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RHIC e-lenses
Funding e-Lens System Milestones
ARRA Funding Obligated Milestone
AIP #2 e-Lens System Funding Milestone
Program Development Funding Milestone
Rhic Ops Funding Milestone
Super Conducting Main Solenoids
Preliminary Design
Final Design
Fabrication / Procurement/ Magnet #1 & #2
Fabrication / Procurement/ Magnet #2
Magnet #1
Fringe Field Solenoid Coils Complete
Block Corrector Coils Complete
Solenoid Coil Assembly Complete
Final Coil Assembly Complete
Yoke Assembly Complete
Vertical Cold Test Complete
Cold Mass Assembly Complete
Magnet Assembly Complete
Magnet #2
Fringe Field Solenoid Coils Complete
Block Corrector Coils Complete
Solenoid Coil Assembly Complete
Final Coil Assembly Complete
Yoke Assembly Complete
Vertical Cold Test Complete
Cold Mass Assembly Complete
Magnet Assembly Complete
Warm Magnets
Warm Magnets Funding Milestone
Dipole trim coils (GSX/GSY) See Notes
Dipole Trim coils (GSX/GSY) Design
Procure Dipole Trim Coil Magnet Assy (Qty 1)
Procure Dipole Triim Coil Magnet Assy for Test Benc
Dipole Trim Coil Magnet Assys Complete
GS1 Solenoid (QTY 4)
GS1 Solenoid Design (Qty 4)
Procurement
Bid Period
Bid Award
Delivery of Bench Test GS1 (QTY:2)
Bench Test GS1 Available (QTY:2)
Delivery of Remaining GS1 (QTY:2)
Remaining GS1 Available (QTY:2)
GS2 Solenoid (QTY:4)
GS2 Solenoid Design (QTY 4)
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ID WBS Task Name Work Start Finish 2009 2010 2011 2012 2013 2014 2015
Q1/02/03/04/01/02/03/04/01/02/03/04/01102/03/0Q4/01/02[03[0Q4/01[/02[03[/04]01[02/03[04

47 11.3.4.2 Procurement 92 hrs  3/25/10 3/4/11

48 11.3.4.21 Bid Period 81.3hrs  3/25/10  4/22/10 E

49 11.3.4.2.2 Bid Award 10.7 hrs  4/22/10  4/29/10

50 11.3.4.2.3 Delivery of Bench Test GS2 (QTY:1) Ohrs  4/29/10 9/8/10

51 11.34.24 Bench Test GS2 Available (QTY:2) 0 hrs 9/8/10 9/8/10 /8

52 11.3.4.2.5 Delivery of Remaining GS2 (QTY:3) 0 hrs 9/8/10 3/4/11 %

53 11.3.4.2.6 Remaining GS2 Available (QTY:2) 0 hrs 3/4/11 3/4/11 /4

% 11.35 GSB Solenoid (QTY:4) 250 hrs  9/14/09 3/4/11 T

% 11.35.1 GSB Solenoid Design (QTY 4) 140 hrs  9/14/09  2/24/10 [

%6 11.3.5.2 Procurement 110 hrs  3/25/10 3/4/11

57 11.3.5.2.1 Bid Period 90 hrs  3/25/10  4/22/10

58 11.35.2.2 Bid Award 20 hrs  4/22/10  4/29/10 E

59 11.3.5.2.3 Delivery of GSB (QTY:4) Ohrs  4/29/10 3/4/11 %

60 11.3.5.24 GSB Complete and Available (QTY:4) 0 hrs 3/4/11 3/4/11 /4

61 /1.4 Electron Guns (2) 560 hrs  7/30/09 11/23/10

62 11.4.1 Electron Gun Funding Milestone Ohrs  7/30/09  7/30/09 7130

63 11.4.2 Electron Guns Design (2) 386.5hrs  7/31/09  5/19/10 b

64 11.4.3 Procure Material AIP #1 Ohrs  5/19/10 7/1/10

65 11.4.4 Procure Material AIP #2 Ohrs  5/19/10 7/1/10

66 11.4.5 Fabrication 173.5 hrs 7/1/10 11/23/10

67 11.4.6 Electron Gun Fabrication Complete and Available (2) Ohrs 11/23/10 11/23/10

68 1.5 Electron Collectors & Mechanical Supports 2,705 hrs  6/25/09 11/14/11

69 11.5.1 Electron collectors Funding Milestone Ohrs  8/27/09  8/27/09

0 115.2 Electron Collector Assy (2) 445 hrs  8/28/09  1/18/11

111521 Design 75hrs  8/28/09  4/21/10 [Depioner RRA AIP[6%]

2 11.5.2.2 Procure Material Ohrs  4/21/10 5/5/10 [%WVa'ue Pyrchase ARRA A P[6,000 $]

3 11523 Fabricate 230 hrs 5/5/10 8/13/10 r ARRA AIP[2%],Central Shops ARRA AIP[25%)],Technician RHOPS[14%)]

411524 Braze 90 hrs  8/13/10 11/16/10

5115241 Tooling @ BNL 60 hrs  8/13/10  9/27/10 ngineer ARRA|AIP[4%], Technitian RHOPS[21%)]

6 115242 Assembly of Brazing tool and Collector assy. 30hrs  9/27/10  10/4/10 [%ngi eer ARRA AIP[25%], Technician RHOPS[50%]

711.5.2.4.3 Procure Braze Service Ohrs  10/4/10 11/16/10 Low Value Pyrchase ARRA AJP[5,000 $]

8 11525 Final Assembly 50 hrs 11/16/10  1/18/11 Techniciah RHCPS[16%]

9 11.5.2.6 Electron Collector Assembly Complete and Available Ohrs 1/18/11  1/18/11 148

80 11.5.3 Main Solenoid Stand (Qty 4) 445 hrs 2/7/11  8/25/11

81 11.53.1 Design 85 hrs 2/7/11 4/4/11 ner ARRA AIP[2B%] Engineer ARRA AIP[3%]

82 11.5.3.2 Procure Material 0 hrs 4/5/11  6/28/11 % plue Purchgse ARRA AIP[9,000 $]

8 11.53.3 Assembly 360 hrs 6/29/11 8/25/11 gineer ARRA AIP[6%],Central Shops ARRA AIP[44%],Technician RHOPS[63%]

84 11.5.3.4 Main Solenoid Stand Complete and Available (4) Ohrs  8/25/11  8/25/11 25

8 1154 Collector/Gun Stand w/linear bearing (Qty 4) 445 hrs 4/5/11 10/21/11

86 1154.1 Design 85 hrs 4/5/11  5/30/11 er ARRA AlP[23%],Engineer ARRA AIP[3%]

87 11.54.2 Procure Material AIP #1 0 hrs 6/1/11  8/25/11 Value Purchase ARRA AIP[13,815.75 $]

88 11.5.4.3 Procure Material AIP #2 0 hrs 6/1/11  8/25/11

8 11544 Assemb|y 360 hrs 8/26/11 10/21/11 Engineer ARRA AIP[6%)],Central Shops ARRA AIP[44%],Technician RHOPS[63

% 11545 Collector/Gun Stand w/Linear Bearing Complete and O hrs 10/21/11 10/21/11 10/21

%1 1155 Modulator Support (Qty 2) 445 hrs 6/1/11  11/7/11

92 11551 Design 85 hrs 6/1/11  7/15/11 er ARRA AIP[30%] Engineer ARRA AIP[4%]

9% 11.55.2 Procure Ohrs  7/18/11  9/26/11 w Value Plirchase ARRA AIP[1,200 $]
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ID WBS Task Name Work Start Finish 2009 2010 2011 2012 2013 2014 2015
Q1]02/03[04/01/02]03/04/01[02/03/04/01102/03/0Q4/01/02[03[Q4/01[/02[03[04]01[02/03[04

94 1.55.3 Fabrication @ BNL 360 hrs 9/27/11 11/7/11 gineer ARRA AIP[8%],Central Shops ARRA AIP[58%],Technician RHOPS[8

% 11554 Modulator Support Complete and Available (2) Ohrs 11/7/21  11/7/11 jll?

% 11.5.6 Ready for E-Beam Subsystem test Ohrs 11/8/11 11/14/11

97 11.5.7 Drift Tubes 925 hrs  6/25/09  2/18/11

%8 115.7.1 Electron Gun 145 hrs 7/7/10  2/11/11

9 1157.11 Design 20 hrs 7/7/20  7/12/10 [ Pesigrer ARRA AIP[83%]

100 15712 Fabricate 125 hrs 2/7/11 2/11/11 gineer ARRA AIP[13%],Central Shops ARRA AIP[150%],Technician RHOPS[150%)]

101 115.7.1.3 Drift Tube Electron Gun Complete 0 hrs 2/11/11 2/11/11 Ij/ll

10211572 Gun Leg Bellows 145 hrs  6/25/09  2/11/11 ———

103 115721 Design 20 hrs  7/12/10  7/15/10 |besigner-AIP #2[83%]

104 115722 Fabricate 125 hrs 2/7/11 2/11/11 TTechnician AlP #2[150%],Central Shops AIP #2[150%)],Engineer AIP #2[13%]

105 11.5.7.2.3 Drift Tube Gun Leg Bellows Complete Ohrs 6/25/09  6/25/09 @ 585

106 115.7.3 Y-pipe Gun Leg 145 hrs  7/15/10  2/11/11 p—

107 115.7.3.1 Design 20 hrs  7/15/10  7/21/10 ignerAlP #2(63%]

108 115732 Fabricate 125 hrs 2/7/11 2/11/11 chnician Al #2[150%],Central Shops AIP #2[150%)],Engineer AIP #2[13%]

109 11.5.7.3.3 Drift Tube Y-Pipe Gun Leg Complete Ohrs 2/11/21  2/11/11 “1_3/11

110 11574 Main Solenoid 145hrs  7/21/10  2/18/11

11 11574.1 Design 20 hrs  7/21/10  7/30/10 ignen AIP #2[36%]

12 11.5.7.4.2 Fabricate Start AIP #2 Funding 125 hrs 27111 2/18/11 gmii—jgineerAIP £2[6%], Teghnician AIP #2[75%] Central Shops AIP #2[75%]

113 11.5.7.4.3 Drift Tube Main Solenoid Complete Ohrs  2/18/11  2/18/11 /18

114 11575 Y-pipe Collector leg 145hrs  7/30/10  2/11/11

115 11.5.75.1 Design 20 hrs  7/30/10 8/6/10 AIP #2[50%]

116 |1 5752 Fabricate 125 hrs 2/7/11 2/11/11 gineer AIP #2[13%],Technician AIP #2[150%],Central Shops AIP #2[150%]

17 115,753 Drift Tube Y-Pipe Collector Complete Ohrs 2/11/11  2/11/11 gqij/ll

118 11.5.7.6 Collector leg Bellows 115 hrs 8/6/10  2/11/11

119 115.7.6.1 Design 20 hrs 8/6/10  8/11/10 AIP #2[83%]

120 11 57.6.2 Fabricate 95 hrs 2/7/11 2/11/11 gineer AIP #2[13%],Technician AIP #2[150%],Central Shops AIP #2[75%]

121 11.5.7.6.3 Drift Tube Collector Leg Bellows Complete Ohrs 2/11/11  2/11/11 Qazj/ll

122 11.5.7.7 Collector U/S Chamber 85hrs  8/11/10 2/11/11

123 11.5.7.7.1 Design 20 hrs  8/11/10  8/16/10 r AIP #2[83%]

124 115772 Fabricate 65 hrs 2/7/11 2/11/11 gineer AIP #2[13%],Technician AIP #2[75%],Central Shops AIP #2[75%)]

125 11.5.7.7.3 Drift Tube Collector U/S Chamber Complete Ohrs 2/11/11  2/11/11 /11

126 11.6 Power Supplies 1,960 hrs  9/24/09  12/7/11 rl

127 11.6.1 Power Supplies Funding Milestone Ohrs  9/24/09  9/24/09 9/24

128 11.6.2 Power Supply Design System Collaboration 35hrs  9/25/09  9/27/10 HEpgineer ARRA AIP[2%]

129 11.6.3 Bias & Gun PS 175hrs 11/23/10  5/19/11 P—y

130 11.6.3.1 Bias & Gun PS Design 20 hrs  11/23/10  2/24/11 Designer ARRA AIP[4%]

131 11.6.3.2 Procurement 155 hrs  2/24/11  5/19/11

132 11.6.3.2.1 Vendor Requisition and Support 75hrs  2/24/11  5/19/11

133 11.6.3.2.2 Procurement Support and Movement 80 hrs  2/24/11  5/19/11

134 11.6.3.2.3 Platform Isolation Transformer Ohrs  2/24/11  5/19/11 id Valug Purchasg ARRA AIP[12,000 $]

135 11.6.3.2.4 Cathode Platform Bias PS (HV) Ohrs  2/24/11  5/19/11 id Valug Purchase ARRA AIP[15,964 $]

136 11.6.3.2.5 Cathode Heater PS Ohrs  2/24/11  5/19/11 Value Purchasg ARRA AIP[5,880 9]

137 11.6.3.2.6 Control ElectrodeAnode (AKA Beam Shape PS, T Ohrs  2/24/11  5/19/11 Value Purchasg ARRA AIP[22,920 $]

138 11.6.3.2.7 Anode Modulator Ohrs  2/24/11  5/19/11

139 11.6.3.2.8 Racks Ohrs  2/24/11  5/19/11 Valug Purchasg ARRA AIP[4,000 9]

140 11.6.3.2.9 Cable Ohrs  2/24/11  5/19/11 Valug Purchasg ARRA AIP[500 9]
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ID WBS Task Name Work Start Finish 2009 2010 2011 2012 2013 2014 2015
Q1/02]03/04/01]02[03/04101102/03/04101/02]/0Q3[04/01/02/03[/04/01102/03/04/01/02/03[0Q4

141 1164 Injection Line Power Supply 175hrs  2/24/11  8/16/11

142 116.4.1 Injection Line PS Design 20 hrs  2/24/11  5/19/11 Depignet AIP #2[4%]

143 11.6.4.2 Procurement 155 hrs  5/19/11  8/16/11

144 116.4.2.1 Vendor Requisition and Suppport 155 hrs  5/19/11  8/16/11

145 11.6.4.2.2 X &Y Trim PS (Bipolar Corrector) See Note a Ohrs 5/19/11  8/16/11 HLow|value Purghase AIP #2[17,580 3]

146 11.6.4.2.3 Injection Drift Tube PS Ohrs 5/19/11  8/16/11 Mid Value Purchase AIP #2(3,726 $]

147 11.6.4.2.4 Racks Ohrs 5/19/11  8/16/11 Low|value Purghase ARRA AIP[2,000 $]

148 11.6.4.25 Cable 0 hrs 5/19/11 8/16/11 | ||Low|value Purghase AIP #2[800 $]

149 11.6.5 Warm Solenoid Power Supply 395 hrs  6/30/10 10/26/11 P———

150 11.6.5.1 Warm Solenoid PS Design 80 hrs  6/30/10  8/27/10 signer ARRA AlIP[256]

151 11.6.5.2 Procurement 315hrs  8/27/10 10/26/11

152 11.65.2.1 GS1 Warm Solenoid PS (qty 2) 110 hrs 10/25/10 7/29/11 ineer ARRA|AIP[5%],Mid Value Purchase ARRA AIP[160,000 $], Technician RH

153 11.6.5.2.2 GS1 Warm Solenoid PS (qty 2) Complete Ohrs  7/29/11  7/29/11 129

154 11.6.5.2.3 GS2 Warm Solenoid PS Support for qty 2 110 hrs  10/25/10  9/14/11 Jineer ARRRA AIP[4%], Technician RHOPS[2%)]

155 11.6.5.2.4 GS2 Warm Solenoid PS Purchase qty 1 O hrs 10/25/10  9/14/11

156 11.6.5.2.5 GS2 Warm Solenoid PS Purchase qty 1 0 hrs 10/25/10  9/14/11

157 11.6.5.2.6 GS2 Warm Solenoid PS (qty 2) Complete Ohrs  9/14/11  9/14/11 14

158 11.6.5.2.7 GSB Warm Solenoid PS Support for qty 2 95 hrs 10/25/10 10/26/11 |H&Rgineer ARRA AIP[3%], Technician RHOPS[2%]

159 11.6.5.2.8 GSB Warm Solenoid PS Purchase qty 2 0 hrs 10/25/10 10/26/11 I—}

160 11.6.5.2.9 GSB Warm Solenoid PS (qty 2) Complete O hrs 10/26/11 10/26/11 @11026

161 11.6.5.2.10 Vendor Support O hrs 10/25/10 10/26/11 | Travel ARRA AIP[6,000 $]

62 165211 Cable Ohrs  8/27/10 10/25/10 [T JLow value Puldnasg AIP #2(4,000 3

163 11.6.6 Ring Drift Tubes 175 hrs  8/27/10  2/24/11 F

164 11.6.6.1 Ring Drift Tubes Design 20 hrs  8/27/10 11/23/10 [Designer ARRA AlP[4%]

165 11.6.6.2 Procurement 155 hrs  11/23/10  2/24/11

166 11.6.6.2.1 Ring Drift Tube PS (HV) 155 hrs 11/23/10 2/24/11 |—Eng-i-neqn ARRA AIP[16%)],Mid Value Purchase ARRA AIP[57,921 $],Technician RHOPS[17%)]

167 11.6.6.2.2 Racks Ohrs 11/23/10 2/24/11 | Low Vallle Pulchase ARRA AIP[4,000 $]

168 11.6.6.2.3 Cable 0 hrs 11/23/10 2/24/11 || ] Low Valije Pufchase ARRA AIP[500 9]

169 11.6.7 Extraction Line PS 175 hrs 11/23/10  5/19/11

170 11.6.7.1 Extraction Line PS Design 20 hrs  11/23/10  2/24/11 || hpesigngn AIP #2[4%]

171 11.6.7.2 Procurement 155 hrs  2/24/11  5/19/11

172 11.6.7.2.1 Vendor Requisition and support 155 hrs  2/24/11  5/19/11

173 11.6.7.2.2 X &Y Trim PS (Bipolar Corrector) Se Ohrs  2/24/11  5/19/11 f|Value Purchasg AIP #2[17,580 $]

174 11.6.7.2.3 Extracton Drift Tube PS (HV) Ohrs  2/24/11  5/19/11 id Valug Purchase AIP #2[15,043 $]

175 11.6.7.2.4 Racks Ohrs  2/24/11  5/19/11 Valug Purchasg ARRA AIP[2,000 $]

176 11.6.7.2.5 Cable 0 hrs 2/24/11 5/19/11 Valuge Purchasg AIP #2[800 $]

177 11.6.8 Collector PS 355 hrs 5/3/10 7/1/11 Pu——————

178 11.6.8.1 Collector System Design 40 hrs 5/3/10  6/30/10 ‘jEm-Desigher-ARRA AIP[[12%]

179 11.6.8.2 Procurement 315 hrs  6/30/10 7/1/11

180 11.6.8.2.1 Main Collector PS System Support 315hrs  6/30/10 5/27/11 b|gnei ARRA AlR, Technician RHOPS[7%]

181 11.6.8.2.2 Main Collector PS System Material Ohrs 6/30/10 5/27/11

182 11.6.8.2.3 Main Collector PS Complete and Available Ohrs 5/27/11  5/27/11 I a7

183 11.6.8.2.4 lon Extractor (HV) Ohrs 11/8/10 1/11/11 [ [] Low Valug Purchase AIP #2[15,964 $]

184 11.6.8.2.5 Vendor Support Ohrs  6/30/10 5/30/11 | | Trgyel ARRA AIP[8{000 $]

185 11.6.8.2.6 Racks 0 hrs 5/5/11 7/1/11 Lidw Value Purchase ARRA AIP[200 $]

186 11.6.8.2.7 Cable 0 hrs 5/5/11 7/1/11 T Lbw value Purchase AIP #2[1,000 5]

187 11.6.9 Super Conducting Magnet Power Supplies 135 hrs  11/23/10 8/2/11 P—
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ID WBS Task Name Work Start Finish 2009 2010 2011 2012 2013 2014 2015
Q1/02/03[04/01[/02[03/04/01/02/03/04/01102/03]/0Q4/01/02[03[/Q4/01[02[03[/04]01[02/03[04

188 11.6.9.1 Super Conducting Magnet Power Supplies Design 80 hrs 11/23/10  3/24/11 Desigpier Al> #2[13%)]

189 11.6.9.2 Procurement 55hrs  3/24/11 8/2/11

190 11.6.9.2.1 Vendor Requisition and Suppport 55hrs  3/24/11 8/2/11

191 11.6.9.2.2 Long & Short Corrector PS See Note Ohrs  3/24/11 8/2/11 Mid falue Purchase AIP #2[108,000 $]

19211.6.9.2.3 Fringe Coil PS Ohrs  3/24/11 8/2/11 Mid Value Purchase ARRA AIP[13,950 $]

193 11.6.9.2.4 Quench Detection Chassis Ohrs  3/24/11 8/2/11 Mid Vialue Purchase ARRA AIP[80,000 $]

194 11.6.9.2.5 QPA for Fringe and Long Trim Coils Ohrs  3/24/11 8/2/11 Mid Vialue Purchase ARRA AIP[66,000 $]

195 11.6.9.2.6 QPA for Main Coils Ohrs  3/24/11 8/2/11 Mid Value Purchase AIP #2(26,000 $]

196 11.6.9.2.7 Main Coil PS Ohrs  3/24/11 8/2/11 Low Yalue Purchase ARRA AIP[12,590 $]

197 11.6.9.2.8 Main Coil Regulation Pkg Ohrs  3/24/11 8/2/11 Low Yalue Purchase AIP #2[10,000 $]

198 11.6.9.2.9 Anti Fringe Coil 01 & 02 PS14B Ohrs  3/24/11 8/2/11

19911.6.9.2.10 Anti Fringe Coil QPA PS14B-0101 & 02 Ohrs  3/24/11 8/2/11

200 11.6.9.2.11 Racks Ohrs  3/24/11 8/2/11

201 11.6.9.2.12 Cable Ohrs  3/24/11 8/2/11

202 11.6.10 Subsystem test 170 hrs  8/16/11 10/12/11 \gineer AIP #2[31%], Technician AIP #2[22%]

203 11.6.11 System integration 170 hrs 10/12/11  12/7/11 Engineer| AIP #2[34%], Technician AIP #2[24%)]

204 117 Vacuum system 7,140 hrs  10/22/09  6/27/12 s 4

205 11.7.1 Vacuum System Funding Milestone O hrs 10/22/09 10/22/09 ~pL0/22

206 1172 e Gun Vacuum System 2170 hrs 1012309 6/27/12 m——

207 11.7.2.1 Design 600 hrs  10/23/09 2/8/11

208 11.7.2.1.1 Controls Interface / Detailed Design 300 hrs  10/23/09 2/8/11 | HDesignen ARRA AIP[12%

209 11.7.2.1.2 System Interface / Detailed Design 300 hrs  10/23/09 2/8/11 | HDesigner ARRA AIP[4%] Engineer ARRA AIP[8%]

210 11.7.2.2 System Assembly 2011See Note 850 hrs 6/3/11  5/18/12 | | Engineer AIP #2[13%] Technician AIP #2[31%]

211 11.7.2.3 System Assembly 2012 See Note 205 hrs 6/3/11  5/18/12 D

212 11.7.2.4 System Assembly 2012 See Note 515 hrs 6/3/11  5/18/12 T Professional ARRA AIP[6%)],Technician RHOPS[21%)]

213 11.7.2.5 e Gun Vacuum System Complete Ohrs  6/27/12  6/27/12 @ 6127

214 11.7.2.6 Procurement 0 hrs 2/9/11 6/2/11

215 11.7.2.6.1 turbo & controls, cable 0 hrs 2/9/11 6/2/11

216 11.7.2.6.2 IP/TSP Vacuum Pump 4EA 0 hrs 2/9/11 6/2/11 id Valyz Purchasg ARRA AIP[24,000 $]

217 11.7.2.6.3 IP/TSP PS-Controller & cables 0 hrs 2/9/11 6/2/11 id Valy= Purchase ARRA AIP[41,000 $]

218 11.7.2.6.4 Vacuum Instrumentation gauges & cable 0 hrs 2/9/11 6/2/11 idf Valus Purchase ARRA AIP[31,000 $]

219 11.7.2.6.5 Vacuum Instrumentation Ti pump controls & cable 0 hrs 2/9/11 6/2/11 Valge Purchage ARRA AIP[17,000 $]

220 11.7.2.6.6 Vacuum Instrumentation PLC, mods 0 hrs 2/9/11 6/2/11 W Valye Purchage ARRA AIP[3,500 $]

221 11.7.2.6.7 (2) Viton Gate Valves coll & Gun 0 hrs 2/9/11 6/2/11 W Valje Purchage ARRA AIP[8,000 $]

222 11.7.2.6.8 Bakeout Blankets solenoid chamber 0 hrs 2/9/11 6/2/11 Valje Purchage ARRA AIP[18,000 $]

223 11.7.3 RHIC Beam Line 1,770 hrs  6/16/10  9/27/11 Pp——————

224 11.7.3.1 Design 200 hrs  6/16/10 2/8/11 ARRR AIP[14%] Engineer ARRA AIP[2%]

225 11.7.3.2 Fabrication (See note) 500 hrs 6/3/11 8/1/11

226 11.7.3.3 Assembly 120 hrs 8/2/11  9/27/11 EI

221 11.7.3.4 Procurement 950 hrs  6/28/10  6/16/11

228 11.7.3.4.1 Main Solenoid Chamber (QTY:2) 730 hrs  6/28/10  4/29/11

229 11.7.3.4.1.1 Chamber Assy 730 hrs  6/28/10  4/29/11

230 11.7.3.4.1.1. Design 250 hrs ~ 6/28/10  12/6/10 RA AJP[23%] Er|gineer ARRA AIP[6%]

231 11.7.3.4.1.1. Fabrication 105 hrs 2/4/11 4/1/11 inper ARRA AIP[8%],Central Shops ARRA AIP[25%]

282 11.7.3.4.1.1. Assembly 375 hrs 4/4/11  4/29/11 ineer ARRA AIP[[L6%], Technician RHOPS[219%]

233 11.7.3.4.1.1. Bakeout Blankets Ohrs  12/6/10 2/3/11 e Purghase AIP #2[18,000 $]

234 11.7.3.4.1.1. Procurement of Catalogue Hardware Ohrs  12/6/10 2/3/11 e Purghase AIP #2[11,000 $]
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235 11.7.3.4.1.2 Feed Through Chamber Ohrs 6/28/10  8/25/10 Lopw|Value Pufchase AIP #2[1,009 $]

236 11.7.3.4.1.3 8" Bellows Ohrs  6/28/10  8/25/10 Low Valye Rurchase ARRA AIP[3/000 $]

237 11.7.3.4.1.4 Chamber NEG coating Ohrs 12/6/10  4/15/11 L

238 11.7.3.4.2 Y Chamber e-gun Side (QTY:2) 0 hrs 2/9/11  6/16/11

239 11.7.34.2.1 Chamber NEG coating 0 hrs 2/9/11  6/16/11

240 11.7.3.4.2.2 Chamber Assy 0 hrs 2/9/11 6/2/11 e Purchage AIP #2[3,500 $]

241 11.7.3.4.2.3 Viton Gate Valves Turbo & Cryo (1) 0 hrs 2/9/11 4/6/11

242 11.7.3.4.2.4 Bakeout Blankets y chamber 0 hrs 2/9/11 6/2/11 HLow Vall e Purchage AIP #2[10,000 $]

243 11.7.3.4.2.5 Cathode Changing Chamber (Place holder See 0 hrs 2/9/11 6/2/11 1

244 11.7.3.4.3 Y Chamber Collector Side(QTY:2) 0 hrs 2/9/11 6/2/11

245 11.7.3.4.3.1 Chamber Assy 0 hrs 2/9/11 6/2/11 HLow Val{e Purchage AIP #2[3,600 $]

246 11.7.3.4.3.2 Viton Gate Valves Turbo & Cryo (1) 0 hrs 2/9/11 4/6/11 =

2471 11.7.3.4.3.3 Bakeout Blankets y chamber 0 hrs 2/9/11 6/2/11 HLow Vali e Purchage AIP #2[10,000 $]

248 11.7.3.4.3.4 Cathode Changing Chamber (Place holder Se¢ 0 hrs 2/9/11 6/2/11 UL IH

249 11.7.3.4.4 Drift Tube Chamber 220 hrs 2/9/11 6/2/11

250 11.7.3.4.4.1 Assembly 220 hrs 2/9/11 6/2/11 | [Ceptral $hops AIP #2[34%]

251 11.7.3.4.4.2 (3) Feedthroughs 0 hrs 2/9/11 6/2/11 HLow Vali e Purchagse ARRA AIP[3,000 $]

252 11.7.3.4.4.3 Bakeout Blankets Gun Chamber 0 hrs 2/9/11 6/2/11 ||| Hrow valye Purchase AIP #2[7,500 $]

253 11.7.3.4.5 RHIC Warm Bore Vacuum System 0 hrs 2/9/11 6/2/11

254 11.7.3.45.1 lon Pump with Titanium Pumps 0 hrs 2/9/11 6/2/11 H

255 11.7.3.45.2 lon Pump Power Supply with Titanium Pumps 0 hrs 2/9/11 6/2/11 H

256 11.7.3.45.3 Pump Support Stand 0 hrs 2/9/11 6/2/11 H

257 11.7.3.45.4 Pump Tee 0 hrs 2/9/11 6/2/11 H

258 11.7.3.45.5 Heating Sackets for Pumps & Tee 0 hrs 2/9/11 6/2/11 H

259 11.7.3.45.6 RF Bellows (2 ea) 0 hrs 2/9/11 6/2/11 I

260 11.7.4 Gun Line 795 hrs  7/16/10 10/25/11 m

261 11.7.4.1 Gun Pump Station (Qty:2) 240 hrs  7/16/10  9/27/11

262 11.7.4.11 Design 70 hrs  7/16/10 3/9/11 I Designer ARRA AIP[5%] Engineer ARRA AIP[1%]

263 11.7.4.1.2 Fabrication 130 hrs 7/1/11  8/29/11 j?ﬁ

264 11.7.4.1.3 Assembly 40 hrs  8/30/11  9/27/11 Erjgineer ARRA AIP[6%], Technician RHOPS[19%]

265 11.7.4.1.4 Procurement Ohrs  3/10/11  6/30/11 Lpw Value Purchase AIP #2[8,500 9]

266 11.7.4.2 Gun Pump Stand (Qty:2) 295 hrs  8/13/10  9/27/11 Pu————

267 11.7.4.2.1 Design 85 hrs 8/13/10 4/6/11 Y{III hPesigner A[P #2[5%] Engineer AIP #2[1%]

268 11.7.4.2.2 Fabrication 100 hrs 8/2/11  9/27/11

269 11.7.4.2.3 Assembly 110 hrs 8/2/11  8/29/11 Technician AlP #2[63%],Engineer AIP #2[6%)]

210 11.7.4.2.4 Procurement 0 hrs 4/7/11 8/1/11

2711 11.7.4.24.1 Raw Material for Fabrication 0 hrs 4/7/11 8/1/11 T

212 11.7.4.2.4.2 (4) RHIC Bellows RF shielded 0 hrs 4/7/11 8/1/11 | Hrow Yalue Purchase AIP #2[12,000 $]

213 11.7.4.2.4.3 Vacuum flanges hdwre gaskets, bolts 0 hrs 4/7/11 8/1/11 Low Yalue Purchase AIP #2[5,000 $]

24 11.7.4.2.4.4 Bakeout Blankets valves, pumps, bellows 0 hrs 4/7/11 8/1/11 Low Yalue Purchase AIP #2[18,000 $]

215 11.7.4.2.4.5 Cryopump 10" with comp, lines& cables 0 hrs 4/7/11 8/1/11 | HMid Vialue Purchase AIP #2[30,000 $]

276 11.7.4.3 Gun Feed Thru Chamber (Qty:2) 260 hrs  9/13/10 10/25/11 Pu—————

21 11.7.4.3.1 Design 100 hrs  9/13/10 5/4/11 4 Designer AIP #2[6%].Engineer AIP #2[2%)]

218 11.7.4.3.2 Fabrication 130 hrs  8/30/11 10/25/11

219 11.7.4.3.3 Assembly 30 hrs 8/30/11 9/27/11 Technician RHOPS[19%)]

280 11.7.4.3.4 Procurement 0 hrs 5/5/11  8/29/11

281 11.7.4.3.4.1 Gun Feed Thru Raw Material 0 hrs 5/5/11  8/29/11
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282 11.7.4.3.4.2 4 Bellows Assys 0 hrs 5/5/11  8/29/11 I Loy Value Purchase AIP #2[8,000 9]

283 11.7.4.3.4.3 Blankets d/s Gun Chamber 2 0 hrs 5/5/11  8/29/11 Low Value Pufichase AIP #2[6,000 $]

284 1175 e collector Line 1,495 hrs  11/8/10  3/23/12 wq

285 11.7.5.1 Collector Chambers (QTY:2) 230 hrs  11/8/10  6/30/11

286 11.75.1.1 Design 80 hrs 11/8/10 1/10/11 p| pesigner AIP #222%] Engjneer AIP #2[3%]

287 11.7.5.1.2 Procure Requisition Ohrs  1/11/11 5/4/11

288 11.75.1.2.1 Raw Material Collector U/S Chamber 0 hrs 1/11/11 5/4/11

289 11.75.1.2.2 Bakeout Blankets collector Ohrs  1/11/11 5/4/11

290 11.7.5.1.2.3 inconel bellows (2) Ohrs  1/11/11 5/4/11 Low|Valug Purchase AIP #2[6,000 9]

91 11.75.1.2.4 Ceramic Break (insulators 2) Ohrs  1/11/11 5/4/11 | Htow|valug Purchase AIP #2[5,000 $]

292 11751.3 Fabricate 150 hrs 5/5/11 6/30/11 Technigian AIP #2[6%],Central Shops AIP #2[38%],Engineer AIP #2[3%)]

203 11,75.2 Collector Pump Station (Qty:2) 240 hrs  11/8/10  1/26/12 PE————

294 117521 Design 90 hrs 11/8/10 6/30/11 ) Designger AIP #2[6%],Engineer AIP #2[1%]

295 11.75.2.2 Fabrication 110 hrs 10/26/11 12/27/11 Engineer AIP #2[3%],Central Shops AIP #2[31%]

2% 11.75.2.3 Assembly 40 hrs 12/27/11 1/26/12 :l%% Enginger AIP #2[6%],Technician AIP #2[19%)]

297 11.75.2.4 Procurement 0 hrs 7/1/11 10/25/11 Llow Value Purchase AIP #2[8,000 $]

298 11.7.5.3 Collector Pump Stand (Qty:2) 295 hrs  12/9/10  2/24/12 —y

29 11.75.3.1 Design 85hrs  12/9/10 8/1/11 | |pesigner AIP #2[5%] Engineer AIP #2[1%]

300 11.7.5.3.2 Fabrication 100 hrs  11/28/11 1/26/12 Enginger AIP #2[3%],Central Shops AIP #2[28%]

301 11.7.5.3.3 Assembly 110 hrs 1/26/12 2/24/12 EE Engiheer AIP #2[6%], Technician AIP #2[63%)]

302 11,7534 Procurement 0 hrs 8/2/11 11/23/11

303 11.75.3.4.1 Misc Catalog Hardware 0 hrs 8/2/11 11/23/11 [

304 11.7.5.3.4.2 All metal "Ring" Gate Valves (1) 0 hrs 8/2/11 11/23/11 1

305 11.7.5.3.4.3 Bakeout Blankets 0 hrs 8/2/11 11/23/11 [ Low Valug Purchase AIP #2[7,500 $]

306 11.7.5.4 Collector Assy (QTY:2) 730 hrs  1/11/11  3/23/12 vdq

307 11.75.4.1 Design 50hrs  1/11/11  8/29/11 4 hDesigner AIP #2[3%] Engineer AIP #2[1%]

308 11.7.5.4.2 Fabrication 215 hrs  12/27/11  2/24/12 Engifeer AIP #2[5%],Central Shops AIP #2[63%]

309 11.75.4.3 Assembly 465 hrs 2/24/12 3/23/12 Engineer AIP #2[9%], Technician AIP #2[281%]

310 11.75.4.4 Procurement Ohrs  8/30/11 12/27/11

811 11.75.4.4.1 Misc Catalog Hardware Ohrs  8/30/11 12/27/11 |

812 11.7.5.4.4.2 Crosses & Tees Ohrs  8/30/11 12/27/11 Low Value Purchase AIP #2[6,000 $]

313 11.75.4.4.3 Bakeout Blankets crosses and tees Ohrs  8/30/11 12/27/11 Low Value Purchase AIP #2[12,000 $]

314 11.7.5.4.4.4 Bakeout Blankets spool pipes Ohrs  8/30/11 12/27/11 | |Prtow Vvalue Purchase AIP #2[5,000 $]

315 11.7.6 Test Bench Assembly 910 hrs 5/2/11 10/31/11 ?

316 11.7.6.1 Design 120 hrs 5/2/11 10/31/11 [T

317 11.7.6.2 Procurement Ohrs  6/14/11  8/24/11 =

318 11.7.6.2.1 Turbo Pump Ohrs 6/14/11  8/24/11

319 11.7.6.2.1.1 Turbo Pump (1) Ohrs 6/14/11  8/24/11 |

320 11.7.6.2.1.2 Vent kit, heater, screen Ohrs  6/14/11  8/24/11 — H

321 11.7.6.2.1.3 Trubo Controller Ohrs  6/14/11  8/24/11 — H

322 11.7.6.2.1.4 Turbo Pump Drive Cable (100" Ohrs 6/14/11  8/24/11 — H

323 117.6.2.1.5 Turbo Pump Drive Cable Connectors Ohrs  6/14/11  8/24/11 — H

324 11.7.6.2.2 Fore Pump Ohrs  6/14/11  8/24/11 — H

325 11.7.6.2.3 Cryo Pump, Controller, Hoses Ohrs  6/14/11  8/24/11 — H

326 11.7.6.2.4 lon Pumps Ohrs  6/14/11  8/24/11 vy

327 11.7.6.2.4.1 ION Pump (2) Ohrs  6/14/11  8/24/11 —

328 11.7.6.2.4.2 ION Large Pump Controller (2) Ohrs  6/14/11  8/24/11 —{ H
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329 11.7.6.2.4.3 ION Pump Connector @ Pump (2) Ohrs  6/14/11  8/24/11 — |

30 11.7.6.2.4.4 ION Pump Connector @ Controller (2) Ohrs 6/14/11  8/24/11 —{_H

331 11.7.6.2.4.5 ION Pump Cable (200" Ohrs 6/14/11  8/24/11 — H

332 11.7.6.2.5 Cathodes, Controllers and Cable Ohrs  6/14/11  8/24/11 — H

333 11.7.6.2.6 Heating jackets Ohrs 6/14/11  8/24/11 =1

334 11.7.6.2.7 Bakeout equipment, TC wire, connectors Ohrs 6/14/11  8/24/11 |

335 11.7.6.2.8 10" gate valve (1), Pump Tee (1) & Bellows (2) Ohrs 6/14/11  8/24/11 |

36 11.7.6.3 Vacuum Assembly 160 hrs 9/7/11  10/4/11 B

337 11.7.6.4 Electrical Controls 80 hrs 9/7/11  10/4/11 >

338 11.7.6.5 Bake Parts 30 hrs 9/7/11  10/4/11 1

339 11.7.6.6 Mech Assembly 120 hrs 9/7/11  10/4/11 M

340 11.7.6.7 Cable Pull 40 hrs 9/7/11 10/4/11 >

341 11.7.6.8 QC/ Leak Check Vacuum Parts 40 hrs  10/5/11 10/11/11

34211.7.6.9 System Install/ & Leak Check 240 hrs  10/12/11 10/18/11 %

343 11.7.6.10 Bake Install System 80 hrs 10/19/11 10/31/11

344 11.8 Beam Instrumentation (See notes) 6,760 hrs  8/27/09  5/30/12 Pp——_—_—_—_—_—

345 11.8.1 Beam Instrumentation Funding Milestone Ohrs  8/27/09  8/27/09 8/27

346 11.8.2 Electron Beam Position Monitors 1,000 hrs  8/28/09  5/30/12

347 11.8.2.1 Design 160 hrs  8/28/09 8/2/11 | Designer RHOPS[4%]

348 11.8.2.2 Procurement 0 hrs 8/3/11  5/30/12

349 11.8.2.2.1 Pick-up (2 BPM's inside each solenoid) 0 hrs 8/3/11  2/27/12 \ Low Value Purchase ARRA AIP[12,000 $]

350 11.8.2.2.2 Cables & connectors, feedthrough's 0 hrs 5/7/12  5/30/12 Low Value Purchase ARRA AIP[3,500 $]

351 11.8.2.2.3 Signal Processing Electronics Ohrs  2/27/12 5/7/12 Niid Value Purchase ARRA AIP[80,000 $]

32 11.8.2.2.4 Trigger (Timing Device/Delay Interface) Ohrs  2/27/12 5/7/12 Low Value Purchase ARRA AIP[2,000 $]

353 11.8.2.3 Support Equipment Fabrication (Shops) 840 hrs  2/27/12 5/7/12 Engineer ARRA AIP[80%],IT Professional ARRA AIP[20%],Central S

354 11.8.3 RHIC Proton Beam Position Monitors (See Notes) 620 hrs 8/16/10 10/26/10 ] [central Shops|RHORS[20%], T¢chnician RHOPS[60%],IT Professional RHOPS[20%] Designer RH

355 11.8.4 Beam Current Monitors 350 hrs  8/28/09  5/30/12 | e e S

356 11.8.4.1 Design 70 hrs  8/28/09 8/2/11 | Hpesigner RHOPS[2%]

357 11.8.4.2 Procurement 0 hrs 8/3/11  5/30/12 L

%8 11.84.21 Electron Gun Transformers 0 hrs 8/3/11 10/26/11 I

359 11.8.4.2.2 Pick-up (3 per lens, anode, collector, & electrode) 0 hrs 8/3/11 10/26/11 [| Htow value purchase ARRA AIP[6,000 $]

360 11.8.4.2.3 Cables & connectors 0 hrs 4/2/12  5/30/12 Low Value Purchase ARRA AIP[2,000 §]

361 11.8.4.2.4 Sig Processing electronics Ohrs 10/27/11  1/20/12 Low Value Purchase ARRA AIP[20,000 $]

362 11.8.4.2.5 Calibration source O hrs 10/27/11  1/20/12 Low Value Purchase ARRA AIP[5,000 $]

363 11.8.4.2.6 Modulated beam ADC (LeCroy Scope) Ohrs  1/20/12 4/2/12 Lo Value Purchase ARRA AIP[10,000 $]

364 11.8.4.3 Support Equipment Fabrication (Shops) 280 hrs 10/27/11  1/20/12 _] Enginger RHOPS[18%].IT Professional RHOPS[5%] Technician RHOPS[27

365 11.8.5 Isolated Electrodes 350 hrs  8/28/09  4/16/12 P —

366 11.8.5.1 Design 70 hrs  8/28/09 8/2/11 | Hpesigner RHOPS[2%]

367 11.8.5.2 Procurement 0 hrs 8/3/11  4/16/12 _—y

368 11.8.5.2.1 Pick-ups (Holy, clearing, elbow, impedance match 0 hrs 8/3/11 10/26/11 [||ow Value purchase ARRA AIP[13,000 $]

369 11.8.5.2.2 Cables & connectors, feedthrough's Ohrs  1/20/12  4/16/12 Law Value Purchase ARRA AIP[6,500 $]

370 11.8.5.2.3 Sig Processing electronics Ohrs 10/27/11  1/20/12 ﬁvvalue Purchase ARRA AIP[20,000 $]

3711 11.8.5.2.4 HV Biasing O hrs 10/27/11  1/20/12 Low Value Purchase ARRA AIP[10,000 $]

372 11.8.5.3 Support Equipment Fabrication (Shops) 280 hrs 10/27/11  1/20/12 _ | Enginger RHOPS[18%],IT Professional RHOPS[5%], Technician RHOPS[27

373 11.8.6 Luminosity Monitor 760 hrs  8/28/09  3/12/12 P — Y

374 11.8.6.1 Design 80 hrs  8/28/09 8/2/11 | HBesigrer RHOPIS[2%]

375 11.8.6.2 Procurement 680 hrs 10/27/11  3/12/12
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376 11.8.6.2.1 Receivers & mounts (2 for each lens) 170 hrs 10/27/11  1/12/12 ] Low Value Purchase AIP #2[12,000 $] Technician AIP #2[20%].Engineer A

877 11.8.6.2.2 Light transport, view ports 170 hrs  11/29/11  2/10/12 1] Low Yalue Purchase AIP #2(6,000 $],Technician AIP #2[20%] Engineer Al

378 11.8.6.2.3 Cables & connectors 170 hrs  12/13/11  2/27/12 Low Value Purchase AIP #2[1,000 $] Technician AIP #2[20%] Engineer

3719 11.8.6.2.4 Signal processing electronics, HV bias 170 hrs 12/28/11  3/12/12 ‘% Low Value Purchase AIP #2[10,000 $], Technician AIP #2[20%] Engineer

380 1.8.7 Electron Gun Development/Test Stand Instrumentation 760 hrs  8/28/09  5/14/12 P ——"

38l 118.7.1 Design 80 hrs  8/28/09 8/2/11 | HPesigrar RHOPIS[2%]

382 11.8.7.2 Assembly 680 hrs 3/5/12  5/14/12

383 11.8.7.3 Procurement Ohrs 12/13/11  4/16/12 q

384 11.8.7.3.1 Profile Monitor Ohrs 12/13/11 3/5/12 Low|Value Purchase AIP #2[5,000 $]

385 11.8.7.3.2 Current Monitor Ohrs 12/28/11  3/19/12 | |oy Value Purchase AIP #2[4,500 $]

386 11.8.7.3.3 Faraday Cup & Misc Ohrs  1/12/12 4/2/12 %%J Value Purchase AIP #2[4,500 $]

387 11.8.7.3.4 Test equipment, misc support hardware Ohrs  1/27/12  4/16/12 d Value Purchase ARRA AIP[25,000 $]

388 1.8.8 Collector Beam Profile Monitor 600 hrs  8/28/09  5/30/12 P —_—

389 11.8.8.1 Design 80 hrs  8/28/09 8/2/11 | HPesigrar-ARRA AIP[2%]

390 11.8.8.2 Procurement 520 hrs  12/13/11  5/30/12 |

391 11.8.8.2.1 Halo signal electronics (4ch/lens) 65 hrs 12/13/11 3/5/12 I nician AIP #2,Low Value Purchase AIP #2[4,000 $] Engineer AIP #2

392 1.8.8.2.2 HV bias 65 hrs 12/28/11 3/19/12 hnician AIP #2[9%],Low Value Purchase AIP #2[3,000 $],Engineer

393 11.8.8.2.3 Cables & connectors 65 hrs  1/12/12 4/2/12 | thnician AIP #2[9%],Low Value Purchase AIP #2[1,500 $],Engineer

394 11.8.8.2.4 Cameras, Lens, lllumination, mount 65 hrs  1/27/12  4/16/12 chnician AIP #2[9%],Low Value Purchase AIP #2[10,000 $],Enginee

3% 11.8.8.2.5 YAG Screens, aluminized, & mounts 65 hrs  2/10/12  4/30/12 echnician AIP #2[9%],Low Value Purchase AIP #2[5,000 $] Enginee

3% |1.8.82.6 Vacuum Components 65 hrs 2/27/12 5/14/12 Technician AIP #2[9%],Low Value Purchase AIP #2[8,000 $],Engine

397 11.8.8.2.7 Actuators, and Controls I/F 65 hrs 3/12/12 5/29/12 Technician AIP #2[9%],Low Value Purchase AIP #2[4,000 $],Engine

398 11.8.8.2.8 Imaging server PC & Miscellaneous 65 hrs  3/13/12  5/30/12 Technician AIP #2[9%],Low Value Purchase AIP #2[4,000 $],Engine

399 11,89 Electron Beam Modulator (See Note) & Modulator Suppt 2,280 hrs  8/28/09  5/30/12 R —

400 11.8.9.1 Design 80 hrs  8/28/09 8/2/11 | HPesigrarRHOPS[2%]

401 11.8.9.2 Procurement 2,200 hrs  12/13/11  5/30/12 X

40211.8.9.2.1 Modulator Power supply Ohrs 12/13/11 3/5/12 Mid Value Purchase AIP #2[24,000 $]

403 11.8.9.2.2 Modulator Power supply 275 hrs  12/13/11 3/5/12 Ul

404 11.8923 Cables 106 hrs 12/28/11 3/19/12 Low Value Purchase AIP #2[2,000 $],Technician AIP #2[24%]

405 11.8.9.2.4 Cables 169 hrs 12/28/11  3/19/12 Il

406 118925 Trigger 275 hrs 1/12/12 4/2/12 ] Low Value Purchase AIP #2[9,000 $], Technician AIP #2[31%],Engineer

407 11.8.9.2.6 PLC and PanelView 275 hrs 1/27/12 4/16/12 j Lgw Value Purchase AIP #2[15,000 $],Technician AIP #2[31%],Engine

408 11.8927 Fast Switches 275 hrs 2/10/12 4/30/12 j Low Value Purchase AIP #2[20,000 $],Technician AIP #2[31%)],Engin

409 118928 HV Feedthrough 275 hrs 2127112 5/14/12 lLow Value Purchase AIP #2[10,000 $],Technician AIP #2[31%)],Engi

410 11.8.9.2.9 Voltage Monitoring (scope, LeCroy) 275 hrs  3/12/12  5/29/12 ‘% Low Value Purchase AIP #2[10,000 $], Technician AIP #2[31%],Engi

411 11.8.9.2.10 Current Monitoring 275 hrs 3/13/12 5/30/12 Low Value Purchase AIP #2[2,000 $],Technician AIP #2,Engineer Al

412 11.8.10 Support Equipment 40 hrs  8/28/09  5/22/12 R ——

413 11.8.10.1 Design 40 hrs  8/28/09 8/2/11 | HpesigrerRHOPS[1%]

414 11.8.10.2 Procurement Ohrs  3/12/12  5/22/12

415 11.8.10.2.1 Miscellaneous (Prototype, PCB's, discrete compot Ohrs  3/13/12  5/22/12

416 11.8.10.2.2 Racks (3, with doors, blowers, etc. .) Ohrs  3/12/12  5/21/12 Low Value Purchase AIP #2[6,000 $]

417 11.8.10.2.3 Bench Test Equipment, misc, etc.. 0 hrs 3/13/12 5/22/12 Mid Value Purchase AIP #2[30,000 $]

418 11.9 Controls 5909 hrs  6/25/09  8/20/12 P—

419 11.9.1 Controls Funding Milestone 0 hrs 4/8/10 4/8/10 418

420 11.9.2 Controls Design System Collaboration 8 hrs 4/8/10  9/16/10

421 11.9.3 GUN (Both Rings) 1,144 hrs  9/16/10  2/25/11

422.11.9.3.1 Power Supplies 480 hrs  9/16/10  1/25/11
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Finish

2009

2010

2011

2012

2013

2014

2015

Q1/02[0Q3[04

Q10203 ]

423

424

425

426

427

428

429

430

431

432

433

434

435

436

437

438

439

440

441

442

443

444

445

446

447

448

449

450
451

452

453

454

455

456

457

458

459

460

461

462

463

464

465

466

467

468

469

1.93.1.1
193111
1.93.1.1.2
1.93.1.1.3
1.9.3.1.2
193121
1.9.3.1.2.2
1.9.3.1.2.3
1.9.3.1.2.3.
1.9.3.1.2.3.
1.9.3.1.2.3.
1.9.3.1.2.3.
1.9.3.1.3
193131
1.9.3.1.3.2
1.9.3.1.3.3
1.9.3.1.34
1.9.3.1.35
1.9.3.2
1.93.2.1
1.9.3.2.2
1.9.3.2.3
1.9.3.23.1
1.9.3.2.3.2
1.9.3.2.3.3
1.9.3.3
1.9.3.3.1
1.9.3.3.2
1.9.3.3.3
193331
1.9.3.3.3.2
1.9.3.3.3.3
1.9.3.4
19341
1.9.3.4.2
1.9.3.4.3
193431
1.9.3.4.3.2
1.9.3.4.3.3
1.9.3.5
1.93.5.1
1.9.35.2
1.9.35.3
1.9.3.53.1
1.9.3.5.3.2
1.9.3.5.3.3
1.9.3.6

Bias Power Supplies (2)
Design
Procurement Support
Procurement, 2 Bias Pwr Supplies
Pulsed Power Supply
Design
Controls Software
Procurement
Specifications
Procurement Support
Pulsed Power Interface
Cable
Anode Power Supply (3)
Design
Controls Software
Specifications
Procurement Support
Procurement, 3 Anode Pwr Supplies
Gun
Design
Controls Software
Procurement
Specifications
Procurement Support
Cathode Heater Per Supply
8 KG Solenoid
Design
Controls Software
Procurement
Specifications
Procurement Support
Power Supply 100V/250A
Cathode platform
Design
Controls Software
Procurement
Specifications
Procurement Support
Power Supply 20KVA/20ma
Beam Shaping
Design
Controls Software
Procurement
Specifications
Procurement Support
Power Supply 2KVA/40ma
Vacuum

48 hrs
16 hrs
32 hrs
0 hrs
252 hrs
16 hrs
200 hrs
36 hrs
20 hrs
16 hrs
O hrs

0 hrs
180 hrs
20 hrs
100 hrs
20 hrs
40 hrs
O hrs
230 hrs
10 hrs
50 hrs
170 hrs
10 hrs
160 hrs
0 hrs
186 hrs
10 hrs
150 hrs
26 hrs
10 hrs
16 hrs
0 hrs
46 hrs
4 hrs
30 hrs
12 hrs
4 hrs

8 hrs

O hrs
62 hrs
8 hrs
30 hrs
24 hrs
8 hrs
16 hrs
O hrs
140 hrs

9/16/10
9/16/10
12/16/10
10/18/10
9/16/10
9/16/10
10/18/10
10/18/10
10/18/10
1/11/11
11/8/10
11/8/10
9/16/10
9/16/10
10/18/10
10/18/10
1/11/11
11/8/10
10/18/10
10/18/10
11/18/10
11/18/10
11/18/10
2/11/11
12/13/10
10/18/10
10/18/10
11/18/10
11/18/10
11/18/10
2/11/11
12/13/10
10/18/10
10/18/10
11/18/10
11/18/10
11/18/10
2/11/11
12/13/10
10/18/10
10/18/10
11/18/10
11/18/10
11/18/10
2/11/11
12/13/10
11/18/10

12/31/10
10/18/10
12/31/10
12/16/10
1/25/11
10/18/10
12/16/10
1/25/11
11/8/10
1/25/11
1/10/11
1/10/11
1/25/11
10/18/10
12/16/10
11/8/10
1/25/11
1/10/11
2/25/11
11/18/10
12/28/10
2/25/11
12/13/10
2/25/11
2/10/11
2/25/11
11/18/10
1/27/11
2/25/11
12/13/10
2/25/11
2/10/11
2/25/11
11/18/10
12/20/10
2/25/11
12/13/10
2/25/11
2/10/11
2/17/11
11/18/10
12/6/10
2/17/11
12/13/10
2/17/11
2/10/11
1/31/11

Q1/02[0Q3[04

Q1]02[Q3[04

Q1020304

Q1020304

Q1/02[0Q3[04
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WBS

Task Name

Work

Start

Finish

2009

2010

2011

2012

2013

2014

2015

Q1/02[0Q3[04

Q1/02/03[04

Q1/02/0Q3[04

Q1]02[Q3[04

Q1020304

Q1020304

Q1/02[0Q3[04

470

471

472

473

474

475

476

477

478

479

480

481

482

483

484

485

486

487

488

489

490

491

492

493

494

495

496

497
498

499

500

501

502

503

504

505

506

507

508

509

510

511

512

513

514

515

516

1.9.3.6.1
1.9.3.6.2
1.9.3.6.2.1
1.9.3.6.2.2
194
1.94.1
194.1.1
1.94.1.2
1.9.4.1.3
194131
1.9.4.13.2
1.9.4.1.3.3
1.94.2
19421
1.9.4.2.2
1.9.4.2.3
194231
1.9.4.2.3.2
1.9.4.2.3.3
1.9.4.3
1.9.43.1
1.9.43.2
1.9.4.3.3
194331
1.9.43.3.2
1.9.4.3.3.3
194334
1.9.4.4
19441
1.9.4.4.2
1.9.4.43
194431
1.9.443.2
1.95
1951
19511
1.9.5.1.2
195121
1.95.1.2.2
1.95.2
1.95.2.1
19522
1.95.2.3
1.95.231
1.9.5.23.2
1.95.2.3.3
1.9.5.3

Design

Controls Software
Specifications
Software

Gun Line
Drift Tube Power Supply (3)

Design

Controls Software

Procurement
Specifications
Procurement Support

10KV/10ma Bias Pwr Supply (3)

H/V Trims (4)
Design
Controls Software
Procurement
Specifications
Procurement Support
Power Supply 20V/10A
2 KG Solenoid
Design
Controls Software
Procurement
Specifications
Procurement Support
Power Supply 100V/250A
Cable
Vacuum
Design
Controls Software
Procurement
Specifications
Vacuum Pump
RHIC Beam Line
Super Conducting Magnet
Design
Procurement
Specifications
Controls Monitoring
Drift Tube Power Supply
Design
Controls Software
Procurement
Specifications
Procurement Support
10KV/10ma Bias PS (8)
H/V Collector trims

60 hrs
80 hrs
40 hrs
40 hrs
574 hrs
114 hrs
24 hrs
30 hrs
60 hrs
12 hrs
48 hrs
0 hrs
112 hrs
8 hrs
64 hrs
40 hrs
8 hrs
32 hrs
O hrs
198 hrs
8 hrs
150 hrs
40 hrs
8 hrs
32 hrs
O hrs

O hrs
150 hrs
60 hrs
50 hrs
40 hrs
40 hrs
0 hrs
2,336 hrs
150 hrs
0 hrs
150 hrs
O hrs
150 hrs
480 hrs
80 hrs
200 hrs
200 hrs
40 hrs
160 hrs
O hrs
376 hrs

11/18/10
12/22/10
12/22/10
1/18/11
12/22/10
12/22/10
12/22/10
1/27/11
1/27/11
1/27/11
4/15/11
2/17/11
1/27/11
1/27/11
3/1/11
3/1/11
3/1/11
5/17/11
3/22/11
3/1/11
3/1/11
3/31/11
3/31/11
3/31/11
6/17/11
4/21/11
4/21/11
3/31/11
3/31/11
5/2/11
5/2/11
5/2/11
5/23/11
6/25/09
5/2/11
5/2/11
6/2/11
6/2/11
6/23/11
6/2/11
6/2/11
7/6/11
7/6/11
7/6/11
9/22/11
7/27/11
7/6/11

12/22/10
1/31/11
1/14/11
1/31/11
7/20/11
4/21/11
1/26/11

2/2/11
4/21/11
2/16/11
4/21/11
4/14/11
5/23/11
2/28/11

3/7/11
5/23/11
3/21/11
5/23/11
5/16/11
6/23/11
3/30/11
5/11/11
6/23/11
4/20/11
6/23/11
6/16/11
6/16/11
7/20/11
4/29/11
5/20/11
7/20/11
5/20/11
7/20/11
3/12/12
8/19/11

6/1/11
8/19/11
6/22/11
8/19/11

10/19/11

7/1/11
8/30/11

10/19/11
7/26/11

10/19/11
9/21/11
11/4/11

Page 11




WBS

Task Name

Work

Start

Finish

2009 2010 2011

2013

2014

2015

2012
Q1/02]03[Q4[01[02[0Q3]04[01[02[03/04[0Q1[0Q2[0Q3[0Q4

Q1/02/03[04[01[/02[0Q3/04[01[02]0Q3]04
51711.95.3.1 Design 64 hrs 7/6/11 8/4/11
518 11.9.5.3.2 Controls Software 40 hrs 8/5/11 9/1/11
519 11.9.5.3.3 Procurement 272 hrs 8/5/11  11/4/11
520 11.9.5.3.3.1 Specifications 32 hrs 8/5/11  8/25/11
521 11.9.5.3.3.2 Procurement Support 80 hrs 10/24/11  11/4/11 I
522 11.95.3.3.3 20V/10A Trim PS (8) 0 hrs 8/26/11 10/21/11
523 1195334 Power Supply 20A 160 hrs  8/26/11 10/21/11
524 11954 H/V Correctors (20) 560 hrs  6/25/09  1/19/12 L
525 119541 Design 120 hrs 8/5/11 9/6/11
526 1195.4.2 Controls Software 160 hrs  6/25/09 8/7/09 []
527 11.9.5.4.3 Procurement 280 hrs 9/7/11  1/19/12 L
528 11.9.54.3.1 Specifications 160 hrs 9/7/11  9/27/11
529 11.9.5.4.3.2 Procurement Support 120 hrs 12/27/11  1/19/12
530 11.9.5.4.3.3 RHIC beam Trims 20V/10A (20) Ohrs  9/28/11 11/23/11 ﬁ
531 11.9.54.3.4 Cable Ohrs  9/28/11 12/27/11
582 11955 Collector Trims (4) 448 hrs 9/7/11 1/6/12 |
58 11,9551 Design 64 hrs 9/7/11 10/6/11
534 11.9.55.2 Controls Software 320 hrs  10/7/11  12/6/11
535 11.9.5.5.3 Procurement 64 hrs  10/7/11 1/6/12 L
53 11.9.55.3.1 Specifications 32hrs  10/7/11 10/27/11
537 11.955.3.2 20V/10 amps O hrs 10/28/11 12/29/11 ];
538 11,9.5.5.3.3 Procurement Support 32hrs 12/29/11 1/6/12 |
539 11.9.5.6 2 KG Deflecting Solenoid 206 hrs  10/7/11 2/8/12 y
540 11.95.6.1 Design 16 hrs 10/7/11 11/7/11 v
%41 11.95.6.2 Controls Software 150 hrs  11/8/11  12/1/11
542 11.9.5.6.3 Procurement 40 hrs  11/8/11 2/8/12 y
%43 11.9.5.6.3.1 Specifications 8hrs 11/8/11  12/1/11
544 11.9.5.6.3.2 Power Supply Ohrs  12/2/11 2/1/12 i
545 11.9.5.6.3.3 Procurement Support 32 hrs 2/1/12 2/8/12 I
546 11.95.7 Vacuum 116 hrs  11/8/11  3/12/12 ?q
%47 11.95.7.1 Design 16 hrs  11/8/11 12/12/11
548 11.9.5.7.2 Controls Software 50 hrs 12/13/11 1/5/12
549 11.9.5.7.3 Procurement 50 hrs 12/13/11  3/12/12 |
50 11.9.5.7.3.1 Specifications 10 hrs  12/13/11 1/5/12
51 11.9.5.7.3.2 Vacuum Interface 0 hrs 1/5/12 3/5/12
52 11.9.5.7.3.3 Procurement Support 40 hrs 3/5/12  3/12/12 |
553 11.9.6 E Collector Line 214 hrs 12/13/11  4/13/12 :
554 11.9.6.1 (3) Driftube PS 84 hrs 12/13/11 4/11/12
55 11.9.6.1.1 Design 24 hrs  12/13/11  1/17/12
556 11.9.6.1.2 Procurement 60 hrs  1/17/12  4/11/12
57 11.9.6.1.2.1 Specifications 12 hrs  1/17/12 2/7/12
558 11.9.6.1.2.2 (3) 20KV Bias PS Ohrs  2/7/12  4/4/12
559 11.9.6.1.2.3 Procurement Support 48 hrs 4/4/12  4/11/12 [
560 11.9.6.2 Vacuum 130 hrs 1/17/12 4/13/12
561 11.9.6.2.1 Design 40 hrs 1/17/12 2/16/12
562 11.9.6.2.2 Controls 90 hrs  2/16/12  4/13/12
563 11.9.7 E Collector 593 hrs  6/25/09  8/20/12 R ——
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2009

2010

2011

2012

2013

2014

2015

Q1/02/03[04[01[/02[0Q3/04[01[02]0Q304 Q1/02/03[04[01[/02[0Q3/04[01[02]0Q3]04
%64 11.9.7.1 Collector 230 hrs 2/16/12 6/20/12
55 11.9.7.1.1 Design 12 hrs  2/16/12  3/20/12
566 11.9.7.1.2 Controls Software 150 hrs  3/20/12 5/1/12
567 11.9.7.1.3 Procurement 68 hrs  3/20/12  6/20/12
568 11.9.7.1.3.1 Specifications 4 hrs  3/20/12  4/10/12
59 11.9.7.1.3.2 Power Supply 10KV/2A Ohrs  4/10/12 6/6/12
570 11.9.7.1.3.3 Cable Ohrs  4/10/12 6/6/12
571 11.9.7.1.34 Procurement Support 64 hrs 6/6/12  6/20/12
572.11.9.7.2 2 KG Solenoid 174 hrs 3/20/12 7117112
573 11.9.7.2.1 Design 16 hrs  3/20/12  4/19/12
574 11.9.7.2.2 Controls Software 130 hrs  4/19/12 6/1/12
575 11.9.7.2.3 Procurement 28 hrs  4/19/12  7/17/12
576 11.9.7.2.3.1 Specifications 8hrs  4/19/12  5/10/12
577 11.9.7.2.3.2 Power Supply 100V/250A Ohrs  5/10/12  7/10/12
578 11.9.7.2.3.3 Procurement Support 20 hrs  7/10/12  7/17/12
579 11.9.7.3 ION Extractor PS 76 hrs 4/19/12 8/16/12
580 11.9.7.3.1 Design 8 hrs 4/19/12 5/21/12
%81 11.9.7.3.2 Controls Software 40 hrs  5/21/12 6/5/12
582 11.9.7.3.3 Procurement 28 hrs  5/21/12  8/16/12
583 11.9.7.3.3.1 Specifications 8hrs 5/21/12  6/12/12
584 11.9.7.3.3.2 Power supply 10KV/10ma Ohrs  6/12/12 8/9/12
585 11.9.7.3.3.3 Procurement Support 20 hrs 8/9/12  8/16/12 |
586 11.9.7.4 Vacuum 113 hrs  6/25/09  8/20/12
587 11.9.74.1 Design 40 hrs 5/21/12 6/21/12
588 11.9.7.4.2 Controls 25 hrs 6/21/12 8/20/12
589 11.9.7.4.3 Procurement 48 hrs  6/25/09  8/13/12
590 11.9.7.4.3.1 Specifications 8hrs  6/21/12  7/16/12
591 11.9.7.4.3.2 Vacuum Pump Interface Ohrs  7/16/12  8/13/12
592 11.9.7.4.3.3 Procurement Support 40 hrs  6/25/09 7/1/09 [|
593 11.9.8 Instrumentation Support for Beam Instrumentation 360 hrs 8/2/11  4/23/12 _—
594 11.9.8.1 Controls Interface Specification & Documentation 0 hrs 8/2/11 8/2/11 8/2
595 11.9.8.2 Specify Instrumentation Hardware 40 hrs 8/3/11  8/30/11 Iis
5% 11.9.8.3 Instrumentation Software Development 320 hrs  8/31/11 12/28/11 %:
597 11.9.8.4 Procure Control Hardware for Instrumentation Ohrs 12/28/11  4/23/12 ;b'
598 11.9.8.5 Instrumentation Support for Beam Instrumentation Av Ohrs  4/23/12  4/23/12 & V23
599 11.9.9 Machine Protection 680 hrs 11/18/10  8/31/11
600 11.9.9.1 Specifications 120 hrs 11/18/10 12/13/10
601 11.9.9.2 Instrumentation Design 240 hrs  12/13/10  1/27/11
602 11.9.9.3 IT Application 120 hrs  1/28/11  2/17/11
603 11.9.9.4 Procurement Ohrs  1/28/11 6/6/11
604 11.9.9.5 Instrumentation Installation / Test 40 hrs 6/7/11 8/3/11
605 11.9.9.6 Instrumentation Documentation 160 hrs 8/4/11  8/31/11 [T
606 11.10 Cryogenic System 3,706 hrs  6/25/09  9/28/12 o B e e
607 11.10.1 Cryogenic Funding Milestone Ohrs  6/25/09  6/25/09 @525
608 11.10.2 Phase 1 Summer Tunnel 2011 812 hrs 2/4/11 10/28/11
609 11.10.2.1 (1) S line Tap Parts, Cryo Valve, Bayonet, Piping,etc 510 hrs 2/4/11  10/28/11
610 11.10.2.1.1 Design 140 hrs 2/4/11  3/11/11
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Q1/02/03[04/01[/02]0Q3/04/01]/02]03/04/01102/03]/0Q4/01/02[03[Q4/01[/02[03[04]01[02/03[04
611 11.10.2.1.2 Procurement Raw Material Ohrs  3/14/11 4/8/11 E
612 11.10.2.1.3 Fabricate 100 hrs  4/11/11  7/29/11
613 11.10.2.1.4 () S line Tap Parts, Cryo Valve, Bayonet, Piping,t Ohrs  7/29/11  7/29/11 0]7/2'
614 11.10.2.1.5 Installation of (1) S Line Tap into at DX Magnet Cr 160 hrs 8/1/11 10/28/11 ]
615 11.10.2.1.6 Installation of (1) S Line Tap into at DX Magnet Cr 110 hrs 8/1/11 10/28/11 ]
616 11.10.2.2 (2) Transfer Line Supply Main 1/2T-VJ 1/2x2, 75 ft, B. 302 hrs 2/4/11  10/28/11
617 11.10.2.2.1 Design 120 hrs 2/4/11 3/4/11
618 11.10.2.2.2 Procurement Vendor Fabricate 0 hrs 3/7/11  8/31/11 [
619 11.10.2.2.3 (2) Transfer Line Supply Main 1/2T-VJ 1/2x2, 75 fi Ohrs  8/31/11  8/31/11 8/%1
620 11.10.2.2.4 Installation (2) Transfer Line Supply Main 1/2T-VJ 160 hrs 9/1/11 10/28/11
621 11.10.2.2.5 Installation (2) Transfer Line Supply Main 1/2T-VJ 22 hrs 9/1/11 10/28/11
622 11.10.3 PHASE 2: Horizontal Test Bldg 902 1,392 hrs 2/4/11 2/14/12 Ny
623 11.10.3.1 First Solenoid Completed and Available for Test O hrs 10/25/11 10/25/11 | 10/25
624 11.10.3.2 Second Solenoid Completed and Available for Test 0 hrs 2/14/12 2/14/12 > 2/14
625 11.10.3.3 (3) Transfer Line Supply Dewar Jumper 1/2T-VJ 1/2x 82 hrs 2/4/11 9/6/11
626 11.10.3.3.1 Design 60 hrs 2/4/11 4/1/11
627 11.10.3.3.2 Procurement Vendor Fabricate (2) 0 hrs 4/4/11  8/31/11 [
628 11.10.3.3.3 (3) Transfer line supply Dewar Jumper 1/2T-VJ 1/. 22 hrs 9/1/11 9/6/11 [|
629 11.10.3.4 Return Flow Control Valve with VVJ Section, 1/2"-SCH 100 hrs 2/4/11 9/7/11
630 11.10.3.4.1 Design 50 hrs 2/4/11 4/1/11
631 11.10.3.4.2 Procurement Vendor Fabricate (2) 0 hrs 4/4/11  8/31/11 [
632 11.10.3.4.3 Return Flow Control Valve with VJ Section, 1/2"-S 50 hrs 9/1/11 9/7/11 [|
633 11.10.3.5 Return Transfer Line Jumpers from SC Solenoids, 1/: 120 hrs 2/4/11 9/7/11
634 11.10.3.5.1 Design 70 hrs 2/4/11 4/1/11
635 11.10.3.5.2 Procurement Vendor Fabricate 0 hrs 4/4/11  8/31/11 [
636 11.10.3.5.3 Return Transfer Line Jumpers from SC Solenoids, 50 hrs 9/1/11 9/7/11 [I
637 11.10.3.6 Return Heating System: Electric Heater + Valves + W 160 hrs 2/4/11 9/7/11
638 11.10.3.6.1 Design 70 hrs 2/4/11 4/1/11
639 11.10.3.6.2 Procurement Vendor Electric heater (2) 0 hrs 4/4/11  8/31/11 \ b
640 11.10.3.6.3 Return Heating System: Electric Heater + Valves - 50 hrs 9/1/11 9/7/11 ﬂ
641 11.10.3.6.4 Return Heating System: Electric Heater + Valves - 40 hrs 9/1/11 9/7/11 [I
642 11.10.3.6.5 Mass flow meter (2) for return flow from each line O hrs 4/4/11 8/31/11 LA
643 11.10.3.7 POWER LEADS FLOW CONTROL SYSTEM 470 hrs 2/4/11 9/6/11
644 11.10.3.7.1 POWER LEADS FLOW CONTROL SYSTEM Con 0 hrs 9/6/11 9/6/11 o/p
645 11.10.3.7.2 Mass Flow Controllers, Reliefs, etc, Isolation Ball 240 hrs 2/4/11  8/31/11
646 11.10.3.7.2.] Design 50 hrs 2/4/11 3/4/11
647 11.10.3.7.2.2 Procurement 0 hrs 3/7/11 5/6/11
648 11.10.3.7.2.: Fabricate 190 hrs 5/9/11  8/31/11 |
649 11.10.3.7.2.¢ Mass Flow Controllers, Reliefs, etc, Isolation B Ohrs 8/31/11  8/31/11 @ i1
650 11.10.3.7.3 Quench Interlock Feed Back to Isolation Valve for 30 hrs 2/4/11 6/27/11
651 11.10.3.7.3.] Design 10 hrs 2/4/11 3/4/11
652 11.10.3.7.3.C Fabricate 20 hrs 37111 6/27/11
653 11.10.3.7.3.2 Quench Interlock Feed Back to Isolation Valve Ohrs 6/27/11  6/27/11 @-bie7
654 11.10.3.7.4 Tubing for Power Lead Flow Control System 200 hrs 2/4/11 9/6/11
65 11.10.3.7.4.] Design 100 hrs 2/4/11 3/4/11
656 11.10.3.7.4.2 Procurement 1/2" Copper Tubes (3) 0 hrs 3/7/11  8/31/11
657 11.10.3.7.4.% Tubing for Power Lead Flow Control System 100 hrs 9/1/11 9/6/11
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WBS

Task Name

Work

Start

Finish

2009

2010

2011

2012

2013

2014

2015

Q1/02[0Q3[04

Q1/02/0Q3[04

658

659

660

661

662

663

664

665

666

667

668

669

670

671

672

673

674

675

676

677

678

679

680

681

682

683

684

685
686

687

688

689

690

691

692

693

694

695

696

697

698

699

700

701

702

703

704

1.10.3.8
1.10.3.8.1
1.10.3.8.1.1
1.10.3.8.1.
1.10.3.8.2
1.10.3.8.2.1
1.10.3.8.2.2
1.10.3.8.3
1.10.3.8.3.]
1.10.3.8.3.2
1.10.3.8.3.2
1.10.3.8.3.¢
1.10.3.8.4
1.10.3.8.4.1
1.10.3.8.4.2
1.10.3.8.4.c
1.10.3.8.4.¢
1.10.3.8.5
1.10.3.8.5.1
1.10.3.8.5.2
1.10.3.8.5.2
1.10.3.8.5.
1.10.4
1.104.1
1.10.4.2
1.10.4.3
1.104.3.1
1.10.4.3.2
1.10.4.3.3
1.10.4.3.4
1.10.4.4
1.10.4.5
1.104.5.1
1.10.4.5.2
1.10.4.5.3
1.10.4.5.4
1.10.4.5.5
1.10.4.6
1.10.4.7
1.10.4.8
1.10.4.9
1.10.4.9.1
1.10.4.9.2
1.10.4.9.3
1.10.4.9.4
1.10.4.10
1.11

Install Hardware In/On SC Solenoid Cryostats
TT DIODES for Solenoid Cryostat
Procurement Vendor Catalog (TT (temperature
TT DIODES for Solenoid Cryostat
SC Level Probe
Procurement Vendor Catalog (SC Probes & Cc
SC Level Probe
50 psig Reliefs & 3-Way Valve
Design
Procurement Vendor Catalog (50 psig Reliefs ¢
Assemble on Cryostat (Inside or Out:
50 psig Reliefs & 3-Way Valve Completed
Pressure Transmitters and Local Readout
Design
Procurement Vendor Catalog (See Note)
Assemble on Cryostat (Inside or Out:
Pressure Transmitters and Local Readout Con
Heaters for Current Leads Ceramic Feed thru Flar
Design
Procurement Vendor Catalog (TT Temperature
Assemble on Cryostat (Inside or Out:
Heaters for Current Leads Ceramic Feed thru |
Phase 3: TUNNEL INSTALL AND TEST JULY 2012 TO
First Solenoid Completed and Available for Installatio
Second Solenoid Completed and Available for Install:
Tubing for Power Lead Flow Control System
Design
Procurement Raw Material (Reliefs & Isolation Val
Assemble and Install
Tubing for Power Lead Flow Control System Com
Re-Install: Mass Flow Controllers System - Reuse fro
Supply Transfer Line Jumpers to SC Solenoids, 1/2T-
Design
Procurement Vendor Fabricate (see note)
Supply Transfer Line Jumpers to SC Solenoids, 1/
Supply Transfer Line Jumpers to SC Solenoids, 1/
Supply Transfer Line Jumpers to SC Solenoids, 1/
Re-Install: Return Flow Control valve with VJ section,
Re-Install: Return Transfer line jumpers from SC sole
Re-Install: Return Heating system: Ambient vaporizer
Piping to connect Return Heating system to WR heac
Design
Procurement Raw Material
Fabricate and Install
Piping to connect Return Heating system to WR h
Re-Install Rack work, PLC, cable runs, Connect of all
Conventional Facilities

460 hrs
20 hrs
O hrs
20 hrs
20 hrs
O hrs
20 hrs
160 hrs
20 hrs
O hrs
140 hrs
0 hrs
140 hrs
20 hrs
O hrs
120 hrs
0 hrs
120 hrs
20 hrs
0 hrs
100 hrs
O hrs
1,502 hrs
0 hrs

0 hrs
200 hrs
100 hrs
0 hrs
100 hrs
O hrs
80 hrs
322 hrs
160 hrs
O hrs
120 hrs
42 hrs
0 hrs
20 hrs
20 hrs
120 hrs
500 hrs
130 hrs
O hrs
370 hrs
0 hrs
240 hrs
740 hrs

2/4/11
3/7/11
3/7/11
4/28/11
3/7/11
3/7/11
4/28/11
2/4/11
2/4/11
3/7/11
5/30/11
9/22/11
2/4/11
2/4/11
3/7/11
5/30/11
9/22/11
2/4/11
2/4/11
3/7/11
5/30/11
9/22/11
2/4/11
10/25/11
2/14/12
6/30/11
6/30/11
8/1/11
8/29/11
9/26/11
6/21/12
2/4/11
2/4/11
8/1/11
10/11/11
10/11/11
5/31/12
6/21/12
6/21/12
6/21/12
1/6/12
1/6/12
2/6/12
3/6/12
9/4/12
6/21/12
6/25/09

9/22/11
5/2/11
4/27/11
5/2/11
5/2/11
4/27/11
5/2/11
9/22/11
3/4/11
5/27/11
9/22/11
9/22/11
9/22/11
3/4/11
5/27/11
9/22/11
9/22/11
9/22/11
3/4/11
5/27/11
9/22/11
9/22/11
9/28/12
10/25/11
2/14/12
9/26/11
7/29/11
8/26/11
9/26/11
9/26/11
7/31/12
5/31/12
7/29/11
10/10/11
5/31/12
5/31/12
5/31/12
9/28/12
9/28/12
9/28/12
9/4/12
2/6/12
3/6/12
9/4/12
9/4/12
9/28/12
11/30/11

Q1]02[Q3[04

Q1020304

Q1020304

Q1/02[0Q3[04

%1\%2|%3\Q4

22

22

22

10/25

5/31

Q 9/4
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ID WBS Task Name Work Start Finish 2009 2010 2011 2012 2013 2014 2015
Q1]02/03[04/01[/02[03/04/01/02]03/04/01102/03]/0Q4/01/02[03[/Q4/01[02[03[04]01[02/03[04

705 11.11.1 Conventional Facilities Funding Milestone 0 hrs 6/25/09 6/25/09 @05

706 11.11.2 Cooling 320 hrs  12/30/10 11/30/11 )

07 11.11.2.1 Design 40 hrs  12/30/10  3/31/11 Engineer RFOPS[8%)]

708 11.11.2.2 Procurement Std. Off the Shelf Piping and Hardware 0 hrs 4/1/11  6/30/11 Low Value Purchase AIP #2[3,375.49 $]

709 11.11.2.3 Procurement Std. Off the Shelf Piping and Hardware 0 hrs 4/1/11  6/30/11

710 11.11.2.4 Install Piping 160 hrs 7/1/11  9/30/11 Byilding Trafles (Standard) RHOPS[32%]

111.11.2.5 Hook-up and testing 80 hrs  10/3/11 10/31/11 Jechnician RHOPS[48%]

2 11.11.2.6 Documentation 40 hrs  11/1/11 11/30/11 Designer|RHOPS[26%]

13 11.11.3 Space & HVAC 200 hrs  12/30/10 9/30/11

1411.11.3.1 Install Power Supplies in Trailer B1010 200 hrs  12/30/10  9/30/11

715 1111311 Power Supply Stack Support 80 hrs 12/30/10 8/1/11

716 11.11.3.1.1.1 Design 80 hrs  12/30/10 3/31/11 Designer RHOPS[8%] Engineer RHOPS[8%]

A7 11.11.3.1.1.2 Procurement Power Supply Stack Support 0 hrs 3/1/11 8/1/11 j Low Yalue Purchase AIP #2[20,000 $]

718 11.11.3.1.2 B1010 Air Conditioning Addition 120 hrs 4/1/11  9/30/11

719 11.11.3.1.2.] Design 120 hrs 4/1/11  6/30/11 Engineer RHOPS[23%)]

7200 11.11.3.1.2.2 Procurement B1010 Air Conditioning Addition 0 hrs 6/1/11  9/30/11

721 11.11.3.1.2.8 Procurement B1010 Air Conditioning Addition 0 hrs 6/1/11  9/30/11 Low Value Purchase AIP #2[8,931.61 $]

22 11.11.4 Electric Power 220 hrs ~ 6/25/09  7/29/11

723 11.11.4.1 Power Distribution 1200A Power Panels 120 hrs  6/25/09  7/29/11

7241111411 Design 120 hrs 6/25/09 3/31/10 Ye}Engineen RHOPS[3y]

725 11.11.4.1.2 Cable Trays ?? (When) 0 hrs 7/1/11  7/29/11

726 11.11.4.1.3 Procurement Ohrs  3/31/10 10/29/10

27 11.11.4.1.3.] Contractor Selection, P.O. Award & Constructic Ohrs  8/23/10 10/29/10 Mid Value Purchase ARRA AIR[40,000 $]

728 11.11.4.1.3.C 500 kcmil Cable 0 hrs 3/31/10 7/23/10 alue Purchase AIP #2[19,394 §]

729 11.11.4.1.3.C 500 kcmil Cable 0 hrs 3/31/10 7/23/10 ES

730 11.11.4.1.3.¢ Power Panels Ohrs  6/11/10  7/16/10 yalue Purchase AIP 112[23,000 3]

731 11.11.4.2 Inspection 100 hrs 10/29/10 11/5/10 TTechnician RHOPS|Engineer RHOPS,Administrative RHOPS[50%]

732 11,12 Installation (Under Construction) 6,118.8 hrs  6/25/09  10/5/12 e 4

733 11.12.1 Installation Funding Milestone 0 hrs 6/25/09 6/25/09 @ 625

734 11.12.2 ARRA AIP #1 Funding 0 hrs 6/25/09 4/15/11 —» |

735 11.12.3 AIP #2 Funding 0 hrs 1/5/11  10/5/12 | |

736 11.12.4 RHOPS Labor Place Holder 6,118.8 hrs 6/18/12 10/5/12 N

737 11.12.5 Vacuum Ohrs 6/18/12  7/10/12

738 111251 Remove Existing Vacuum System Ohrs  6/18/12  6/29/12 %

739 11.12.5.2 Vacate, Clean and Prep Area 0 hrs 7/2/112  7/10/12

740 11.12.6 Pre-component Installation Ohrs  7/11/12  8/13/12 &

74l 11.12.6.1 Pre-survey Stands Ohrs  7/11/12  7/17/12 Ib,

742 11.12.6.2 Install Bolt Anchors Ohrs  7/18/12  7/24/12

743 11.12.6.3 Install Main Solenoids stands Ohrs  7/25/12  7/26/12

744 11.12.6.4 Install Gun/Collector stands Ohrs  7/25/12  7/26/12

745 11.12.6.5 Install Pump stands Ohrs  7/25/12  7/26/12

746 11.12.6.6 Bolt Down Pump Stands Ohrs  7/27/12 8/2/12

741 11.12.6.7 Bolt down Main Solenoids stands Ohrs  7/27/12 8/2/12

748 11.12.6.8 Bolt down Gun/Collector stands Ohrs  7/27/12 8/2/12

749 11.12.6.9 Survey 0 hrs 8/3/12 8/9/12 [b,

750 11.12.6.10 Grout Stands Ohrs  8/10/12  8/13/12 |

5111.12.7 Install (See note) Ohrs 6/25/09  7/31/09 L,
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WBS

Task Name

Work

Start

Finish

2009

2010

2011

2012

2013

2014

2015

Q1/02/0Q3[04

Q1020304

Q1/02/0Q3[04

Q1

2103[04

Q1020304

Q1020304

Q1/02[0Q3[04

752

753

754

755

756

757

758

759

760

761

762

763

764

765

766

767

768

769

770

771

772

773

774

775

776

77

778

779
780

781

782

783

784

785

786

787

788

789

790

791

792

793

794

795

796

797

798

1.12.7.1
1.12.7.1.1
1.12.7.1.1.1
1.12.7.1.1.%
1.12.7.1.2
1.12.7.1.2.1
1.12.7.1.2.%
1.12.7.1.2.2
1.12.7.1.3
1.12.7.1.3.1
1.12.7.1.3.2
1.12.7.1.3.c
1.12.7.1.3.c
1.12.7.1.3.2
1.12.7.1.3.2
1.12.7.2
1.12.7.2.1
1.12.7.2.1.1
1.12.7.2.1.%
1.12.7.2.1.c
1.12.7.2.1.¢
1.12.7.2.2
1.12.7.2.2.1
1.12.7.2.2.%
1.12.7.2.2.2
1.12.7.2.2.¢
1.12.7.2.3
1.12.7.2.3.]
1.12.7.2.3.%
1.12.7.2.4
1.12.7.2.4.1
1.12.7.2.4.%
1.12.7.2.5
1.12.7.2.5.]
1.12.7.2.5.%
1.12.7.2.5.2
1.12.7.2.5.¢
1.12.7.2.5.¢
1.12.7.2.6
1.12.7.2.6.]
1.12.7.2.6.2
1.12.7.2.6.2
1.12.7.2.6.¢
1.12.7.3
1.12.7.4
1.12.7.5
1.12.7.6

Install Main Solenoids
Install Yellow Main Solenoid
Rig Magnet
Survey Magnet
Install Main Solenoid Chamber
Install Chambrer in warm bore and Weld Flang
Install Supports
Survey Chamber
Install Blue Main Solenoid
Rig Magnet
Survey Magnet
Install Main Solenoid Chamber
Install Chambrer in warm bore and Weld Fl:
Install Supports
Survey Chamber
Install Warm Solenoids
Install Yellow Gunside Bending Solenoid
Install GBS
install Y-pipe with RHIC Spool
Install Supports
Install Gun leg Bellows
Instal Yellow CBS
Install CBS
install Y-pipe with RHIC Spool
Install Supports
Install Collector leg Bellows
Install Yellow Gun Side 2
Install Yellow GS2
Install Metal Valve with Supports
Install Yellow Collector Side 2
Install Yellow CS2
Install Metal Valve with Supports
Install YellowGS1
Install GS1
Install Gun Chamber
Install Gun Feedthru Chamber
Install Gun
Wire Gun
Install CS1
Install CS1
Install Collector U/S Chamber
Install Instrumentation
Wire Instrumentation
Install Collector
Survey Elens Yellow System
Install Vacuum Components
Install Vacuum Instrumentation

0 hrs
O hrs
O hrs
0 hrs
0 hrs
O hrs
O hrs
0 hrs
0 hrs
O hrs
O hrs
0 hrs
0 hrs
O hrs
O hrs
0 hrs
0 hrs
O hrs
O hrs
0 hrs
0 hrs
O hrs
O hrs
0 hrs
0 hrs
O hrs
O hrs
0 hrs
0 hrs
O hrs
O hrs
0 hrs
0 hrs
O hrs
O hrs
0 hrs
0 hrs
O hrs
O hrs
0 hrs
0 hrs
O hrs
O hrs
0 hrs
0 hrs
O hrs
O hrs

6/25/09
6/25/09
6/25/09
6/29/09
6/25/09
6/25/09
6/26/09
6/25/09
6/26/09
6/29/09
6/29/09
6/26/09
6/26/09
6/26/09
6/26/09
6/25/09
6/25/09
6/25/09
6/25/09
6/25/09
6/25/09
6/25/09
6/25/09
6/25/09
6/25/09
6/25/09
6/25/09
6/25/09
6/25/09
6/25/09
6/25/09
6/25/09
6/25/09
6/25/09
6/25/09
6/25/09
6/25/09
6/25/09
6/25/09
6/25/09
6/25/09
6/25/09
6/25/09
6/30/09
6/25/09
6/25/09

7/6/09

6/29/09
6/29/09
6/25/09
6/29/09
6/26/09
6/25/09
6/26/09
6/25/09
6/29/09
6/29/09
6/29/09
6/26/09
6/26/09
6/26/09
6/26/09
6/25/09
6/25/09
6/25/09
6/25/09
6/25/09
6/25/09
6/25/09
6/25/09
6/25/09
6/25/09
6/25/09
6/25/09
6/25/09
6/25/09
6/25/09
6/25/09
6/25/09
6/25/09
6/25/09
6/25/09
6/25/09
6/25/09
6/25/09
6/25/09
6/25/09
6/25/09
6/25/09
6/25/09
6/30/09
6/25/09

7/1/09
7/17/09
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ID WBS Task Name Work Start Finish 2009 2010 2011 2012 2013 2014 2015
Q1/02/Q3[04[01/02[03/04/01[02/03/04/01102/03/0Q4/01/02[03[/Q4/01[/02[03[04]01[02/03[04

799 11.12.7.7 Install Instrumentation 0 hrs 7/20/09 7/31/09 I

800 11.12.7.8 Survey Magnets Ohrs  6/25/09 7/1/09 [|

801 11.13 Susbystem Test and Commissioning Ohrs 11/15/11  12/1/12 s m—

802 11.13.1 Electron Beam characterization/ bench testing/assembly Ohrs 11/15/11 7/9/12

803 11.13.2 Commission eLens system 0 hrs 12/1/12 12/1/12 & 121

804 11,14 ARRA Milestones (for info only) Ohrs  6/25/09  6/30/12 P —_——

805 11.14.1 Funding received Ohrs  6/25/09  6/25/09 @ 625

806 11.14.2 Solenoids including power supplies ready to order Ohrs  8/31/09  8/31/09 @ 831

807 11.14.3 Gun and collector ready to order 0 hrs 2/28/10 2/28/10 @ 228

808 11.14.4 Beam transport system ready to order Ohrs  3/31/10  3/31/10 & 331

809 11.14.5 Diagnostics ready to order Ohrs 5/31/10 5/31/10 @ 531

810 11.14.6 Control system specified Ohrs 6/30/11  6/30/11 @ 6/30

811 11.14.7 Begin Installation of Utilities 0 hrs 9/30/11 9/30/11 @ 90

812 11.14.8 Solenoid Vertical Test (SMD) Ohrs  3/30/12  3/30/12 @ 330

813 11.14.9 ARRA AIP Project Complete, ready for Installation Ohrs 6/30/12  6/30/12 @ 6/30

814 11.15 AIP Milestones 0 hrs 6/25/09 3/30/13 P ————_—_—_—_—_—

815 11.15.1 Design Review of Solenoid Ohrs 10/31/10 10/31/10 ¢ 031

816 11,15.2 Gun & Collector Mfg Complete Ohrs 12/31/11 12/31/11 @ 123

817 11.15.3 Block Corrector Coils Complete (SMD) Ohrs 6/25/09  9/30/11 @ 625

818 11.15.4 Yoke Assy Complete (SMD) Ohrs  3/30/12  3/30/12 @ 330

819 11.15.5 Solenoid Vertical Test (SMD) Ohrs 6/30/12  6/30/12 @ 6/30

820 11.15.6 Magnetic Assy Complete (SMD) Ohrs  9/30/12  9/30/12 @ 930

821 11.15.7 Begin Tunnel Installation Ohrs  9/30/12  9/30/12 @ 9130

822 11.15.8 Tunnel Installation Complete Ohrs 12/31/12 12/31/12 & 1231

823 11.15.9 Project Complete Ohrs  3/30/23  3/30/13 @ 3030

824 11.16 Gating ltems Ohrs  6/21/10 11/30/12 P ———_—_—_—_—

825 11.16.1 RHIC shutdown 2010 Ohrs  6/21/10 8/31/10 [

826 11.16.2 RHIC shutdown 2011 0 hrs 6/20/11 8/31/11 [

827 11.16.3 RHIC shutdown 2012 0 hrs 6/18/12 11/30/12 _{TTIIIIIIm
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