal instramentation top shield 1 day Tue 21/02/12 Tue 21/02/12 0% 244

222 Current Leads 1 day Fri 13/01/12 Fri 13/01/12 0%

223 Install HTS leads with upper and lower voltage taps 1 day Fri 13/01/12 Fri 13/01/12 0% 186

224 Coolers 63 days Mon 09/01/12 Wed 04/04/12 0%

225 Install Single stage cooler to Tower 1 day Mon 09/01/12 Mon 09/01/12 0% 183

226 Install the 2 stage coolers to sleeves 2 days Fri 30/03/12 Mon 02/04/12 0% 248

227 Install cro cooler hoses 1 day Tue 03/04/12 Tue 03/04/12 0% 226

228 Recharge for UK operation 1 day Wed 04/04/12 Wed 04/04/12 0% 227

229 Assembly 83 days Wed 21/12/11 Fri 13/04/12 0%

230 Assembly starts on Solenoid 1 0 days Wed 21/12/11 Wed 21/12/11 0% 231SS

231 Suspend shield around the cold mass 2 days Wed 21/12/11 Thu 22/12/11 0% 197,175

232 Install cold mass supports to Vacuum vessel 2 days Wed 04/01/12 Thu 05/01/12 0% 201

233 Move vacuum vessel over the shield / cold mass assembly 2 days Fri 06/01/12 Mon 09/01/12 0% 232

234 Connect the supports to the cold mass 2 days Tue 10/01/12 Wed 11/01/12 0% 233

235 Suspend the Cold mass /  shield inside the vacuum vessel 2 days Thu 12/01/12 Fri 13/01/12 0% 234

236 Cold mass and shield inside vacuum vessel 0 days Fri 13/01/12 Fri 13/01/12 0% 235

237 Connect cold mass support intercepts to the shield 1 day Mon 16/01/12 Mon 16/01/12 0% 236

238 Weld Cooler sleeves to the cold mass stub tubes 2 days Tue 17/01/12 Wed 18/01/12 0% 237,121

239 Add copper sheet to the holes in the shield 1 day Thu 19/01/12 Thu 19/01/12 0% 238

240 Align Vacuum vessel end plate to the cold mass bore 2 days Wed 08/02/12 Thu 09/02/12 0% 207

241 Align the Cold Mass to the vacuum vessel 1 wk Fri 10/02/12 Thu 16/02/12 0% 240

242 Cold mass aligned to the Vacuum Vessel 0 days Thu 16/02/12 Thu 16/02/12 0% 241

243 Install shield bore tube 1 day Fri 17/02/12 Fri 17/02/12 0% 242

244 Weld shield end plates 1 day Mon 20/02/12 Mon 20/02/12 0% 243

245 Install warm bore 1 day Fri 02/03/12 Fri 02/03/12 0% 212

246 Weld end plates to the Vacuum vessel 3 days Wed 07/03/12 Fri 09/03/12 0% 214

247 Vacuum Vessel closed 0 days Fri 09/03/12 Fri 09/03/12 0% 246

248 Detailed leak checking of the Vacuum vessel and cold mass 4 days Mon 26/03/12 Thu 29/03/12 0% 195

249 Install vacuum system to solenoid 2 days Wed 04/04/12 Thu 05/04/12 0% 227

250 Commision vacuum systems and initial pump down 3 days Fri 06/04/12 Tue 10/04/12 0% 249

251 Test LN2 cooldown system 1 day Wed 11/04/12 Wed 11/04/12 0% 250

252 Connect power leads from feedthroughs to vacuum vessel terminal block 1 day Thu 12/04/12 Thu 12/04/12 0% 251

253 Connect all instrumentation cables 1 day Fri 13/04/12 Fri 13/04/12 0% 252

254 Solenoid ready for cool down and training 0 days Fri 13/04/12 Fri 13/04/12 0% 253

255 Power and Controls  Racks 276 days Wed 08/12/10 Thu 05/01/12 0%

256 Specification of the control requirements 147 days Wed 08/12/10 Fri 08/07/11 0%

257 Specification of the controls complete 0 days Wed 24/08/11 Wed 24/08/11 0%

258 Hardware consttruction 17 wks Wed 24/08/11 Tue 20/12/11 0% 257

259 Software writting and debugging 17 wks Wed 24/08/11 Tue 20/12/11 0% 257

260 Documentation 17 wks Wed 24/08/11 Tue 20/12/11 0% 257

261 Shipping 7 days Wed 21/12/11 Thu 29/12/11 0% 259,258

262 Unpack and setup 1 wk Fri 30/12/11 Thu 05/01/12 0% 261

263 Control system ready for operations 0 days Thu 05/01/12 Thu 05/01/12 0% 262

264 Data Logging 129 days Fri 08/07/11 Thu 05/01/12 0%

265 Specification of system requirements 0 days Fri 08/07/11 Fri 08/07/11 0% 256

266 Build of hardware 3 mons Mon 11/07/11 Fri 30/09/11 0% 265

267 Ship Data logging system to WANG 2 wks Mon 03/10/11 Fri 14/10/11 0% 266

268 Data logging system arrives at WANG 0 days Fri 14/10/11 Fri 14/10/11 0% 267

269 Install, test, debug and commission data logging system 2 wks Fri 23/12/11 Thu 05/01/12 0% 268,262FF

270 Training and Operations 96 days Tue 10/01/12 Tue 22/05/12 0%

271 Solenoid 2 25 days Tue 10/01/12 Mon 13/02/12 0%

272 LN2 Cooldown 4 days Tue 10/01/12 Fri 13/01/12 0% 154

273 He Cooldown 2 days Mon 16/01/12 Tue 17/01/12 0% 272

274 Soak test with coolers operating 3 days Wed 18/01/12 Fri 20/01/12 0% 273

275 Coil Ramp / Operation with probable Quench / warm up / cool down / operate cycles 2 wks Mon 23/01/12 Fri 03/02/12 0% 274

276 Take Coil Magnetic measurements when coils are stable 1 day Mon 06/02/12 Mon 06/02/12 0% 275

277 Warm system to room tempurature 1 wk Tue 07/02/12 Mon 13/02/12 0% 276

278 Solenoid 2 ready for Packaging and Shipping 0 days Mon 13/02/12 Mon 13/02/12 0% 277

279 Solenoid 1 27 days Mon 16/04/12 Tue 22/05/12 0%

280 LN2 Cooldown 4 days Mon 16/04/12 Thu 19/04/12 0% 254

281 He Cooldown 2 days Fri 20/04/12 Mon 23/04/12 0% 280

282 Soak test with coolers operating 3 days Tue 24/04/12 Thu 26/04/12 0% 281

283 Coil Ramp Up 2 days Fri 27/04/12 Mon 30/04/12 0% 282

284 Operation with probable Quench / warm up / cool down / operate cycles 2 wks Tue 01/05/12 Mon 14/05/12 0% 283

285 Take Coil Magnetic measurements when the coils are stable 1 day Tue 15/05/12 Tue 15/05/12 0% 284

286 Warm system to room tempurature 1 wk Wed 16/05/12 Tue 22/05/12 0% 285

287 Solenoid 1 ready for Packaging and shipping 0 days Tue 22/05/12 Tue 22/05/12 0% 286

288 Shipping 101 days Tue 14/02/12 Tue 03/07/12 0%

289 Install shipping fixtures into Vessels / Towers for solenoid 2 1 wk Tue 14/02/12 Mon 20/02/12 0% 278

290 Package solenoid 2 1 wk Tue 21/02/12 Mon 27/02/12 0% 289

291 Ship Solenoid 2 to UK 4 wks Tue 28/02/12 Mon 26/03/12 0% 290

292 Solenoid 2 arrives at RAL 0 days Mon 26/03/12 Mon 26/03/12 0% 291

293 Install shipping fixtures into Vessels / Towers for solenoid 1 1 wk Wed 23/05/12 Tue 29/05/12 0% 287

294 Package Solenoid 1 1 wk Wed 30/05/12 Tue 05/06/12 0% 293

295 Ship Solenoid 1 to UK 4 wks Wed 06/06/12 Tue 03/07/12 0% 294

296 Solenoid 1 arrives at RAL 0 days Tue 03/07/12 Tue 03/07/12 0% 295

Wrap radiation shield 2 with MLI

03/10 Sign off quality of MIL layers on radiation shield 2

Wrap cold mass supports with MLI

03/01 Sign off quality of MLI wrap around supports

Wrap upper and lower tower area with MLI

Wrap 1st stage Copper plates to shield connections

25/01 Sign off Tower MLI wrapping

Apply MLI to Shield and cold mass bore

07/02 Sign off Shield and cold mass bore wrapping

Integrate cold mass MLI with bore MLI

21/02 Sign off cold mass to bore MLI conection

Apply MLI to shield ends

Apply MLI between warm bore and shield bore

01/03 Sign off shield MLI and warm bore MLI

Integrate MLI between warm bore and shield ends

06/03 Sign off MLI at warm bore / shield connection

Instrumentation

Install level sensor cold mass 2 - new fill line / vent line

Install external temp sensors cold mass 2

Install temp sensors radiation shield 2

Add temp sensors to cold mass supports

Attach thermal sensors to the Copper plates

Apply thermal instramentation top shield

Current Leads

Install HTS leads with upper and lower voltage taps

Coolers

Install Single stage cooler to Tower

Install the 2 stage coolers to sleeves

Install cro cooler hoses

Recharge for UK operation

Assembly

21/12 Assembly starts on Solenoid 1

Suspend shield around the cold mass

Install cold mass supports to Vacuum vessel

Move vacuum vessel over the shield / cold mass assembly

Connect the supports to the cold mass

Suspend the Cold mass /  shield inside the vacuum vessel

13/01 Cold mass and shield inside vacuum vessel

Connect cold mass support intercepts to the shield

Weld Cooler sleeves to the cold mass stub tubes

Add copper sheet to the holes in the shield

Align Vacuum vessel end plate to the cold mass bore

Align the Cold Mass to the vacuum vessel

16/02 Cold mass aligned to the Vacuum Vessel

Install shield bore tube

Weld shield end plates

Install warm bore

Weld end plates to the Vacuum vessel

09/03 Vacuum Vessel closed

Detailed leak checking of the Vacuum vessel and cold mass

Install vacuum system to solenoid

Commision vacuum systems and initial pump down

Test LN2 cooldown system

Connect power leads from feedthroughs to vacuum vessel terminal block

Connect all instrumentation cables

13/04 Solenoid ready for cool down and training

Power and Controls  Racks

Specification of the control requirements

24/08 Specification of the controls complete

Hardware consttruction

Software writting and debugging

Documentation

Shipping

Unpack and setup

05/01 Control system ready for operations

Data Logging

08/07 Specification of system requirements

Build of hardware

Ship Data logging system to WANG

14/10 Data logging system arrives at WANG

Install, test, debug and commission data logging system

Training and Operations

Solenoid 2

LN2 Cooldown

He Cooldown

Soak test with coolers operating

Coil Ramp / Operation with probable Quench / warm up / cool down / operate cycles

Take Coil Magnetic measurements when coils are stable

Warm system to room tempurature

13/02 Solenoid 2 ready for Packaging and Shipping

Solenoid 1

LN2 Cooldown

He Cooldown

Soak test with coolers operating

Coil Ramp Up

Operation with probable Quench / warm up / cool down / operate cycles

Take Coil Magnetic measurements when the coils are stable

Warm system to room tempurature

22/05 Solenoid 1 ready for Packaging and shipping

Shipping

Install shipping fixtures into Vessels / Towers for solenoid 2

Package solenoid 2

Ship Solenoid 2 to UK

26/03 Solenoid 2 arrives at RAL

Install shipping fixtures into Vessels / Towers for solenoid 1

Package Solenoid 1

Ship Solenoid 1 to UK

03/07 Solenoid 1 arrives at RAL
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