
 U.S. ATLAS M&&O Estimate 
 Cost Book AY$ 
 Funding  All Funding Type: All 
 Institutions: All 

U.S. ATLAS M&O Estimate Cost  2/9/2007 10:29:41 AM 
WBS Number: 3.1 Description: U.S. ATLAS M&O Estimate 

 Institution : Contact 
U.S. ATLAS Maintenance and Operations (M&O) includes detector specific costs allocated to subsystems and  
Common Fund cost  related to overall experimental operations.    

 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 26104 0 0 26104 17914 1709 1962 4519 10502.1 0.0 

 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
C
 40.372 40.372 16.945 17.386 17.837 18.301 151.213 

omputer Professional  B/I 440 440 180 180 180 180 1600 

E
 0 156.9 145.282 12.632 12.96 39.892 367.666 

lectrical Engineer  B/I 0 2660 2360 200 200 600 6020 

F
 55.44 78.12 56.408 40.875 41.935 68.159 340.937 

aculty  B/I 440 620 1940 1060 1060 1240 6360 

G
 82.247 176.77 248.452 158.585 162.698 216.078 1044.830 

rad Student  B/I 3520 6610 7920 5280 5280 7040 35650 

P
 499.722 788.033 586.143 339.612 348.42 448.405 3010.335 

ost Doc  B/I 8720 13040 9420 5020 5020 6780 48000 

S
 1051.314 623.582 288.451 295.957 303.633 557.265 3120.202 

r Research Scientist  B/I 7920 4680 2120 2120 2120 3880 22840 

T
 0 5.145 0 0 0 0 5.145 

echnician  B/I 0 147 0 0 0 0 147 

T
 0 89.716 184.097 94.444 96.893 99.414 564.564 

erm Scientist  B/I 0 880 1760 880 880 880 5280 

B
 1729.095 1958.638 1525.778 959.491 984.376 1447.514 8604.892 

/I Total 21040 29077 25700 14740 14740 20600 125897 

C
 0 54.056 68.74 25.227 7.764 3.319 159.106 

omputer Professional  MR 0 466 800 400 120 50 1836 

E
 0 16.758 43.18 49.575 27.401 5.292 142.206 

lectrical Engineer  MR 0 294 470 570 284 30 1648 

M
 0 0 56.976 116.918 119.95 0 293.844 

echanical Engineer  MR 0 0 440 880 880 0 2200 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:29:42 AM 
T
 0 0 223.476 155.233 248.647 71.689 699.045 

echnician  MR 0 0 2390 1642 2522 762 7316 

M
 0 70.814 392.372 346.953 403.762 80.3 1294.201 

R Total 0 760 4100 3492 3806 842 13000 

C
 63.805 100.051 117.223 73.843 36.935 30.859 422.716 

omputer Professional  R 1065 1670 1570 1007 407 301 6020 

E
 137.887 166.458 337.512 435.485 232.617 180.798 1490.757 

lectrical Engineer  R 1405 1888 2327 3257 1633 1527 12037 

M
 146.656 406.414 293.321 48.499 19.79 143.376 1058.056 

echanical Engineer  R 1162 3520 2640 440 175 1055 8992 

T
 267.303 570.617 160.233 75.484 164.255 443.67 1681.562 

echnician  R 4441 7360 2273 1373 2225 4865 22537 

R
 615.651 1243.54 908.289 633.311 453.597 798.703 4653.091 

 Total 8073 14438 8810 6077 4440 7748 49586 

T
 2344.746 3272.992 2826.439 1939.755 1841.735 2326.517 14552.184 

otal 29113 44275 38610 24309 22986 29190 188483 

 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

Other  B/I 5.0 5.0 5.1 2.6 2.7 5.5 32.763 
Travel  B/I 115.0 99.0 60.5 50.5 51.8 65.4 512.003 

B/I Total 120.0 104.0 65.7 53.2 54.5 70.9 544.766 

Other  MR 0.0 0.0 266.8 286.3 100.4 195.0 891.890 
Travel  MR 0.0 14.0 88.7 36.3 30.8 56.0 241.877 

MR Total 0.0 14.0 355.5 322.7 131.2 251.0 1133.767 

Other  R 217.2 621.3 526.3 851.6 1071.4 715.8 4087.565 
Travel  R 58.1 238.6 149.8 96.3 35.1 60.4 714.908 

R Total 275.2 859.9 676.1 948.0 1106.5 776.2 4802.473 

Total 395.2 977.9 1097.3 1323.8 1292.2 1098.1 6481.006 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:29:42 AM 
WBS Number: 3.1 Description: Silicon 

 Institution : Contact 
Pre-operations, operations and maintenance of the silicon subsystem (pixels, SCT and RODs). 

 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 26104 0 0 26104 17914 1709 1962 4519 10502.1 0.0 

 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
C
 40.372 40.372 16.945 17.386 17.837 18.301 151.213 

omputer Professional  B/I 440 440 180 180 180 180 1600 

E
 0 156.9 145.282 12.632 12.96 39.892 367.666 

lectrical Engineer  B/I 0 2660 2360 200 200 600 6020 

F
 55.44 78.12 56.408 40.875 41.935 68.159 340.937 

aculty  B/I 440 620 1940 1060 1060 1240 6360 

G
 82.247 176.77 248.452 158.585 162.698 216.078 1044.830 

rad Student  B/I 3520 6610 7920 5280 5280 7040 35650 

P
 499.722 788.033 586.143 339.612 348.42 448.405 3010.335 

ost Doc  B/I 8720 13040 9420 5020 5020 6780 48000 

S
 1051.314 623.582 288.451 295.957 303.633 557.265 3120.202 

r Research Scientist  B/I 7920 4680 2120 2120 2120 3880 22840 

T
 0 5.145 0 0 0 0 5.145 

echnician  B/I 0 147 0 0 0 0 147 

T
 0 89.716 184.097 94.444 96.893 99.414 564.564 

erm Scientist  B/I 0 880 1760 880 880 880 5280 

B
 1729.095 1958.638 1525.778 959.491 984.376 1447.514 8604.892 

/I Total 21040 29077 25700 14740 14740 20600 125897 

C
 0 54.056 68.74 25.227 7.764 3.319 159.106 

omputer Professional  MR 0 466 800 400 120 50 1836 

E
 0 16.758 43.18 49.575 27.401 5.292 142.206 

lectrical Engineer  MR 0 294 470 570 284 30 1648 

M
 0 0 56.976 116.918 119.95 0 293.844 

echanical Engineer  MR 0 0 440 880 880 0 2200 

T
 0 0 223.476 155.233 248.647 71.689 699.045 

echnician  MR 0 0 2390 1642 2522 762 7316 

M
 0 70.814 392.372 346.953 403.762 80.3 1294.201 

R Total 0 760 4100 3492 3806 842 13000 

C
 63.805 100.051 117.223 73.843 36.935 30.859 422.716 

omputer Professional  R 1065 1670 1570 1007 407 301 6020 

E
 137.887 166.458 337.512 435.485 232.617 180.798 1490.757 

lectrical Engineer  R 1405 1888 2327 3257 1633 1527 12037 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:29:42 AM 
M
 146.656 406.414 293.321 48.499 19.79 143.376 1058.056 

echanical Engineer  R 1162 3520 2640 440 175 1055 8992 

T
 267.303 570.617 160.233 75.484 164.255 443.67 1681.562 

echnician  R 4441 7360 2273 1373 2225 4865 22537 

R
 615.651 1243.54 908.289 633.311 453.597 798.703 4653.091 

 Total 8073 14438 8810 6077 4440 7748 49586 

T
 2344.746 3272.992 2826.439 1939.755 1841.735 2326.517 14552.184 

otal 29113 44275 38610 24309 22986 29190 188483 

 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

Other  B/I 5.0 5.0 5.1 2.6 2.7 5.5 32.763 
Travel  B/I 115.0 99.0 60.5 50.5 51.8 65.4 512.003 

B/I Total 120.0 104.0 65.7 53.2 54.5 70.9 544.766 

Other  MR 0.0 0.0 266.8 286.3 100.4 195.0 891.890 
Travel  MR 0.0 14.0 88.7 36.3 30.8 56.0 241.877 

MR Total 0.0 14.0 355.5 322.7 131.2 251.0 1133.767 

Other  R 217.2 621.3 526.3 851.6 1071.4 715.8 4087.565 
Travel  R 58.1 238.6 149.8 96.3 35.1 60.4 714.908 

R Total 275.2 859.9 676.1 948.0 1106.5 776.2 4802.473 

Total 395.2 977.9 1097.3 1323.8 1292.2 1098.1 6481.006 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:29:43 AM 
WBS Number: 3.1.1 Description: Pixels 

 Institution : Contact 
Pre-operations, operations and maintenance for the pixel subsystem. 

 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 16094 0 0 16094 11998 1265 1511 1321 7060.5 0.0 

 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
E
 0 156.9 145.282 12.632 12.96 39.892 367.666 

lectrical Engineer  B/I 0 2660 2360 200 200 600 6020 

F
 0 0 33.138 17 17.441 17.895 85.474 

aculty  B/I 0 0 1760 880 880 880 4400 

G
 30.503 91.51 187.779 96.333 98.831 101.403 606.359 

rad Student  B/I 880 2640 5280 2640 2640 2640 16720 

P
 251.205 502.41 386.604 264.443 271.301 278.36 1954.323 

ost Doc  B/I 3520 7040 5280 3520 3520 3520 26400 

S
 349.892 233.262 239.326 245.554 251.923 258.477 1578.434 

r Research Scientist  B/I 2640 1760 1760 1760 1760 1760 11440 

T
 0 5.145 0 0 0 0 5.145 

echnician  B/I 0 147 0 0 0 0 147 

T
 0 89.716 184.097 94.444 96.893 99.414 564.564 

erm Scientist  B/I 0 880 1760 880 880 880 5280 

B
 631.6 1078.943 1176.226 730.406 749.349 795.441 5161.965 

/I Total 7040 15127 18200 9880 9880 10280 70407 

C
 0 54.056 40.465 0 0 0 94.521 

omputer Professional  MR 0 466 340 0 0 0 806 

E
 0 16.758 20.315 27.791 12.96 0 77.824 

lectrical Engineer  MR 0 294 330 440 200 0 1264 

M
 0 0 56.976 116.918 119.95 0 293.844 

echanical Engineer  MR 0 0 440 880 880 0 2200 

T
 0 0 216.445 148.019 241.246 64.095 669.805 

echnician  MR 0 0 2243 1495 2375 615 6728 

M
 0 70.814 334.201 292.728 374.156 64.095 1135.994 

R Total 0 760 3353 2815 3455 615 10998 

C
 0 0 42.846 21.37 21.924 22.494 108.634 

omputer Professional  R 0 0 360 175 175 175 885 

E
 11.4 40.985 237.21 347.654 156.951 102.457 896.657 

lectrical Engineer  R 200 748 1400 2420 880 770 6418 

M
 146.656 406.414 293.321 48.499 19.79 143.376 1058.056 

echanical Engineer  R 1162 3520 2640 440 175 1055 8992 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:29:43 AM 
T
 137.508 440.822 84.918 0 89.388 366.855 1119.491 

echnician  R 1921 4840 880 0 880 3520 12041 

R
 295.564 888.221 658.295 417.523 288.053 635.182 3182.838 

 Total 3283 9108 5280 3035 2110 5520 28336 

T
 927.164 2037.978 2168.722 1440.657 1411.558 1494.718 9480.797 

otal 10323 24995 26833 15730 15445 16415 109741 

 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

Travel  B/I 85.0 70.0 30.8 31.6 32.4 33.2 314.134 

B/I Total 85.0 70.0 30.8 31.6 32.4 33.2 314.134 

Other  MR 0.0 0.0 266.8 286.3 100.4 195.0 891.890 
Travel  MR 0.0 14.0 86.2 33.7 28.1 53.2 228.437 

MR Total 0.0 14.0 352.9 320.0 128.5 248.2 1120.327 

Other  R 30.4 94.0 10.3 163.2 389.9 119.7 872.142 
Travel  R 27.3 208.0 124.7 70.5 15.1 39.9 524.704 

R Total 57.7 302.0 134.9 233.7 405.0 159.6 1396.846 

Total 142.7 386.0 518.6 585.3 565.9 441.0 2831.307 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:29:43 AM 
WBS Number: 3.1.1.1 Description: Pre-operations 

 Institution : Contact 
Pre-operations 

 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 3099 0 0 3099 2417 236 306 139 1507.2 0.0 

 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
E
 0 156.9 0 0 0 0 156.900 

lectrical Engineer  B/I 0 2660 0 0 0 0 2660 

G
 30.503 91.51 0 0 0 0 122.013 

rad Student  B/I 880 2640 0 0 0 0 3520 

P
 251.205 502.41 0 0 0 0 753.615 

ost Doc  B/I 3520 7040 0 0 0 0 10560 

S
 349.892 233.262 0 0 0 0 583.154 

r Research Scientist  B/I 2640 1760 0 0 0 0 4400 

T
 0 5.145 0 0 0 0 5.145 

echnician  B/I 0 147 0 0 0 0 147 

T
 0 89.716 0 0 0 0 89.716 

erm Scientist  B/I 0 880 0 0 0 0 880 

B
 631.6 1078.943 0 0 0 0 1710.543 

/I Total 7040 15127 0 0 0 0 22167 

C
 0 54.056 0 0 0 0 54.056 

omputer Professional  MR 0 466 0 0 0 0 466 

E
 0 16.758 0 0 0 0 16.758 

lectrical Engineer  MR 0 294 0 0 0 0 294 

M
 0 70.814 0 0 0 0 70.814 

R Total 0 760 0 0 0 0 760 

E
 11.4 40.985 0 0 0 0 52.385 

lectrical Engineer  R 200 748 0 0 0 0 948 

M
 146.656 406.414 0 0 0 0 553.070 

echanical Engineer  R 1162 3520 0 0 0 0 4682 

T
 73.376 192.523 0 0 0 0 265.899 

echnician  R 1101 2200 0 0 0 0 3301 

R
 231.432 639.922 0 0 0 0 871.354 

 Total 2463 6468 0 0 0 0 8931 

T
 863.032 1789.679 0 0 0 0 2652.711 

otal 9503 22355 0 0 0 0 31858 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:29:44 AM 
 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Travel  B/I 45.0 30.0 0.0 0.0 0.0 0.0 83.250 

B/I Total 45.0 30.0 0.0 0.0 0.0 0.0 83.250 

Travel  MR 0.0 14.0 0.0 0.0 0.0 0.0 16.080 

MR Total 0.0 14.0 0.0 0.0 0.0 0.0 16.080 

Other  R 8.0 89.3 0.0 0.0 0.0 0.0 109.179 
Travel  R 27.3 188.0 0.0 0.0 0.0 0.0 237.338 

R Total 35.3 277.3 0.0 0.0 0.0 0.0 346.517 

Total 80.3 321.3 0.0 0.0 0.0 0.0 445.847 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:29:44 AM 
WBS Number: 3.1.1.1.1 Description: SR Building Facilities 

 Institution : LBNL Contact 

Preparation of SR building for pixel-specific tasks. 
                                      Physicist estimateBasis of Estimate: 
                                      Details of Estimate:   
 
Funding for materials, equipment and related items for the SR building are covered under WBS 3.1.4 to be in  
common with the SCT (and TRT). 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 0 0 0 0 0 0 0 0 0.0 0.0 

 Risk Weight 
CONTINGENCY Cont % 
FACTORS: Technical C o s t Schedule Des i gn Technical C o s t Schedule 

 0 0 0 0 0 0 0 0 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:29:44 AM 
WBS Number: 3.1.1.1.2 Description: Mechanical support 

 Institution : LBNL Contact 

Design and other activity related to preoperations of pixel detector after the insertion/installation into the Inner  
Detector in mid-FY06.  LBNL is the lead institution for pixel mechanics and, therefore, has a major role in both  
installation (not included here) and the follow-up maintenance activities, including preoperations with the other  
tracker devices, which is scheduled prior to beam-on operation. Mechanical support will be needed to document the  
installation/insertion procedures, to organize and carefully store the associated tooling and to prepare for removal in  
case problems occur during the preoperations (or operations) period. 
                                      Physicist estimateBasis of Estimate: 
                                      Eric Anderssen, Neal Hartman and Tom Johnson at CERN. Salary costs, relocation, travel Details of 
Estimate:   
and minor procurements included. 
U.S. ATLAS % share of activity: 50.00% 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 992 0 0 992 609 166 108 110 439.8 0.0 

 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
M
 146.656 406.414 0 0 0 0 553.070 

echanical Engineer  R 1162 3520 0 0 0 0 4682 

T
 55.491 165.533 0 0 0 0 221.024 

echnician  R 590 1760 0 0 0 0 2350 

R
 202.147 571.947 0 0 0 0 774.094 

 Total 1752 5280 0 0 0 0 7032 

T
 202.147 571.947 0 0 0 0 774.094 

otal 1752 5280 0 0 0 0 7032 

 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

Other  R 8.0 83.5 0.0 0.0 0.0 0.0 102.480 
Travel  R 12.0 92.0 0.0 0.0 0.0 0.0 115.440 

R Total 20.0 175.5 0.0 0.0 0.0 0.0 217.920 

Total 20.0 175.5 0.0 0.0 0.0 0.0 217.920 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:29:45 AM 
WBS Number: 3.1.1.1.2.1 Description: Senior Level Engineer 

 Institution : LBNL Contact Not available 

Costs for Eric Anderssen 
                                      Level of EffortBasis of Estimate: 
                                      Salary, relocation and travel costs for Eric Anderssen. At CERN in FY07.Details of Estimate:   
U.S. ATLAS % share of activity: 50.00% 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 267 0 0 267 222 0 44 0 126.2 0.0 

 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
M
 0 222.129 0 0 0 0 222.129 

echanical Engineer  R 0 1760 0 0 0 0 1760 

R
 0 222.129 0 0 0 0 222.129 

 Total 0 1760 0 0 0 0 1760 

T
 0 222.129 0 0 0 0 222.129 

otal 0 1760 0 0 0 0 1760 

 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

Other  R 0.0 5.0 0.0 0.0 0.0 0.0 5.600 
Travel  R 0.0 35.0 0.0 0.0 0.0 0.0 38.850 

R Total 0.0 40.0 0.0 0.0 0.0 0.0 44.450 

Total 0.0 40.0 0.0 0.0 0.0 0.0 44.450 

 Risk Weight 
CONTINGENCY Cont % 
FACTORS: Technical C o s t Schedule Des i gn Technical C o s t Schedule 

 0 0 0 0 0 0 0 0 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:29:45 AM 
WBS Number: 3.1.1.1.2.2 Description: Junior Level Engineer 

 Institution : LBNL/UC-Berkeley Contact Not available 

Cost of Neal Hartman 
                                      Level of EffortBasis of Estimate: 
                                      Salary, relocation and travel for Neal Hartman at CERNDetails of Estimate:   
U.S. ATLAS % share of activity: 50.00% 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 225 0 0 225 184 0 41 0 104.7 0.0 

 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
M
 0 184.285 0 0 0 0 184.285 

echanical Engineer  R 0 1760 0 0 0 0 1760 

R
 0 184.285 0 0 0 0 184.285 

 Total 0 1760 0 0 0 0 1760 

T
 0 184.285 0 0 0 0 184.285 

otal 0 1760 0 0 0 0 1760 

 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

Other  R 0.0 5.0 0.0 0.0 0.0 0.0 5.600 
Travel  R 0.0 32.0 0.0 0.0 0.0 0.0 35.520 

R Total 0.0 37.0 0.0 0.0 0.0 0.0 41.120 

Total 0.0 37.0 0.0 0.0 0.0 0.0 41.120 

 Risk Weight 
CONTINGENCY Cont % 
FACTORS: Technical C o s t Schedule Des i gn Technical C o s t Schedule 

 0 0 0 0 0 0 0 0 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:29:46 AM 
WBS Number: 3.1.1.1.2.3 Description: Technician Support 

 Institution : LBNL Contact Not available 

Tom Johnson and technical support at LBNL 
                                      Tom Johnson at CERN. Salary, relocation, travel and misc expenses. Technicians at LBNLDetails of 
Estimate:   
$73.5k M&S for fabrication of parts related to completion of service quarter panels and related support structures at  
CERN.  Shipping of parts from LBNL is included. 
U.S. ATLAS % share of activity: 50.00% 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 276 0 0 276 0 166 0 110 94.1 0.0 

 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
T
 0 165.533 0 0 0 0 165.533 

echnician  R 0 1760 0 0 0 0 1760 

R
 0 165.533 0 0 0 0 165.533 

 Total 0 1760 0 0 0 0 1760 

T
 0 165.533 0 0 0 0 165.533 

otal 0 1760 0 0 0 0 1760 

 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

Other  R 0.0 73.5 0.0 0.0 0.0 0.0 82.320 
Travel  R 0.0 25.0 0.0 0.0 0.0 0.0 27.750 

R Total 0.0 98.5 0.0 0.0 0.0 0.0 110.070 

Total 0.0 98.5 0.0 0.0 0.0 0.0 110.070 

 Risk Weight 
CONTINGENCY Cont % 
FACTORS: Technical C o s t Schedule Des i gn Technical C o s t Schedule 

 0 0 0 0 0 0 0 0 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:29:46 AM 
WBS Number: 3.1.1.1.3 Description: Electrical support 

 Institution : LBNL Contact 

Support of electronics preoperations, test systems, pixel-specific work on RODs. LBNL has major responsibilities for  
the front end chip and RODs, with other U.S. institutions taking the lead on the flex hybrid (Oklahoma) and opto- 
hybrid (Ohio State Univ.). European institutions have the lead on the controller chip. 
                                      Physicist estimateBasis of Estimate: 
                                      Electrical tech costs for repairs or rework of services during final assembly and installation.Details of 
Estimate:   
 
Minor personnel costs for repair of test equipment that will be used in the final surface assembly. 
 
Equipment costs for testing during final assembly and installation and contributions to common pool for test  
equipment for pixels. 
U.S. ATLAS % share of activity: 25.00% 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 415 0 0 415 206 70 109 29 156.9 0.0 

 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
E
 0 156.9 0 0 0 0 156.900 

lectrical Engineer  B/I 0 2660 0 0 0 0 2660 

T
 0 5.145 0 0 0 0 5.145 

echnician  B/I 0 147 0 0 0 0 147 

B
 0 162.045 0 0 0 0 162.045 

/I Total 0 2807 0 0 0 0 2807 

E
 0 16.758 0 0 0 0 16.758 

lectrical Engineer  MR 0 294 0 0 0 0 294 

M
 0 16.758 0 0 0 0 16.758 

R Total 0 294 0 0 0 0 294 

E
 11.4 40.985 0 0 0 0 52.385 

lectrical Engineer  R 200 748 0 0 0 0 948 

T
 17.885 26.99 0 0 0 0 44.875 

echnician  R 511 440 0 0 0 0 951 

R
 29.285 67.975 0 0 0 0 97.260 

 Total 711 1188 0 0 0 0 1899 

T
 29.285 246.778 0 0 0 0 276.063 

otal 711 4289 0 0 0 0 5000 

 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

Travel  MR 0.0 8.0 0.0 0.0 0.0 0.0 10.080 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:29:47 AM 

MR Total 0.0 8.0 0.0 0.0 0.0 0.0 10.080 

Other  R 0.0 5.8 0.0 0.0 0.0 0.0 6.699 
Travel  R 15.3 96.0 0.0 0.0 0.0 0.0 121.898 

R Total 15.3 101.8 0.0 0.0 0.0 0.0 128.597 

Total 15.3 109.8 0.0 0.0 0.0 0.0 138.677 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:29:47 AM 
WBS Number: 3.1.1.1.3.1 Description: Electrical Support-LBNL 

 Institution : LBNL/UC-Berkeley Contact Not available 

Support of electronics preoperations, test systems, pixel-specific work on RODs. LBNL has major responsibilities for  
the front end chip and RODs. 

                                      Electrical tech costs for repairs or rework of services during final assembly and installation.Details of 
Estimate:   
 
Minor personnel costs for repair of test equipment that will be used in the final surface assembly. 
 
Equipment costs for testing during final assembly and installation and contributions to common pool for test  
equipment for pixels. 
U.S. ATLAS % share of activity: 25.00% 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 54 0 0 54 27 0 27 0 15.3 0.0 

 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
T
 0 26.99 0 0 0 0 26.990 

echnician  R 0 440 0 0 0 0 440 

R
 0 26.99 0 0 0 0 26.990 

 Total 0 440 0 0 0 0 440 

T
 0 26.99 0 0 0 0 26.990 

otal 0 440 0 0 0 0 440 

 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

Other  R 0.0 4.5 0.0 0.0 0.0 0.0 5.040 
Travel  R 0.0 20.0 0.0 0.0 0.0 0.0 22.200 

R Total 0.0 24.5 0.0 0.0 0.0 0.0 27.240 

Total 0.0 24.5 0.0 0.0 0.0 0.0 27.240 

 Risk Weight 
CONTINGENCY Cont % 
FACTORS: Technical C o s t Schedule Des i gn Technical C o s t Schedule 

 0 0 0 0 0 0 0 0 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:29:47 AM 
WBS Number: 3.1.1.1.3.2 Description: Electrical Support-OSU 

 Institution : Ohio State University Contact Not available 

Support of electronics preoperations, the opto-hybrid. 
                                      Labor for OSU in Project for FY07.Details of Estimate:   
U.S. ATLAS % share of activity: 25.00% 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 133 0 0 133 56 47 0 29 58.7 0.0 

 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 Total 
M
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

ANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
SUMMARY: 
E
 0 51.3 0 0 0 0 51.300 

lectrical Engineer  B/I 0 900 0 0 0 0 900 

T
 0 5.145 0 0 0 0 5.145 

echnician  B/I 0 147 0 0 0 0 147 

B
 0 56.445 0 0 0 0 56.445 

/I Total 0 1047 0 0 0 0 1047 

E
 11.4 17.556 0 0 0 0 28.956 

lectrical Engineer  R 200 308 0 0 0 0 508 

T
 17.885 0 0 0 0 0 17.885 

echnician  R 511 0 0 0 0 0 511 

R
 29.285 17.556 0 0 0 0 46.841 

 Total 711 308 0 0 0 0 1019 

T
 29.285 74.001 0 0 0 0 103.286 

otal 711 1355 0 0 0 0 2066 

 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

Travel  R 15.3 8.0 0.0 0.0 0.0 0.0 29.358 

R Total 15.3 8.0 0.0 0.0 0.0 0.0 29.358 

Total 15.3 8.0 0.0 0.0 0.0 0.0 29.358 

 Risk Weight 
CONTINGENCY Cont % 
FACTORS: Technical C o s t Schedule Des i gn Technical C o s t Schedule 

 0 0 0 0 0 0 0 0 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:29:47 AM 
WBS Number: 3.1.1.1.3.3 Description: Electrical Support-UNM 

 Institution : U of New Mexico Contact Not available 

U.S. ATLAS % share of activity: 25.00% 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 36 0 0 36 0 23 13 0 13.3 0.0 

 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 Total 
M
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

ANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
SUMMARY: 
E
 0 23.429 0 0 0 0 23.429 

lectrical Engineer  R 0 440 0 0 0 0 440 

R
 0 23.429 0 0 0 0 23.429 

 Total 0 440 0 0 0 0 440 

T
 0 23.429 0 0 0 0 23.429 

otal 0 440 0 0 0 0 440 

 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

Other  R 0.0 1.3 0.0 0.0 0.0 0.0 1.659 
Travel  R 0.0 9.0 0.0 0.0 0.0 0.0 11.340 

R Total 0.0 10.3 0.0 0.0 0.0 0.0 12.999 

Total 0.0 10.3 0.0 0.0 0.0 0.0 12.999 

 Risk Weight 
CONTINGENCY Cont % 
FACTORS: Technical C o s t Schedule Des i gn Technical C o s t Schedule 

 0 0 0 0 0 0 0 0 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:29:48 AM 
WBS Number: 3.1.1.1.3.4 Description: Electrical Support-Iowa State 

 Institution : Iowa State Contact Not available 

U.S. ATLAS % share of activity: 25.00% 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 27 0 0 27 17 0 10 0 9.5 0.0 

 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 Total 
M
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

ANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
SUMMARY: 
E
 0 16.758 0 0 0 0 16.758 

lectrical Engineer  MR 0 294 0 0 0 0 294 

M
 0 16.758 0 0 0 0 16.758 

R Total 0 294 0 0 0 0 294 

T
 0 16.758 0 0 0 0 16.758 

otal 0 294 0 0 0 0 294 

 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

Travel  MR 0.0 8.0 0.0 0.0 0.0 0.0 10.080 

MR Total 0.0 8.0 0.0 0.0 0.0 0.0 10.080 

Total 0.0 8.0 0.0 0.0 0.0 0.0 10.080 

 Risk Weight 
CONTINGENCY Cont % 
FACTORS: Technical C o s t Schedule Des i gn Technical C o s t Schedule 

 0 0 0 0 0 0 0 0 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:29:48 AM 
WBS Number: 3.1.1.1.3.5 Description: Electrical Support-Oklahoma 

 Institution : Composite U. Contact Not available 

Electrical support for pre-operations from Rusty Boyd.  Project only covers COLA as paid directly by BNL.  Use  
Composite U since overhead is set to zero. 

U.S. ATLAS % share of activity: 25.00% 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 165 0 0 165 106 0 59 0 60.0 0.0 

 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
E
 0 105.6 0 0 0 0 105.600 

lectrical Engineer  B/I 0 1760 0 0 0 0 1760 

B
 0 105.6 0 0 0 0 105.600 

/I Total 0 1760 0 0 0 0 1760 

T
 0 105.6 0 0 0 0 105.600 

otal 0 1760 0 0 0 0 1760 

 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

Travel  R 0.0 59.0 0.0 0.0 0.0 0.0 59.000 

R Total 0.0 59.0 0.0 0.0 0.0 0.0 59.000 

Total 0.0 59.0 0.0 0.0 0.0 0.0 59.000 

 Risk Weight 
CONTINGENCY Cont % 
FACTORS: Technical C o s t Schedule Des i gn Technical C o s t Schedule 

 0 0 0 0 0 0 0 0 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:29:49 AM 
WBS Number: 3.1.1.1.4 Description: Software support 

 Institution : SLAC Contact 

Support of software systems for preoperations. The various DAQ, calibration, and monitoring programs are being  
developed by John Richardson, who will become resident at CERN to continue his work during the preoperations,  
operations and maintenance. He will deal with problems that arise when running the full pixel system within the  
framework of the whole detector. Documentation is included. 
                                      Physicist estimateBasis of Estimate: 
                                      NoneDetails of Estimate:   
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 60 0 0 60 54 0 6 0 30.7 0.0 

 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
C
 0 54.056 0 0 0 0 54.056 

omputer Professional  MR 0 466 0 0 0 0 466 

M
 0 54.056 0 0 0 0 54.056 

R Total 0 466 0 0 0 0 466 

T
 0 54.056 0 0 0 0 54.056 

otal 0 466 0 0 0 0 466 

 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

Travel  MR 0.0 6.0 0.0 0.0 0.0 0.0 6.000 

MR Total 0.0 6.0 0.0 0.0 0.0 0.0 6.000 

Total 0.0 6.0 0.0 0.0 0.0 0.0 6.000 

 Risk Weight 
CONTINGENCY Cont % 
FACTORS: Technical C o s t Schedule Des i gn Technical C o s t Schedule 

 0 0 0 0 0 0 0 0 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:29:49 AM 
WBS Number: 3.1.1.1.5 Description: Physicist support 

 Institution : LBNL Contact 

Physicist support of preoperations and commissioning. 
                                      Physicist estimateBasis of Estimate: 
                                      Currently ascribed all to LBNL for convenience, but includes LBNL and all universities. Details of 
Estimate:   
Division among LBNL and universities is TBD. 
U.S. ATLAS % share of activity: 25.00% 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 1632 0 0 1632 1548 0 83 0 879.8 0.0 

 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
G
 30.503 91.51 0 0 0 0 122.013 

rad Student  B/I 880 2640 0 0 0 0 3520 

P
 251.205 502.41 0 0 0 0 753.615 

ost Doc  B/I 3520 7040 0 0 0 0 10560 

S
 349.892 233.262 0 0 0 0 583.154 

r Research Scientist  B/I 2640 1760 0 0 0 0 4400 

T
 0 89.716 0 0 0 0 89.716 

erm Scientist  B/I 0 880 0 0 0 0 880 

B
 631.6 916.898 0 0 0 0 1548.498 

/I Total 7040 12320 0 0 0 0 19360 

T
 631.6 916.898 0 0 0 0 1548.498 

otal 7040 12320 0 0 0 0 19360 

 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

Travel  B/I 45.0 30.0 0.0 0.0 0.0 0.0 83.250 

B/I Total 45.0 30.0 0.0 0.0 0.0 0.0 83.250 

Total 45.0 30.0 0.0 0.0 0.0 0.0 83.250 

 Risk Weight 
CONTINGENCY Cont % 
FACTORS: Technical C o s t Schedule Des i gn Technical C o s t Schedule 

 0 0 0 0 0 0 0 0 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:29:49 AM 
WBS Number: 3.1.1.2 Description: Operations 

 Institution : Contact 
Operations during ATLAS data taking. Assumes operations start at FY07-FY08 boundary. 

 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 8086 0 0 8086 7342 0 688 56 3703.1 0.0 

 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
E
 0 0 145.282 12.632 12.96 39.892 210.766 

lectrical Engineer  B/I 0 0 2360 200 200 600 3360 

F
 0 0 33.138 17 17.441 17.895 85.474 

aculty  B/I 0 0 1760 880 880 880 4400 

G
 0 0 187.779 96.333 98.831 101.403 484.346 

rad Student  B/I 0 0 5280 2640 2640 2640 13200 

P
 0 0 386.604 264.443 271.301 278.36 1200.708 

ost Doc  B/I 0 0 5280 3520 3520 3520 15840 

S
 0 0 239.326 245.554 251.923 258.477 995.280 

r Research Scientist  B/I 0 0 1760 1760 1760 1760 7040 

T
 0 0 184.097 94.444 96.893 99.414 474.848 

erm Scientist  B/I 0 0 1760 880 880 880 4400 

B
 0 0 1176.226 730.406 749.349 795.441 3451.422 

/I Total 0 0 18200 9880 9880 10280 48240 

C
 0 0 40.465 0 0 0 40.465 

omputer Professional  MR 0 0 340 0 0 0 340 

T
 0 0 16.887 17.327 17.776 18.238 70.228 

echnician  MR 0 0 175 175 175 175 700 

M
 0 0 57.352 17.327 17.776 18.238 110.693 

R Total 0 0 515 175 175 175 1040 

C
 0 0 42.846 21.37 21.924 22.494 108.634 

omputer Professional  R 0 0 360 175 175 175 885 

M
 0 0 236.345 48.499 19.79 20.305 324.939 

echanical Engineer  R 0 0 2200 440 175 175 2990 

R
 0 0 279.191 69.869 41.714 42.799 433.573 

 Total 0 0 2560 615 350 350 3875 

T
 0 0 1512.769 817.602 808.839 856.478 3995.688 

otal 0 0 21275 10670 10405 10805 53155 

 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:29:50 AM 
Travel  B/I 40.0 40.0 30.8 31.6 32.4 33.2 230.884 

B/I Total 40.0 40.0 30.8 31.6 32.4 33.2 230.884 

Other  MR 0.0 0.0 73.9 40.0 31.3 55.4 211.391 
Travel  MR 0.0 0.0 36.9 13.7 14.0 17.7 85.234 

MR Total 0.0 0.0 110.8 53.7 45.4 73.1 296.625 

Other  R 0.0 0.0 5.1 0.0 10.8 11.1 30.252 
Travel  R 0.0 0.0 99.0 52.6 6.5 19.9 186.373 

R Total 0.0 0.0 104.1 52.6 17.3 31.0 216.625 

Total 40.0 40.0 245.7 137.9 95.0 137.4 744.134 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:29:50 AM 
WBS Number: 3.1.1.2.1 Description: Mechanical Support 

 Institution : LBNL/UC-Berkeley Contact 

Mechanical support of operations. Described earlier under 3.1.1.1.2. LBNL also responsible for complex cabling,  
cooling services, and support structure. Will deal with problems in these areas. 
                                      Physicist estimateBasis of Estimate: 
                                      Engineering support is costed in operations(for convience in database entry) and technician Details of 
Estimate:   
support in maintenance. Neal Hartman as operations and maintenance mechanical engineer in FY08 at CERN,  
decreasing thereafter. Main role in operations will be as cooling expert for the pixel detector. While the operatoin of  
the cooling plant is a TC/ID responsibility, the pixel subsystem must provide a representative to the cooling group.  
Additionally, pixels will have unique cooling solutions for optical boards and overpressure protection that will require  
special study and fine tuning. Other tasks include documentation of installation sequence and results, which will take  
place in FY08. Eric Anderssen is expected to leave CERN at the end of calendar year 2007, so only 25% in FY08. 
 
Travel expenses in FY08 and FY09 include costs of moving personnel back from CERN to US. 
U.S. ATLAS % share of activity: 50.00% 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 967 0 0 967 830 0 114 23 401.0 0.0 

 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 Total 
M
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

ANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
SUMMARY: 
M
 0 0 236.345 48.499 19.79 20.305 324.939 

echanical Engineer  R 0 0 2200 440 175 175 2990 

R
 0 0 236.345 48.499 19.79 20.305 324.939 

 Total 0 0 2200 440 175 175 2990 

T
 0 0 236.345 48.499 19.79 20.305 324.939 

otal 0 0 2200 440 175 175 2990 

 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

Other  MR 0.0 0.0 10.3 10.5 0.0 0.0 23.281 

MR Total 0.0 0.0 10.3 10.5 0.0 0.0 23.281 

Other  R 0.0 0.0 5.1 0.0 10.8 11.1 30.252 
Travel  R 0.0 0.0 30.8 31.6 6.5 6.6 83.793 

R Total 0.0 0.0 35.9 31.6 17.3 17.7 114.045 

Total 0.0 0.0 46.2 42.1 17.3 17.7 137.326 

 Risk Weight 
CONTINGENCY Cont % 
FACTORS: Technical C o s t Schedule Des i gn Technical C o s t Schedule 

 0 0 0 0 0 0 0 0 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:29:50 AM 
WBS Number: 3.1.1.2.2 Description: Electrical Support 

 Institution : Contact 
Support of electronics operations. Tasks described earlier under 3.1.1.1.3. Effort required is assumed to tail off over  
time, assuming system works relatively smoothly after bun-in period. 
                                      Physicist estimateBasis of Estimate: 
                                      Technical support(or equivalent) at about 0.1 FTE from LBNL and minor purchases. IncludesDetails of 
Estimate:   
 contributions to common pool. Assumes additional work on power supplies and HV supplies in FY08 for high  
luminosity operation, including procurements and travel for engineers from UNM, UOK or OSU. 
U.S. ATLAS % share of activity: 25.00% 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 733 0 0 733 395 0 338 0 208.4 0.0 

 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
E
 0 0 145.282 12.632 12.96 39.892 210.766 

lectrical Engineer  B/I 0 0 2360 200 200 600 3360 

B
 0 0 145.282 12.632 12.96 39.892 210.766 

/I Total 0 0 2360 200 200 600 3360 

T
 0 0 16.887 17.327 17.776 18.238 70.228 

echnician  MR 0 0 175 175 175 175 700 

M
 0 0 16.887 17.327 17.776 18.238 70.228 

R Total 0 0 175 175 175 175 700 

T
 0 0 162.169 29.959 30.736 58.13 280.994 

otal 0 0 2535 375 375 775 4060 

 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

Other  MR 0.0 0.0 58.5 29.5 31.3 55.4 182.980 
Travel  MR 0.0 0.0 22.6 9.5 9.7 13.3 57.907 

MR Total 0.0 0.0 81.1 39.0 41.0 68.7 240.887 

Travel  R 0.0 0.0 63.1 21.1 0.0 13.3 97.450 

R Total 0.0 0.0 63.1 21.1 0.0 13.3 97.450 

Total 0.0 0.0 144.2 60.0 41.0 82.0 338.337 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:29:51 AM 
WBS Number: 3.1.1.2.2.1 Description: Electrical support - LBNL 

 Institution : LBNL Contact Not available 

Support of operations of electrical systems 
                                      Technician support in FY08 for repairs and operations + misc consumables. Steady-state Details of 
Estimate:   
contribution to operations support team pool. 
U.S. ATLAS % share of activity: 25.00% 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 242 0 0 242 136 0 106 0 68.1 0.0 

 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
T
 0 0 16.887 17.327 17.776 18.238 70.228 

echnician  MR 0 0 175 175 175 175 700 

M
 0 0 16.887 17.327 17.776 18.238 70.228 

R Total 0 0 175 175 175 175 700 

T
 0 0 16.887 17.327 17.776 18.238 70.228 

otal 0 0 175 175 175 175 700 

 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

Other  MR 0.0 0.0 25.7 10.5 10.8 22.2 77.436 
Travel  MR 0.0 0.0 6.2 3.2 3.2 13.3 28.695 

MR Total 0.0 0.0 31.8 13.7 14.0 35.5 106.131 

Total 0.0 0.0 31.8 13.7 14.0 35.5 106.131 

 Risk Weight 
CONTINGENCY Cont % 
FACTORS: Technical C o s t Schedule Des i gn Technical C o s t Schedule 

 0 0 0 0 0 0 0 0 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:29:51 AM 
WBS Number: 3.1.1.2.2.2 Description: Electrical support - Universities 

 Institution : Composite U. Contact Not available 

Support of electrical operations by university groups from UNM, UOK and OSU. 
                                      Support for Rusty Boyd-  COLA in FY08.  His salary is covered by Base.  Details of Estimate:   
Travel and cost of living adjustment for electrical engineers and contributions to operations pool. 
U.S. ATLAS % share of activity: 25.00% 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 491 0 0 491 259 0 232 0 140.3 0.0 

 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 Total 
M
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

ANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
SUMMARY: 
E
 0 0 145.282 12.632 12.96 39.892 210.766 

lectrical Engineer  B/I 0 0 2360 200 200 600 3360 

B
 0 0 145.282 12.632 12.96 39.892 210.766 

/I Total 0 0 2360 200 200 600 3360 

T
 0 0 145.282 12.632 12.96 39.892 210.766 

otal 0 0 2360 200 200 600 3360 

 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

Other  MR 0.0 0.0 32.8 18.9 20.5 33.2 105.544 
Travel  MR 0.0 0.0 16.4 6.3 6.5 0.0 29.212 

MR Total 0.0 0.0 49.2 25.3 27.0 33.2 134.756 

Travel  R 0.0 0.0 63.1 21.1 0.0 13.3 97.450 

R Total 0.0 0.0 63.1 21.1 0.0 13.3 97.450 

Total 0.0 0.0 112.3 46.3 27.0 46.5 232.206 

 Risk Weight 
CONTINGENCY Cont % 
FACTORS: Technical C o s t Schedule Des i gn Technical C o s t Schedule 

 0 0 0 0 0 0 0 0 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:29:52 AM 
WBS Number: 3.1.1.2.3 Description: Software support 

 Institution : SLAC Contact 

Support of software for operations. Tasks described earlier under 3.1.1.1.4. Steady, stable effort required as large  
data samples are accumulated. 
                                      Physicist estimateBasis of Estimate: 
                                      SLAC engineer to support DSP software for detector calibration. Support role beyond FY08. Details of 
Estimate:   
Need to change to SLAC institution when available 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 187 0 0 187 149 0 5 32 84.7 0.0 

 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
C
 0 0 40.465 0 0 0 40.465 

omputer Professional  MR 0 0 340 0 0 0 340 

M
 0 0 40.465 0 0 0 40.465 

R Total 0 0 340 0 0 0 340 

C
 0 0 42.846 21.37 21.924 22.494 108.634 

omputer Professional  R 0 0 360 175 175 175 885 

R
 0 0 42.846 21.37 21.924 22.494 108.634 

 Total 0 0 360 175 175 175 885 

T
 0 0 83.311 21.37 21.924 22.494 149.099 

otal 0 0 700 175 175 175 1225 

 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

Other  MR 0.0 0.0 5.1 0.0 0.0 0.0 5.130 
Travel  MR 0.0 0.0 14.4 4.2 4.3 4.4 27.327 

MR Total 0.0 0.0 19.5 4.2 4.3 4.4 32.457 

Travel  R 0.0 0.0 5.1 0.0 0.0 0.0 5.130 

R Total 0.0 0.0 5.1 0.0 0.0 0.0 5.130 

Total 0.0 0.0 24.6 4.2 4.3 4.4 37.587 

 Risk Weight 
CONTINGENCY Cont % 
FACTORS: Technical C o s t Schedule Des i gn Technical C o s t Schedule 

 0 0 0 0 0 0 0 0 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:29:52 AM 
WBS Number: 3.1.1.2.4 Description: Physicist support 

 Institution : LBNL Contact 

Physicist support of operations. 
                                      Physicist estimateBasis of Estimate: 
                                      Currently all ascribed to LBNL for convenience but includes LBNL and university physicists. Details of 
Estimate:   
Division among LBNL and specific universities is TBD. 
U.S. ATLAS % share of activity: 25.00% 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 6199 0 0 6199 5968 0 231 0 3009.0 0.0 

 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
F
 0 0 33.138 17 17.441 17.895 85.474 

aculty  B/I 0 0 1760 880 880 880 4400 

G
 0 0 187.779 96.333 98.831 101.403 484.346 

rad Student  B/I 0 0 5280 2640 2640 2640 13200 

P
 0 0 386.604 264.443 271.301 278.36 1200.708 

ost Doc  B/I 0 0 5280 3520 3520 3520 15840 

S
 0 0 239.326 245.554 251.923 258.477 995.280 

r Research Scientist  B/I 0 0 1760 1760 1760 1760 7040 

T
 0 0 184.097 94.444 96.893 99.414 474.848 

erm Scientist  B/I 0 0 1760 880 880 880 4400 

B
 0 0 1030.944 717.774 736.389 755.549 3240.656 

/I Total 0 0 15840 9680 9680 9680 44880 

T
 0 0 1030.944 717.774 736.389 755.549 3240.656 

otal 0 0 15840 9680 9680 9680 44880 

 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

Travel  B/I 40.0 40.0 30.8 31.6 32.4 33.2 230.884 

B/I Total 40.0 40.0 30.8 31.6 32.4 33.2 230.884 

Total 40.0 40.0 30.8 31.6 32.4 33.2 230.884 

 Risk Weight 
CONTINGENCY Cont % 
FACTORS: Technical C o s t Schedule Des i gn Technical C o s t Schedule 

 0 0 0 0 0 0 0 0 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:29:53 AM 
WBS Number: 3.1.1.3 Description: Maintenance 

 Institution : Contact 
Maintenance activities during ATLAS shutdowns. 

 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 4909 0 0 4909 2239 1029 516 1125 1850.1 0.0 

 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
E
 0 0 20.315 27.791 12.96 0 61.066 

lectrical Engineer  MR 0 0 330 440 200 0 970 

M
 0 0 56.976 116.918 119.95 0 293.844 

echanical Engineer  MR 0 0 440 880 880 0 2200 

T
 0 0 199.558 130.692 223.47 45.857 599.577 

echnician  MR 0 0 2068 1320 2200 440 6028 

M
 0 0 276.849 275.401 356.38 45.857 954.487 

R Total 0 0 2838 2640 3280 440 9198 

E
 0 0 237.21 347.654 156.951 102.457 844.272 

lectrical Engineer  R 0 0 1400 2420 880 770 5470 

M
 0 0 56.976 0 0 123.071 180.047 

echanical Engineer  R 0 0 440 0 0 880 1320 

T
 64.132 248.299 84.918 0 89.388 366.855 853.592 

echnician  R 820 2640 880 0 880 3520 8740 

R
 64.132 248.299 379.104 347.654 246.339 592.383 1877.911 

 Total 820 2640 2720 2420 1760 5170 15530 

T
 64.132 248.299 655.953 623.055 602.719 638.24 2832.398 

otal 820 2640 5558 5060 5040 5610 24728 

 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

Other  MR 0.0 0.0 192.9 246.3 69.1 139.6 680.499 
Travel  MR 0.0 0.0 49.2 20.0 14.0 35.5 127.123 

MR Total 0.0 0.0 242.1 266.3 83.2 175.1 807.622 

Other  R 22.4 4.7 5.1 163.2 379.1 108.6 732.711 
Travel  R 0.0 20.0 25.7 17.9 8.6 19.9 100.993 

R Total 22.4 24.7 30.8 181.1 387.7 128.5 833.704 

Total 22.4 24.7 272.9 447.4 470.9 303.6 1641.326 

 Page 31 of 92 



U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:29:53 AM 
WBS Number: 3.1.1.3.1 Description: Mechanical support 

 Institution : LBNL Contact 

Mechanical support of maintenance. U.S. contribution to technical effort providing maintenance for pixel detector.  
Includes any minor repair work during shutdowns. Assumption is that larger effort required during initial running,  
tapering down after running. 
                                      Physicist estimateBasis of Estimate: 
                                      Technical manpower related to maintenance of LBNL deliverables. Includes salary, Details of Estimate:   
relocation, travel and misc. expenses. Technician manpower for operations and maintenance costed here for  
convenience in database entry. Engineering fully costed under operations.  Thereafter contribution to common tech  
pool. Also includes minor contributions to ongoing procurements. Much of this is placed in management contingency 
 because LBL deliverabels are only accessible in case of ID endplate access, which would only happen in case of  
sigificant problems requiring a major intervention. 
 
U.S. ATLAS % share of activity: 20.00% 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 838 0 0 838 652 0 90 95 370.7 0.0 

 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
T
 0 0 93.41 87.128 89.388 0 269.926 

echnician  MR 0 0 968 880 880 0 2728 

M
 0 0 93.41 87.128 89.388 0 269.926 

R Total 0 0 968 880 880 0 2728 

T
 0 248.299 42.459 0 0 91.714 382.472 

echnician  R 0 2640 440 0 0 880 3960 

R
 0 248.299 42.459 0 0 91.714 382.472 

 Total 0 2640 440 0 0 880 3960 

T
 0 248.299 135.869 87.128 89.388 91.714 652.398 

otal 0 2640 1408 880 880 880 6688 

 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

Other  MR 0.0 0.0 15.4 15.8 16.2 16.6 71.682 
Travel  MR 0.0 0.0 6.2 6.3 4.3 4.4 23.559 

MR Total 0.0 0.0 21.5 22.1 20.5 21.1 95.241 

Other  R 0.0 4.7 5.1 0.0 0.0 16.6 29.626 
Travel  R 0.0 20.0 25.7 0.0 2.2 6.6 60.449 

R Total 0.0 24.7 30.8 0.0 2.2 23.3 90.075 

Total 0.0 24.7 52.3 22.1 22.7 44.3 185.316 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:29:54 AM 
 Risk Weight 
CONTINGENCY Cont % 
FACTORS: Technical C o s t Schedule Des i gn Technical C o s t Schedule 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:29:54 AM 
WBS Number: 3.1.1.3.2 Description: Electrical support 

 Institution : Contact 
Electrical engineering and technical support of maintenance. U.S. contributions to maintenance of electrical  
systems, including repairs during shutdowns. Areas of responsibility include cabling plant, and electronics systems. 
                                      Physicist estimateBasis of Estimate: 
                                      Contribution to common support of electrical items, power supplies, HV supplies, regulators, Details of 
Estimate:   
crate supplies, etc. Mostly depends on level of intervention during  FY08 access.  Includes some tech labor for this  
intervention. Another intervention in FY11. Increase granularity of HV power supplies will likely happen after FY08. 
U.S. ATLAS % share of activity: 20.00% 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 680 0 0 680 197 64 360 59 141.6 0.0 

 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
E
 0 0 20.315 27.791 12.96 0 61.066 

lectrical Engineer  MR 0 0 330 440 200 0 970 

T
 0 0 42.459 0 0 45.857 88.316 

echnician  MR 0 0 440 0 0 440 880 

M
 0 0 62.774 27.791 12.96 45.857 149.382 

R Total 0 0 770 440 200 440 1850 

E
 0 0 0 41.687 0 21.94 63.627 

lectrical Engineer  R 0 0 0 660 0 330 990 

R
 0 0 0 41.687 0 21.94 63.627 

 Total 0 0 0 660 0 330 990 

T
 0 0 62.774 69.478 12.96 67.797 213.009 

otal 0 0 770 1100 200 770 2840 

 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

Other  MR 0.0 0.0 23.6 51.6 42.1 117.5 243.386 
Travel  MR 0.0 0.0 22.6 10.5 6.5 13.3 54.005 

MR Total 0.0 0.0 46.2 62.1 48.6 130.8 297.391 

Other  R 0.0 0.0 0.0 89.5 0.0 8.9 102.778 
Travel  R 0.0 0.0 0.0 11.6 0.0 6.6 18.960 

R Total 0.0 0.0 0.0 101.1 0.0 15.5 121.738 

Total 0.0 0.0 46.2 163.2 48.6 146.3 419.129 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:29:54 AM 
WBS Number: 3.1.1.3.2.1 Description: Electrical support - LBNL 

 Institution : LBNL Contact Not available 

Maintenance support of electrical systems 
                                      These costs are placed in management contingency because level of interventions in FY08 Details of 
Estimate:   
and FY11 not yet known. Contribution to common purchases in project for operations are not yet defined so also  
placed in MC except for HV power supplies ($45k), which are sure to be needed as the detector is irradiated, but this  
U.S. ATLAS % share of activity: 20.00% 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 243 0 0 243 88 0 155 0 50.2 0.0 

 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
T
 0 0 42.459 0 0 45.857 88.316 

echnician  MR 0 0 440 0 0 440 880 

M
 0 0 42.459 0 0 45.857 88.316 

R Total 0 0 440 0 0 440 880 

T
 0 0 42.459 0 0 45.857 88.316 

otal 0 0 440 0 0 440 880 

 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

Other  MR 0.0 0.0 10.3 21.1 16.2 24.4 80.519 
Travel  MR 0.0 0.0 10.3 0.0 0.0 0.0 11.389 

MR Total 0.0 0.0 20.5 21.1 16.2 24.4 91.908 

Other  R 0.0 0.0 0.0 42.1 0.0 8.9 55.406 
Travel  R 0.0 0.0 0.0 0.0 0.0 6.6 7.380 

R Total 0.0 0.0 0.0 42.1 0.0 15.5 62.786 

Total 0.0 0.0 20.5 63.2 16.2 39.9 154.694 

 Risk Weight 
CONTINGENCY Cont % 
FACTORS: Technical C o s t Schedule Des i gn Technical C o s t Schedule 

 0 0 0 0 0 0 0 0 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:29:55 AM 
WBS Number: 3.1.1.3.2.2 Description: Electrical support - Universities 

 Institution : Composite U. Contact Not available 

Support of electrical systems from universities 
                                      Except for HV power supply granularity increase ($50k M&S), all costs placed in Details of Estimate:   
Management Contingency because scope of interventions in FY08 and FY11 not yet defined. Granularity increase in 
 FY09 wil need US particiapation due to HV PP4 responsibility, as well as cost sharing in purchase of supplies and  
U.S. ATLAS % share of activity: 20.00% 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 437 0 0 437 109 64 205 59 91.4 0.0 

 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
E
 0 0 20.315 27.791 12.96 0 61.066 

lectrical Engineer  MR 0 0 330 440 200 0 970 

M
 0 0 20.315 27.791 12.96 0 61.066 

R Total 0 0 330 440 200 0 970 

E
 0 0 0 41.687 0 21.94 63.627 

lectrical Engineer  R 0 0 0 660 0 330 990 

R
 0 0 0 41.687 0 21.94 63.627 

 Total 0 0 0 660 0 330 990 

T
 0 0 20.315 69.478 12.96 21.94 124.693 

otal 0 0 330 1100 200 330 1960 

 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

Other  MR 0.0 0.0 13.3 30.5 25.9 93.1 162.867 
Travel  MR 0.0 0.0 12.3 10.5 6.5 13.3 42.616 

MR Total 0.0 0.0 25.7 41.1 32.4 106.4 205.483 

Other  R 0.0 0.0 0.0 47.4 0.0 0.0 47.372 
Travel  R 0.0 0.0 0.0 11.6 0.0 0.0 11.580 

R Total 0.0 0.0 0.0 59.0 0.0 0.0 58.952 

Total 0.0 0.0 25.7 100.0 32.4 106.4 264.435 

 Risk Weight 
CONTINGENCY Cont % 
FACTORS: Technical C o s t Schedule Des i gn Technical C o s t Schedule 

 0 0 0 0 0 0 0 0 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:29:55 AM 
WBS Number: 3.1.1.3.3 Description: Software support 

 Institution : LBNL Contact 

Software support of maintenance 
                                      Physicist estimateBasis of Estimate: 
                                      NoneDetails of Estimate:   
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 0 0 0 0 0 0 0 0 0.0 0.0 

 Risk Weight 
CONTINGENCY Cont % 
FACTORS: Technical C o s t Schedule Des i gn Technical C o s t Schedule 

 0 0 0 0 0 0 0 0 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:29:55 AM 
WBS Number: 3.1.1.3.4 Description: Physicist support 

 Institution : LBNL Contact 

Physicist support of maintenance. 
                                      Physicist estimateBasis of Estimate: 
                                      Covered under operationsDetails of Estimate:   
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 0 0 0 0 0 0 0 0 0.0 0.0 

 Risk Weight 
CONTINGENCY Cont % 
FACTORS: Technical C o s t Schedule Des i gn Technical C o s t Schedule 

 0 0 0 0 0 0 0 0 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:29:56 AM 
WBS Number: 3.1.1.3.5 Description: Spares 

 Institution : LBNL Contact 

Spare items and parts. By definition these are not included in the initial fabrication or procurements. 

 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 131 0 0 131 21 64 21 25 48.5 0.0 

 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 Total 
M
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

ANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
SUMMARY: 
T
 0 0 21.23 0 0 0 21.230 

echnician  MR 0 0 220 0 0 0 220 

M
 0 0 21.23 0 0 0 21.230 

R Total 0 0 220 0 0 0 220 

T
 64.132 0 0 0 0 0 64.132 

echnician  R 820 0 0 0 0 0 820 

R
 64.132 0 0 0 0 0 64.132 

 Total 820 0 0 0 0 0 820 

T
 64.132 0 21.23 0 0 0 85.362 

otal 820 0 220 0 0 0 1040 

 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

Other  MR 0.0 0.0 10.3 0.0 0.0 0.0 11.491 
Travel  MR 0.0 0.0 8.2 0.0 0.0 0.0 9.111 

MR Total 0.0 0.0 18.5 0.0 0.0 0.0 20.602 

Other  R 22.4 0.0 0.0 0.0 0.0 0.0 25.350 

R Total 22.4 0.0 0.0 0.0 0.0 0.0 25.350 

Total 22.4 0.0 18.5 0.0 0.0 0.0 45.952 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:29:56 AM 
WBS Number: 3.1.1.3.5.1 Description: Mechanics/Services 

 Institution : LBNL Contact 

Mechanical elements, cables or coolant system parts or assemblies. 
                                      Service elements for "vertical slice" debugging system planned for SR-1Details of Estimate:   
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 42 0 0 42 21 0 21 0 12.1 0.0 

 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
T
 0 0 21.23 0 0 0 21.230 

echnician  MR 0 0 220 0 0 0 220 

M
 0 0 21.23 0 0 0 21.230 

R Total 0 0 220 0 0 0 220 

T
 0 0 21.23 0 0 0 21.230 

otal 0 0 220 0 0 0 220 

 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

Other  MR 0.0 0.0 10.3 0.0 0.0 0.0 11.491 
Travel  MR 0.0 0.0 8.2 0.0 0.0 0.0 9.111 

MR Total 0.0 0.0 18.5 0.0 0.0 0.0 20.602 

Total 0.0 0.0 18.5 0.0 0.0 0.0 20.602 

 Risk Weight 
CONTINGENCY Cont % 
FACTORS: Technical C o s t Schedule Des i gn Technical C o s t Schedule 

 0 0 0 0 0 0 0 0 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:29:56 AM 
WBS Number: 3.1.1.3.5.2 Description: Sensors 

 Institution : LBNL Contact 

Procurement of silicon detectors and testing of them. 
                                      NoneDetails of Estimate:   
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 0 0 0 0 0 0 0 0 0.0 0.0 

 Risk Weight 
CONTINGENCY Cont % 
FACTORS: Technical C o s t Schedule Des i gn Technical C o s t Schedule 

 0 0 0 0 0 0 0 0 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:29:57 AM 
WBS Number: 3.1.1.3.5.3 Description: Electronics 

 Institution : LBNL Contact 

Procurement and testing of integrated circuit electronics or related test systems 
                                      Procurement of spare FE-I3 wafersDetails of Estimate:   
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 12 0 0 12 0 0 0 12 0.0 0.0 

 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

Other  R 10.4 0.0 0.0 0.0 0.0 0.0 11.630 

R Total 10.4 0.0 0.0 0.0 0.0 0.0 11.630 

Total 10.4 0.0 0.0 0.0 0.0 0.0 11.630 

 Risk Weight 
CONTINGENCY Cont % 
FACTORS: Technical C o s t Schedule Des i gn Technical C o s t Schedule 

 0 0 0 0 0 0 0 0 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:29:57 AM 
WBS Number: 3.1.1.3.5.4 Description: Hybrids 

 Institution : Ohio State University Contact 

Procurement and testing of flex hybrid and optical hybrid parts and assemblies. 
                                      Physicist estimateBasis of Estimate: 
                                      Optical hybrids spares. These elements can be replaced(they are attached via a connector) Details of 
Estimate:   
without taking apart all of the pixel system. 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 10 0 0 10 0 8 0 3 4.4 0.0 

 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 Total 
M
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

ANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
SUMMARY: 
T
 7.7 0 0 0 0 0 7.700 

echnician  R 220 0 0 0 0 0 220 

R
 7.7 0 0 0 0 0 7.700 

 Total 220 0 0 0 0 0 220 

T
 7.7 0 0 0 0 0 7.700 

otal 220 0 0 0 0 0 220 

 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

Other  R 2.0 0.0 0.0 0.0 0.0 0.0 2.520 

R Total 2.0 0.0 0.0 0.0 0.0 0.0 2.520 

Total 2.0 0.0 0.0 0.0 0.0 0.0 2.520 

 Risk Weight 
CONTINGENCY Cont % 
FACTORS: Technical C o s t Schedule Des i gn Technical C o s t Schedule 

 0 0 0 0 0 0 0 0 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:29:58 AM 
WBS Number: 3.1.1.3.5.5 Description: Modules 

 Institution : LBNL Contact 

Procurement of parts, assembly and testing for modules. 

 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 68 0 0 68 0 56 0 11 32.1 0.0 

 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 Total 
M
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

ANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
SUMMARY: 
T
 56.432 0 0 0 0 0 56.432 

echnician  R 600 0 0 0 0 0 600 

R
 56.432 0 0 0 0 0 56.432 

 Total 600 0 0 0 0 0 600 

T
 56.432 0 0 0 0 0 56.432 

otal 600 0 0 0 0 0 600 

 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

Other  R 10.0 0.0 0.0 0.0 0.0 0.0 11.200 

R Total 10.0 0.0 0.0 0.0 0.0 0.0 11.200 

Total 10.0 0.0 0.0 0.0 0.0 0.0 11.200 

 Risk Weight 
CONTINGENCY Cont % 
FACTORS: Technical C o s t Schedule Des i gn Technical C o s t Schedule 

 0 0 0 0 0 0 0 0 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:29:58 AM 
WBS Number: 3.1.1.3.6 Description: B-layer Replacement 

 Institution : Contact 
US in-kind contributions to the repalcement of the B-layer 
                                      Based on preliminary plan for US contribution to electronics, sensors and electronics/moduleDetails of 
Estimate:   
 testing. Mechanical structure, bump bonding and module assembly and final testing assumed to be done in EU.  
Some US contribution to disassembly and reassembly of pixel detector. 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 3260 0 0 3260 1368 902 45 946 1289.4 0.0 

 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
M
 0 0 56.976 116.918 119.95 0 293.844 

echanical Engineer  MR 0 0 440 880 880 0 2200 

T
 0 0 42.459 43.564 134.082 0 220.105 

echnician  MR 0 0 440 440 1320 0 2200 

M
 0 0 99.435 160.482 254.032 0 513.949 

R Total 0 0 880 1320 2200 0 4400 

E
 0 0 237.21 305.967 156.951 80.517 780.645 

lectrical Engineer  R 0 0 1400 1760 880 440 4480 

M
 0 0 56.976 0 0 123.071 180.047 

echanical Engineer  R 0 0 440 0 0 880 1320 

T
 0 0 42.459 0 89.388 275.141 406.988 

echnician  R 0 0 440 0 880 2640 3960 

R
 0 0 336.645 305.967 246.339 478.729 1367.680 

 Total 0 0 2280 1760 1760 3960 9760 

T
 0 0 436.08 466.449 500.371 478.729 1881.629 

otal 0 0 3160 3080 3960 3960 14160 

 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

Other  MR 0.0 0.0 143.6 179.0 10.8 5.5 353.940 
Travel  MR 0.0 0.0 12.3 3.2 3.2 17.7 40.448 

MR Total 0.0 0.0 156.0 182.1 14.0 23.3 394.388 

Other  R 0.0 0.0 0.0 73.7 379.1 83.1 574.957 
Travel  R 0.0 0.0 0.0 6.3 6.5 6.6 21.584 

R Total 0.0 0.0 0.0 80.0 385.6 89.8 596.541 

Total 0.0 0.0 156.0 262.1 399.6 113.0 990.929 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:29:58 AM 
WBS Number: 3.1.1.3.6.1 Description: B-layer Replacement Mechanics 

 Institution : LBNL Contact 

                                      Engineering design related to interface of B-layer replacement to LBNL Details of Estimate:   
deliverables.Technical labor for disassembly and reassembly of structure. Assumed this work can be carried out at  
LBNL, in collaboration with personnel at CERN. 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 1172 0 0 1172 314 812 45 0 640.0 0.0 

 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
M
 0 0 56.976 116.918 119.95 0 293.844 

echanical Engineer  MR 0 0 440 880 880 0 2200 

T
 0 0 42.459 43.564 44.694 0 130.717 

echnician  MR 0 0 440 440 440 0 1320 

M
 0 0 99.435 160.482 164.644 0 424.561 

R Total 0 0 880 1320 1320 0 3520 

M
 0 0 56.976 0 0 123.071 180.047 

echanical Engineer  R 0 0 440 0 0 880 1320 

T
 0 0 42.459 0 0 91.714 134.173 

echnician  R 0 0 440 0 0 880 1320 

R
 0 0 99.435 0 0 214.785 314.220 

 Total 0 0 880 0 0 1760 2640 

T
 0 0 198.87 160.482 164.644 214.785 738.781 

otal 0 0 1760 1320 1320 1760 6160 

 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

Other  MR 0.0 0.0 10.3 0.0 0.0 0.0 11.491 
Travel  MR 0.0 0.0 6.2 3.2 3.2 17.7 33.615 

MR Total 0.0 0.0 16.4 3.2 3.2 17.7 45.106 

Total 0.0 0.0 16.4 3.2 3.2 17.7 45.106 

 Risk Weight 
CONTINGENCY Cont % 
FACTORS: Technical C o s t Schedule Des i gn Technical C o s t Schedule 

 0 0 0 0 0 0 0 0 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:29:59 AM 
WBS Number: 3.1.1.3.6.2 Description: B-layer Replacement Sensors 

 Institution : Composite U. Contact 

                                      US contribution to the purchase of sensorsDetails of Estimate:   
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 209 0 0 209 0 0 0 209 0.0 0.0 

 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

Other  MR 0.0 0.0 51.3 105.3 0.0 0.0 156.570 

MR Total 0.0 0.0 51.3 105.3 0.0 0.0 156.570 

Other  R 0.0 0.0 0.0 52.6 0.0 0.0 52.635 

R Total 0.0 0.0 0.0 52.6 0.0 0.0 52.635 

Total 0.0 0.0 51.3 157.9 0.0 0.0 209.205 

 Risk Weight 
CONTINGENCY Cont % 
FACTORS: Technical C o s t Schedule Des i gn Technical C o s t Schedule 

 0 0 0 0 0 0 0 0 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:29:59 AM 
WBS Number: 3.1.1.3.6.3 Description: B-layer Replace Electronics 

 Institution : LBNL Contact 

                                      Engineering, IC submissions and production and tests systems. For a full chip submission the Details of 
Estimate:   
US share (20%) of an engineering run is estimated at 341K. This comes in FY10. The US share of an engineering  
run is estimated at 120K, but not included explicitly in any year. There is 60K.year for submissions, but this is in  
managemenr contingency. 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 1879 0 0 1879 1053 89 0 737 649.3 0.0 

 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
T
 0 0 0 0 89.388 0 89.388 

echnician  MR 0 0 0 0 880 0 880 

M
 0 0 0 0 89.388 0 89.388 

R Total 0 0 0 0 880 0 880 

E
 0 0 237.21 305.967 156.951 80.517 780.645 

lectrical Engineer  R 0 0 1400 1760 880 440 4480 

T
 0 0 0 0 89.388 183.427 272.815 

echnician  R 0 0 0 0 880 1760 2640 

R
 0 0 237.21 305.967 246.339 263.944 1053.460 

 Total 0 0 1400 1760 1760 2200 7120 

T
 0 0 237.21 305.967 335.727 263.944 1142.848 

otal 0 0 1400 1760 2640 2200 8000 

 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

Other  MR 0.0 0.0 82.1 73.7 10.8 5.5 185.879 
Travel  MR 0.0 0.0 6.2 0.0 0.0 0.0 6.833 

MR Total 0.0 0.0 88.2 73.7 10.8 5.5 192.712 

Other  R 0.0 0.0 0.0 21.1 379.1 83.1 522.322 
Travel  R 0.0 0.0 0.0 6.3 6.5 6.6 21.584 

R Total 0.0 0.0 0.0 27.4 385.6 89.8 543.906 

Total 0.0 0.0 88.2 101.1 396.4 95.3 736.618 
 High Value(1 item>25k) Notes 
 US share of cost of wafer production run 
 Chip submissions and test setup parts 
 Chip submissions and test setup parts 
 Chip submissions and test setup parts 
 Chip submissions and test setup parts 
 Chip submissions and test setup parts 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:30:00 AM 
 Chip submissions and test setup parts 
 Chip submissions and test setup parts 
 US share of cost of wafer production run 
 Chip submissions and test setup parts 
 Chip submissions and test setup parts 
 Chip submissions and test setup parts 
 US share of cost of wafer production run 
 US share of cost of wafer production run 
 US share of cost of wafer production run 
 US share of cost of wafer production run 
 US share of cost of wafer production run 
 US share of cost of wafer production run 
 US share of cost of wafer production run 
 US share of cost of wafer production run 
 US share of cost of wafer production run 
 US share of cost of wafer production run 
 Chip submissions and test setup parts 
 Chip submissions and test setup parts 

 Risk Weight 
CONTINGENCY Cont % 
FACTORS: Technical C o s t Schedule Des i gn Technical C o s t Schedule 

 0 0 0 0 0 0 0 0 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:30:00 AM 
WBS Number: 3.1.2 Description: SCT 

 Institution : Contact 
Pre-operations, operations and maintenance for the SCT subsystem. 

 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 4247 0 0 4247 3448 444 253 102 2083.9 0.0 

 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
F
 55.44 78.12 23.27 23.875 24.494 50.264 255.463 

aculty  B/I 440 620 180 180 180 360 1960 

G
 22.176 55.692 45.505 46.689 47.9 98.293 316.255 

rad Student  B/I 880 2210 1760 1760 1760 3520 11890 

P
 123.077 164.103 168.369 43.188 44.308 136.381 679.426 

ost Doc  B/I 2640 3520 3520 880 880 2640 14080 

S
 455.022 166.32 23.27 23.875 24.494 270.864 963.845 

r Research Scientist  B/I 3520 1320 180 180 180 1940 7320 

B
 655.715 464.235 260.414 137.627 141.196 555.802 2214.989 

/I Total 7480 7670 5640 3000 3000 8460 35250 

T
 0 0 7.031 7.214 7.401 7.594 29.240 

echnician  MR 0 0 147 147 147 147 588 

M
 0 0 7.031 7.214 7.401 7.594 29.240 

R Total 0 0 147 147 147 147 588 

E
 57.242 49.065 44.772 45.938 47.128 48.355 292.500 

lectrical Engineer  R 770 660 587 587 587 587 3778 

T
 102.564 102.564 56.107 57.568 59.06 60.596 438.459 

echnician  R 2200 2200 1173 1173 1173 1173 9092 

R
 159.806 151.629 100.879 103.506 106.188 108.951 730.959 

 Total 2970 2860 1760 1760 1760 1760 12870 

T
 815.521 615.864 368.324 248.347 254.785 672.347 2975.188 

otal 10450 10530 7547 4907 4907 10367 48708 

 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

Other  B/I 5.0 5.0 5.1 2.6 2.7 5.5 32.763 
Travel  B/I 12.0 20.0 20.5 9.5 9.7 22.2 118.284 

B/I Total 17.0 25.0 25.7 12.1 12.4 27.7 151.047 

Travel  MR 0.0 0.0 2.6 2.6 2.7 2.8 13.440 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:30:00 AM 

MR Total 0.0 0.0 2.6 2.6 2.7 2.8 13.440 

Other  R 5.0 13.3 7.2 7.4 7.6 7.8 60.629 
Travel  R 18.3 19.0 15.9 16.3 16.7 17.2 130.266 

R Total 23.3 32.3 23.1 23.7 24.3 24.9 190.895 

Total 40.3 57.3 51.3 38.4 39.4 55.4 355.382 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:30:00 AM 
WBS Number: 3.1.2.1 Description: Pre-operations 

 Institution : Contact 
Pre-operations 
                                      LBNL and UC Santa Cruz are currently the only US institutions involved in the SCT. We Details of 
Estimate:   
have made an estimate of the division of costs between these two in the subsequent lower levels, but it's the sum that 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 1355 0 0 1355 1026 233 96 0 715.4 0.0 

 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
F
 55.44 55.44 0 0 0 0 110.880 

aculty  B/I 440 440 0 0 0 0 880 

G
 22.176 55.692 0 0 0 0 77.868 

rad Student  B/I 880 2210 0 0 0 0 3090 

P
 123.077 123.077 0 0 0 0 246.154 

ost Doc  B/I 2640 2640 0 0 0 0 5280 

S
 455.022 110.88 0 0 0 0 565.902 

r Research Scientist  B/I 3520 880 0 0 0 0 4400 

B
 655.715 345.089 0 0 0 0 1000.804 

/I Total 7480 6170 0 0 0 0 13650 

E
 57.242 16.355 0 0 0 0 73.597 

lectrical Engineer  R 770 220 0 0 0 0 990 

T
 102.564 82.051 0 0 0 0 184.615 

echnician  R 2200 1760 0 0 0 0 3960 

R
 159.806 98.406 0 0 0 0 258.212 

 Total 2970 1980 0 0 0 0 4950 

T
 815.521 443.495 0 0 0 0 1259.016 

otal 10450 8150 0 0 0 0 18600 

 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

Other  B/I 5.0 5.0 0.0 0.0 0.0 0.0 12.600 
Travel  B/I 12.0 20.0 0.0 0.0 0.0 0.0 40.320 

B/I Total 17.0 25.0 0.0 0.0 0.0 0.0 52.920 

Other  R 5.0 2.0 0.0 0.0 0.0 0.0 8.821 
Travel  R 18.3 9.0 0.0 0.0 0.0 0.0 34.335 

R Total 23.3 11.0 0.0 0.0 0.0 0.0 43.156 

Total 40.3 36.0 0.0 0.0 0.0 0.0 96.076 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:30:01 AM 
WBS Number: 3.1.2.1.1 Description: Preoperations - LBNL 

 Institution : LBNL Contact 

Physicist and technical staff for preoperations and commissioning 
                                      Physicist estimateBasis of Estimate: 
                                      One LBNL physicist is now resident at CERN working on SCT pre-operations and installation.Details of 
Estimate:   
  No further LBNL participation is anticipated. 
U.S. ATLAS % share of activity: 0.00% 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 233 0 0 233 0 233 0 0 132.5 0.0 

 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
S
 233.262 0 0 0 0 0 233.262 

r Research Scientist  B/I 1760 0 0 0 0 0 1760 

B
 233.262 0 0 0 0 0 233.262 

/I Total 1760 0 0 0 0 0 1760 

T
 233.262 0 0 0 0 0 233.262 

otal 1760 0 0 0 0 0 1760 

 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

Other  R 0.0 0.0 0.0 0.0 0.0 0.0 0.001 

R Total 0.0 0.0 0.0 0.0 0.0 0.0 0.001 

Total 0.0 0.0 0.0 0.0 0.0 0.0 0.001 

 Risk Weight 
CONTINGENCY Cont % 
FACTORS: Technical C o s t Schedule Des i gn Technical C o s t Schedule 

 0 0 0 0 0 0 0 0 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:30:01 AM 
WBS Number: 3.1.2.1.2 Description: Preoperations - UCSC 

 Institution : U. of California, Santa Cruz Contact 

Physicist and technical staff for preoperations of SCT. Responsibilities for UCSC include debug of problems involving 
 U.S.-provided modules and electrical system engineering problems related to grounding, shielding, and power  
                                      Physicist estimateBasis of Estimate: 
                                      EE in FY05 and 100% of FY06 for work on grounding, shielding, responding to questions Details of 
Estimate:   
regarding UCSC deliverables and other preoperations activities.  Trips per year to Europe are included. 
 
Technician related to preoperations in UK and CERN, responding to questions about UCSC deliverables,  
contributing to the testing of UCSC deliverables at CERN and other preoperations activities. Travel and misc  
U.S. ATLAS % share of activity: 10.00% 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 1122 0 0 1122 1026 0 96 0 582.8 0.0 

 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
F
 55.44 55.44 0 0 0 0 110.880 

aculty  B/I 440 440 0 0 0 0 880 

G
 22.176 55.692 0 0 0 0 77.868 

rad Student  B/I 880 2210 0 0 0 0 3090 

P
 123.077 123.077 0 0 0 0 246.154 

ost Doc  B/I 2640 2640 0 0 0 0 5280 

S
 221.76 110.88 0 0 0 0 332.640 

r Research Scientist  B/I 1760 880 0 0 0 0 2640 

B
 422.453 345.089 0 0 0 0 767.542 

/I Total 5720 6170 0 0 0 0 11890 

E
 57.242 16.355 0 0 0 0 73.597 

lectrical Engineer  R 770 220 0 0 0 0 990 

T
 102.564 82.051 0 0 0 0 184.615 

echnician  R 2200 1760 0 0 0 0 3960 

R
 159.806 98.406 0 0 0 0 258.212 

 Total 2970 1980 0 0 0 0 4950 

T
 582.259 443.495 0 0 0 0 1025.754 

otal 8690 8150 0 0 0 0 16840 

 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

Other  B/I 5.0 5.0 0.0 0.0 0.0 0.0 12.600 
Travel  B/I 12.0 20.0 0.0 0.0 0.0 0.0 40.320 

B/I Total 17.0 25.0 0.0 0.0 0.0 0.0 52.920 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:30:02 AM 
Other  R 5.0 2.0 0.0 0.0 0.0 0.0 8.820 
Travel  R 18.3 9.0 0.0 0.0 0.0 0.0 34.335 

R Total 23.3 11.0 0.0 0.0 0.0 0.0 43.155 

Total 40.3 36.0 0.0 0.0 0.0 0.0 96.075 

 Risk Weight 
CONTINGENCY Cont % 
FACTORS: Technical C o s t Schedule Des i gn Technical C o s t Schedule 

 0 0 0 0 0 0 0 0 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:30:02 AM 
WBS Number: 3.1.2.1.3 Description: Preops - SR building/CERN 

 Institution : U. of California, Santa Cruz Contact 

Costs associated with SCT operation in SR building and other assembly/test sites at CERN. 
                                      Physicist estimateBasis of Estimate: 
                                      These costs are covered under 3.1.4 as part of Common Silicon/ID costsDetails of Estimate:   
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 0 0 0 0 0 0 0 0 0.0 0.0 

 Risk Weight 
CONTINGENCY Cont % 
FACTORS: Technical C o s t Schedule Des i gn Technical C o s t Schedule 

 0 0 0 0 0 0 0 0 

 Page 56 of 92 
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WBS Number: 3.1.2.2 Description: Operations 

 Institution : Contact 
Operations during ATLAS data taking. 

 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 2099 0 0 2099 1941 0 157 0 975.6 0.0 

 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
F
 0 0 23.27 23.875 24.494 25.132 96.771 

aculty  B/I 0 0 180 180 180 180 720 

G
 0 0 45.505 46.689 47.9 98.293 238.387 

rad Student  B/I 0 0 1760 1760 1760 3520 8800 

P
 0 0 168.369 43.188 44.308 45.46 301.325 

ost Doc  B/I 0 0 3520 880 880 880 6160 

S
 0 0 23.27 23.875 24.494 25.132 96.771 

r Research Scientist  B/I 0 0 180 180 180 180 720 

B
 0 0 260.414 137.627 141.196 194.017 733.254 

/I Total 0 0 5640 3000 3000 4760 16400 

E
 0 0 27.992 28.721 29.465 30.232 116.410 

lectrical Engineer  R 0 0 367 367 367 367 1468 

T
 0 0 42.092 43.188 44.308 45.46 175.048 

echnician  R 0 0 880 880 880 880 3520 

R
 0 0 70.084 71.909 73.773 75.692 291.458 

 Total 0 0 1247 1247 1247 1247 4988 

T
 0 0 330.498 209.536 214.969 269.709 1024.712 

otal 0 0 6887 4247 4247 6007 21388 

 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

Other  B/I 0.0 0.0 5.1 2.6 2.7 5.5 20.163 
Travel  B/I 0.0 0.0 20.5 9.5 9.7 22.2 77.964 

B/I Total 0.0 0.0 25.7 12.1 12.4 27.7 98.127 

Other  R 0.0 0.0 2.1 2.1 2.2 2.2 10.752 
Travel  R 0.0 0.0 9.2 9.5 9.7 10.0 48.386 

R Total 0.0 0.0 11.3 11.6 11.9 12.2 59.138 

Total 0.0 0.0 36.9 23.7 24.3 39.9 157.265 
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WBS Number: 3.1.2.2.1 Description: LBNL 

 Institution : LBNL Contact 

Physicist and technical staff for operations. Continuation of operations activities described under 3.1.2.1.1. 
                                      Physicist estimateBasis of Estimate: 
                                      NoneDetails of Estimate:   
U.S. ATLAS % share of activity: 0.00% 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 0 0 0 0 0 0 0 0 0.0 0.0 

 Risk Weight 
CONTINGENCY Cont % 
FACTORS: Technical C o s t Schedule Des i gn Technical C o s t Schedule 

 0 0 0 0 0 0 0 0 
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WBS Number: 3.1.2.2.2 Description: UCSC 

 Institution : U. of California, Santa Cruz Contact 

Operations support at UCSC. Continuation of operations activities described under 3.1.2.1.2. 
                                      Physicist estimateBasis of Estimate: 
                                      0.1FTE EE in  FY07, 0.1 FTE thereafter. 1 FTE technical support as part of the SCT Details of Estimate:   
technical pool.  Travel to/from CERN included as well as minor amount for supplies while at CERN. 
U.S. ATLAS % share of activity: 10.00% 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 2099 0 0 2099 1941 0 157 0 975.6 0.0 

 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
F
 0 0 23.27 23.875 24.494 25.132 96.771 

aculty  B/I 0 0 180 180 180 180 720 

G
 0 0 45.505 46.689 47.9 98.293 238.387 

rad Student  B/I 0 0 1760 1760 1760 3520 8800 

P
 0 0 168.369 43.188 44.308 45.46 301.325 

ost Doc  B/I 0 0 3520 880 880 880 6160 

S
 0 0 23.27 23.875 24.494 25.132 96.771 

r Research Scientist  B/I 0 0 180 180 180 180 720 

B
 0 0 260.414 137.627 141.196 194.017 733.254 

/I Total 0 0 5640 3000 3000 4760 16400 

E
 0 0 27.992 28.721 29.465 30.232 116.410 

lectrical Engineer  R 0 0 367 367 367 367 1468 

T
 0 0 42.092 43.188 44.308 45.46 175.048 

echnician  R 0 0 880 880 880 880 3520 

R
 0 0 70.084 71.909 73.773 75.692 291.458 

 Total 0 0 1247 1247 1247 1247 4988 

T
 0 0 330.498 209.536 214.969 269.709 1024.712 

otal 0 0 6887 4247 4247 6007 21388 

 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

Other  B/I 0.0 0.0 5.1 2.6 2.7 5.5 20.163 
Travel  B/I 0.0 0.0 20.5 9.5 9.7 22.2 77.964 

B/I Total 0.0 0.0 25.7 12.1 12.4 27.7 98.127 

Other  R 0.0 0.0 2.1 2.1 2.2 2.2 10.752 
Travel  R 0.0 0.0 9.2 9.5 9.7 10.0 48.386 

R Total 0.0 0.0 11.3 11.6 11.9 12.2 59.138 
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Total 0.0 0.0 36.9 23.7 24.3 39.9 157.265 

 Risk Weight 
CONTINGENCY Cont % 
FACTORS: Technical C o s t Schedule Des i gn Technical C o s t Schedule 

 0 0 0 0 0 0 0 0 
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WBS Number: 3.1.2.2.3 Description: SR building/CERN 

 Institution : U. of California, Santa Cruz Contact 

Operations support for SCT at CERN 
                                      Physicist estimateBasis of Estimate: 
                                      These are covered under 3.1.4.Details of Estimate:   
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 0 0 0 0 0 0 0 0 0.0 0.0 

 Risk Weight 
CONTINGENCY Cont % 
FACTORS: Technical C o s t Schedule Des i gn Technical C o s t Schedule 

 0 0 0 0 0 0 0 0 
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WBS Number: 3.1.2.3 Description: Maintenance 

 Institution : U. of California, Santa Cruz Contact 

Maintenance activities during ATLAS shutdowns. This also includes preparations for maintenance. 
                                      Physicist estimateBasis of Estimate: 
                                      Spares are included in this element. We assume 15% spares are required. Routine Details of Estimate:   
maintenance operations on the SCT are covered under operations. We assume two interventions, the first in FY07 for 
 6 months for "minor" repairs and a major intervention for one year in FY11(arbitrary). Technical labor is arbitrarily  
assigned only to UCSC at this time. FY04 and FY05 figures are for spare modules. Maintenance assumes significant  
work during the first year of data collection, followed by minor contributions until a significant repair program,  
assumed to occur in FY11. FY11 program requires removal of SCT and module replacement using spares. 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 794 0 0 794 481 211 0 102 392.9 0.0 

 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
F
 0 22.68 0 0 0 25.132 47.812 

aculty  B/I 0 180 0 0 0 180 360 

P
 0 41.026 0 0 0 90.921 131.947 

ost Doc  B/I 0 880 0 0 0 1760 2640 

S
 0 55.44 0 0 0 245.732 301.172 

r Research Scientist  B/I 0 440 0 0 0 1760 2200 

B
 0 119.146 0 0 0 361.785 480.931 

/I Total 0 1500 0 0 0 3700 5200 

T
 0 0 7.031 7.214 7.401 7.594 29.240 

echnician  MR 0 0 147 147 147 147 588 

M
 0 0 7.031 7.214 7.401 7.594 29.240 

R Total 0 0 147 147 147 147 588 

E
 0 32.71 16.78 17.217 17.663 18.123 102.493 

lectrical Engineer  R 0 440 220 220 220 220 1320 

T
 0 20.513 14.015 14.38 14.752 15.136 78.796 

echnician  R 0 440 293 293 293 293 1612 

R
 0 53.223 30.795 31.597 32.415 33.259 181.289 

 Total 0 880 513 513 513 513 2932 

T
 0 172.369 37.826 38.811 39.816 402.638 691.460 

otal 0 2380 660 660 660 4360 8720 

 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

Travel  MR 0.0 0.0 2.6 2.6 2.7 2.8 13.440 
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MR Total 0.0 0.0 2.6 2.6 2.7 2.8 13.440 

Other  R 0.0 11.3 5.1 5.3 5.4 5.5 41.056 
Travel  R 0.0 10.0 6.7 6.8 7.0 7.2 47.545 

R Total 0.0 21.3 11.8 12.1 12.4 12.7 88.601 

Total 0.0 21.3 14.4 14.7 15.1 15.5 102.041 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:30:04 AM 
WBS Number: 3.1.2.3.1 Description: Spares 

 Institution : Contact 
Spare items and parts. By definition these are not included in the initial fabrication or procurements. We assume that 
 15% spare parts/assemblies are needed. We assume that spare parts (ICs, hybrids, detectors, baseboards) are  
procured in time to produce 15% spare modules at the end of FY05. These costs will, predominantly, be labor. Will  
be updated at a later date after module construction normalizes. 

                                      Costs are for approximately 40 spare modules. Costs are scaled from present estimates for Details of 
Estimate:   
production. 
 
It is assumed that spare modules assembled and tested as part of the construction project and the first year of M&O  
are sufficient for SCT.   
 
A large supply of ABCD chips with 1-bad-channel are being kept in storage should they be needed for more spare  
modules but there is currently no plan within SCT to build more spares or to purchase other piece parts (e.g. sensors,  
hybrids baseboards) for furure spares. 
U.S. ATLAS % share of activity: 15.00% 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 0 0 0 0 0 0 0 0 0.0 0.0 
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WBS Number: 3.1.2.3.1.2 Description: Hybrid Assembly/Test 

 Institution : Contact 
Assembly of hybrids (from Japan) and testing of them. 
                                      This work is for spare hybrids, needed for the spare modules, described under 3.1.2.3.1. Details of 
Estimate:   
Breakdown between LBNL and UCSC provided under next two WBS elements. 
U.S. ATLAS % share of activity: 15.00% 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 0 0 0 0 0 0 0 0 0.0 0.0 
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WBS Number: 3.1.2.3.1.2.1 Description: Hybrid Assembly/Test -LBNL 

 Institution : LBNL Contact 

                                      Parametric estimateBasis of Estimate: 
                                      All done at UCSCDetails of Estimate:   
U.S. ATLAS % share of activity: 15.00% 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 0 0 0 0 0 0 0 0 0.0 0.0 

 Risk Weight 
CONTINGENCY Cont % 
FACTORS: Technical C o s t Schedule Des i gn Technical C o s t Schedule 

 0 0 0 0 0 0 0 0 
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WBS Number: 3.1.2.3.1.2.2 Description: Hybrid Assembly/Test - UCSC 

 Institution : U. of California, Santa Cruz Contact 

                                      Parametric estimateBasis of Estimate: 
                                      Assumes all hybrids completeDetails of Estimate:   
U.S. ATLAS % share of activity: 15.00% 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 0 0 0 0 0 0 0 0 0.0 0.0 

 Risk Weight 
CONTINGENCY Cont % 
FACTORS: Technical C o s t Schedule Des i gn Technical C o s t Schedule 

 0 0 0 0 0 0 0 0 
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WBS Number: 3.1.2.3.1.3 Description: Module Assembly/Test 

 Institution : Contact 
Assembly of barrel modules and testing of them. 
                                      Assembly costs for modules, using hybrids bonded and tested in U.S. Costs are for labor Details of 
Estimate:   
scaled to production costs, with division between LBNL and UCSC detailed in the next two WBS elements. 
U.S. ATLAS % share of activity: 15.00% 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 0 0 0 0 0 0 0 0 0.0 0.0 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:30:06 AM 
WBS Number: 3.1.2.3.1.3.1 Description: Module Assembly/Test -  LBNL 

 Institution : LBNL Contact 

                                      Parametric estimateBasis of Estimate: 
                                      Scaled as %of ETC00 estimate + base program supported labor.Details of Estimate:   
U.S. ATLAS % share of activity: 15.00% 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 0 0 0 0 0 0 0 0 0.0 0.0 

 Risk Weight 
CONTINGENCY Cont % 
FACTORS: Technical C o s t Schedule Des i gn Technical C o s t Schedule 

 0 0 0 0 0 0 0 0 
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WBS Number: 3.1.2.3.1.3.2 Description: Module Assembly/Test - UCSC 

 Institution : U. of California, Santa Cruz Contact 

                                      Parametric estimateBasis of Estimate: 
                                      All done at LBLDetails of Estimate:   
U.S. ATLAS % share of activity: 15.00% 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 0 0 0 0 0 0 0 0 0.0 0.0 

 Risk Weight 
CONTINGENCY Cont % 
FACTORS: Technical C o s t Schedule Des i gn Technical C o s t Schedule 

 0 0 0 0 0 0 0 0 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:30:07 AM 
WBS Number: 3.1.2.3.2 Description: Manpower/materials 

 Institution : U. of California, Santa Cruz Contact 

Manpower and materials for maintenance. Activities described under 3.1.2.3 and represent a continuation of  
preoperation responsibilities described under 3.1.2.1.2. Repair activities assumed primarily for first year of data-taking 
 and major intervention in FY11. 
                                      Physicist estimateBasis of Estimate: 
                                      We assume normal operations and minor maintenance manpower is covered under Details of Estimate:   
operations. Manpower and materials here are for significant interventions, which we assume will occur in FY07(to fix  
problems seen in first run) and then again in FY11 for a major intervention to likely replace modules (spares). US  
maintenance expenses (apart from contribution to common pool) are included here. 
U.S. ATLAS % share of activity: 10.00% 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 313 0 0 313 0 211 0 102 119.6 0.0 

 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 Total 
M
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

ANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
SUMMARY: 
T
 0 0 7.031 7.214 7.401 7.594 29.240 

echnician  MR 0 0 147 147 147 147 588 

M
 0 0 7.031 7.214 7.401 7.594 29.240 

R Total 0 0 147 147 147 147 588 

E
 0 32.71 16.78 17.217 17.663 18.123 102.493 

lectrical Engineer  R 0 440 220 220 220 220 1320 

T
 0 20.513 14.015 14.38 14.752 15.136 78.796 

echnician  R 0 440 293 293 293 293 1612 

R
 0 53.223 30.795 31.597 32.415 33.259 181.289 

 Total 0 880 513 513 513 513 2932 

T
 0 53.223 37.826 38.811 39.816 40.853 210.529 

otal 0 880 660 660 660 660 3520 

 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

Travel  MR 0.0 0.0 2.6 2.6 2.7 2.8 13.440 

MR Total 0.0 0.0 2.6 2.6 2.7 2.8 13.440 

Other  R 0.0 11.3 5.1 5.3 5.4 5.5 41.056 
Travel  R 0.0 10.0 6.7 6.8 7.0 7.2 47.545 

R Total 0.0 21.3 11.8 12.1 12.4 12.7 88.601 

Total 0.0 21.3 14.4 14.7 15.1 15.5 102.041 
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 Risk Weight 
CONTINGENCY Cont % 
FACTORS: Technical C o s t Schedule Des i gn Technical C o s t Schedule 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:30:07 AM 
WBS Number: 3.1.3 Description: RODs 

 Institution : Contact 
Pre-operations, operations and maintenance for the RODs. Costs include fabrication of spare RODs. WBS 3.1.3.1  
contains cost for pre-operations (FY 05-07).   WBS 3.1.3.2 contains cost for operations (FY 07-12). WBS 3.1.3.3  
contains the spare RODs  (FY 03-04) and repair of RODs (FY 07-12). 

                                      The ROD is very complex both from a firmware and software reference.  After the fabrication Details of 
Estimate:   
and installation a key concern is maintaining the expertise need to perform upgrades and maintenance.  If the key  
expertise is lost it will be costly to support the RODs in the pre operation and operation phases.  For example to bring 
 up new firmware (VHDL) expertise will require 6 to 9 months of effort; and he software expertise will require 4 to 7  
months of effort.  If this were to happen it would severely  hamper with large delays the efforts to operate the RODs in 
 the pre-operation and maintenance phases.  Experience has shown that as users use the ROD they find that new  
functionality is required in the firmware and software.   Much effort has been put into defining the functionality with  
participation of users and reviews of the functionality but as users use the ROD they develop with experience and  
new and important changes in functionality are found.   These changes are currently ongoing in the pre-operation  
phase and are expected in the early operation phase as the RODs functionality is fully understood and tested in the  

 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 2667 0 0 2667 2468 0 198 0 1357.8 0.0 

 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
C
 40.372 40.372 16.945 17.386 17.837 18.301 151.213 

omputer Professional  B/I 440 440 180 180 180 180 1600 

G
 29.568 29.568 15.168 15.563 15.967 16.382 122.216 

rad Student  B/I 1760 1760 880 880 880 880 7040 

P
 125.44 121.52 31.17 31.981 32.811 33.664 376.586 

ost Doc  B/I 2560 2480 620 620 620 620 7520 

S
 246.4 224 25.855 26.528 27.216 27.924 577.923 

r Research Scientist  B/I 1760 1600 180 180 180 180 4080 

B
 441.78 415.46 89.138 91.458 93.831 96.271 1227.938 

/I Total 6520 6280 1860 1860 1860 1860 20240 

C
 0 0 28.275 25.227 7.764 3.319 64.585 

omputer Professional  MR 0 0 460 400 120 50 1030 

E
 0 0 22.865 21.784 14.441 5.292 64.382 

lectrical Engineer  MR 0 0 140 130 84 30 384 

M
 0 0 51.14 47.011 22.205 8.611 128.967 

R Total 0 0 600 530 204 80 1414 

C
 63.805 100.051 74.377 52.473 15.011 8.365 314.082 

omputer Professional  R 1065 1670 1210 832 232 126 5135 

E
 69.245 76.408 55.53 41.893 28.538 29.986 301.600 

lectrical Engineer  R 435 480 340 250 166 170 1841 

T
 27.231 27.231 19.208 17.916 15.807 16.219 123.612 

echnician  R 320 320 220 200 172 172 1404 
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R
 160.281 203.69 149.115 112.282 59.356 54.57 739.294 

 Total 1820 2470 1770 1282 570 468 8380 

T
 602.061 619.15 289.393 250.751 175.392 159.452 2096.199 

otal 8340 8750 4230 3672 2634 2408 30034 

 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

Travel  B/I 18.0 9.0 9.2 9.5 9.7 10.0 79.585 

B/I Total 18.0 9.0 9.2 9.5 9.7 10.0 79.585 

Other  R 12.5 13.0 9.2 7.4 5.4 4.4 58.615 
Travel  R 12.5 11.6 9.2 9.5 3.2 3.3 59.938 

R Total 25.0 24.6 18.5 16.8 8.6 7.8 118.553 

Total 43.0 33.6 27.7 26.3 18.4 17.7 198.138 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:30:08 AM 
WBS Number: 3.1.3.1 Description: Pre-operations 

 Institution : Contact 
Pre-operations. To provide technical expertise to deal with ROD issues (for example; VHDL improvements) as the  
system is significantly exercised and used. Note: RODs are a 100% U.S. responsibility during construction. 

                                      Wisconsin, Iowa State and LBNL are currently the institutions involved in the RODs pre-Details of 
Estimate:   
operation. The division of labor and materials at lower levels is a best estimate at this time of the division among  
these institutions, but the sum is the more relevant number. Maintaining a viable support base for the ROD software  
and firmware needs to  be maintained or the users will not be able to  use the RODs in an effective way.  As new  
functionality or defects are defined it is very important the correction be made is a short time. 
U.S. ATLAS % share of activity: 100.00% 

 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 959 0 0 959 878 0 80 0 499.1 0.0 

 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
C
 40.372 0 0 0 0 0 40.372 

omputer Professional  B/I 440 0 0 0 0 0 440 

G
 29.568 29.568 0 0 0 0 59.136 

rad Student  B/I 1760 1760 0 0 0 0 3520 

P
 125.44 43.12 0 0 0 0 168.560 

ost Doc  B/I 2560 880 0 0 0 0 3440 

S
 246.4 0 0 0 0 0 246.400 

r Research Scientist  B/I 1760 0 0 0 0 0 1760 

B
 441.78 72.688 0 0 0 0 514.468 

/I Total 6520 2640 0 0 0 0 9160 

C
 63.805 100.051 0 0 0 0 163.856 

omputer Professional  R 1065 1670 0 0 0 0 2735 

E
 69.245 76.408 0 0 0 0 145.653 

lectrical Engineer  R 435 480 0 0 0 0 915 

T
 27.231 27.231 0 0 0 0 54.462 

echnician  R 320 320 0 0 0 0 640 

R
 160.281 203.69 0 0 0 0 363.971 

 Total 1820 2470 0 0 0 0 4290 

T
 602.061 276.378 0 0 0 0 878.439 

otal 8340 5110 0 0 0 0 13450 

 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

Travel  B/I 18.0 0.0 0.0 0.0 0.0 0.0 22.230 
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B/I Total 18.0 0.0 0.0 0.0 0.0 0.0 22.230 

Other  R 12.5 13.0 0.0 0.0 0.0 0.0 28.779 
Travel  R 12.5 11.6 0.0 0.0 0.0 0.0 29.257 

R Total 25.0 24.6 0.0 0.0 0.0 0.0 58.036 

Total 43.0 24.6 0.0 0.0 0.0 0.0 80.266 
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WBS Number: 3.1.3.1.1 Description: Wisconsin 

 Institution : University of Wisconsin, Madision Contact 

Support of RODs at CERN for preoperations.  Most of the SCT RODs will be used in this phase.  A smaller number of  
pixel RODs will be used (the number is still in the definition phase). 
                                      Physicist estimateBasis of Estimate: 
                                      SCT ROD fabrication will be completed in January FY05, pixel fabrication in late FY05. TheDetails of 
Estimate:   
 completion of project in FY05 allows for lower cost for EE and ET labor in FY05. Spares are also fabricated in FY05. 
  Labor is for VHDL, software and technicians. Spares are fabricated in FY 05.  Travel and miscellaneous expenses,  
Licenses are included.  Currently there is a request about every 2 weeks for changes that improve the functionally or  
compatibility with developing software.  Frequency of requests are expected to decrees to about 1 request a month  
by the end of FY 06.  There are also request to develop VHDL/software to correct for emerging needs such as more  
extensive error counting in VHDL and software. This would be a significant change to the ROD and use large portion  
of the free space in the FPGAs.  An other example is to correct on the fly for loss of synchronization of the events  
from the front-end modules due to bit errors in the modules.  This change is not in the requirement but some effort  
has been made in the architecture allow for the correction.  More of this class of significant changes are expected  
with experience with the use of the RODs at the assemble sites.  It is important to maintain the expertise of ROD  
personnel to respond in a timely way to the well-justified needs of the user community.   
 
Project Costs 
 
Labor 
 
435 EE hours per year for FY (06) 
 
320 ET hours per year for FY (06) 
1065 CP hours per year for FY (05-06) 
 
Material cost include overhead, cost book entries do not. 
 
8.9k$  Low level expenses  (parts etc.)FY 06. 
                                                                  
12k$ travel) for trips (1 short and 1 long) to the user  sites as needed. 

U.S. ATLAS % share of activity: 100.00% 

 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 563 0 0 563 505 0 58 0 287.2 0.0 

 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
G
 29.568 29.568 0 0 0 0 59.136 

rad Student  B/I 1760 1760 0 0 0 0 3520 

P
 39.2 43.12 0 0 0 0 82.320 

ost Doc  B/I 800 880 0 0 0 0 1680 

B
 68.768 72.688 0 0 0 0 141.456 

/I Total 2560 2640 0 0 0 0 5200 

C
 63.805 100.051 0 0 0 0 163.856 

omputer Professional  R 1065 1670 0 0 0 0 2735 

 Page 77 of 92 



U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:30:08 AM 
E
 69.245 76.408 0 0 0 0 145.653 

lectrical Engineer  R 435 480 0 0 0 0 915 

T
 27.231 27.231 0 0 0 0 54.462 

echnician  R 320 320 0 0 0 0 640 

R
 160.281 203.69 0 0 0 0 363.971 

 Total 1820 2470 0 0 0 0 4290 

T
 229.049 276.378 0 0 0 0 505.427 

otal 4380 5110 0 0 0 0 9490 

 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

Other  R 12.5 13.0 0.0 0.0 0.0 0.0 28.779 
Travel  R 12.5 11.6 0.0 0.0 0.0 0.0 29.257 

R Total 25.0 24.6 0.0 0.0 0.0 0.0 58.036 

Total 25.0 24.6 0.0 0.0 0.0 0.0 58.036 

 Risk Weight 
CONTINGENCY Cont % 
FACTORS: Technical C o s t Schedule Des i gn Technical C o s t Schedule 

 0 0 0 0 0 0 0 0 
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WBS Number: 3.1.3.1.2 Description: LBNL 

 Institution : LBNL Contact 

Support of RODs in use for macro assembly testing, pixels and for commissioning 
                                      Physicist estimateBasis of Estimate: 
                                      0.25 FTE of software support for pixel/SCT-specific code.Details of Estimate:   
 
The DSP C code needs to support the needs of the user community in a timely way with personnel with expertise in  
the code.  This come is composed on primitives in the ROD the support calibration, read/write to variables etc.  The  
examples in 3.1.3.1 will need code to support the VHDL function.  In additions the user community will define new  
operations that will need DSP code to carry out the new operations. 
U.S. ATLAS % share of activity: 100.00% 

 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 44 0 0 44 40 0 3 0 22.9 0.0 

 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 Total 
M
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

ANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
SUMMARY: 
C
 40.372 0 0 0 0 0 40.372 

omputer Professional  B/I 440 0 0 0 0 0 440 

B
 40.372 0 0 0 0 0 40.372 

/I Total 440 0 0 0 0 0 440 

T
 40.372 0 0 0 0 0 40.372 

otal 440 0 0 0 0 0 440 

 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

Travel  B/I 3.0 0.0 0.0 0.0 0.0 0.0 3.330 

B/I Total 3.0 0.0 0.0 0.0 0.0 0.0 3.330 

Total 3.0 0.0 0.0 0.0 0.0 0.0 3.330 

 Risk Weight 
CONTINGENCY Cont % 
FACTORS: Technical C o s t Schedule Des i gn Technical C o s t Schedule 

 0 0 0 0 0 0 0 0 
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WBS Number: 3.1.3.1.3 Description: Iowa State 

 Institution : Iowa State Contact 

Support of RODs in use for macro assembly testing before 1st collisions and for commissioning 
                                      Physicist estimateBasis of Estimate: 
                                      Physicist manpower onlyDetails of Estimate:   
U.S. ATLAS % share of activity: 100.00% 

 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 352 0 0 352 333 0 19 0 189.0 0.0 

 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
P
 86.24 0 0 0 0 0 86.240 

ost Doc  B/I 1760 0 0 0 0 0 1760 

S
 246.4 0 0 0 0 0 246.400 

r Research Scientist  B/I 1760 0 0 0 0 0 1760 

B
 332.64 0 0 0 0 0 332.640 

/I Total 3520 0 0 0 0 0 3520 

T
 332.64 0 0 0 0 0 332.640 

otal 3520 0 0 0 0 0 3520 

 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

Travel  B/I 15.0 0.0 0.0 0.0 0.0 0.0 18.900 

B/I Total 15.0 0.0 0.0 0.0 0.0 0.0 18.900 

Total 15.0 0.0 0.0 0.0 0.0 0.0 18.900 

 Risk Weight 
CONTINGENCY Cont % 
FACTORS: Technical C o s t Schedule Des i gn Technical C o s t Schedule 

 0 0 0 0 0 0 0 0 
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WBS Number: 3.1.3.2 Description: Operations 

 Institution : Contact 
Operations during ATLAS data taking. Continuation of effort described in 3.1.3.1 through initial data collection.  
Effort tapers off significantly after this period. 

                                      Wisconsin, Iowa State and LBNL are currently the institutions involved in the RODs. The Details of 
Estimate:   
division of labor and materials at lower levels is a best estimate at this time of the division among these institutions,  
but the sum is the more relevant number.  The operation phase covers the period of FY 07-12.   The Effort is broken  
down as shown below: 
 
WBS  3.1.3.2.1   Wisconsin, Firmware cost for the period 2007-2012, 
WBS 3.1.3.2.2    LBL, DSP code effort for the period 2007-2012, 
WBS 3.1.3.2.3    Iowa State, Software for the period 2007-2012. 
 
Running of the detector for physics starts in 2007.  There will be much learning with beam on during this period.   
New and interesting problems will be found in all of the ATLAS software and hardware.  Those new problems that  
effect the ROD at the input our output will need to be addressed.   It is expected that changes will have to be made  
to the VHDL and C code.  The personnel with excellent knowledge of the ROD firmware and software will address  
these problems.   The Effort is largest in FY 07, about half in FY 08 and down to a minimum from FY 09 to FY 12.   
This profiling is needed to meet the large needs in the beginning  and then the lower needs for the following period. 
U.S. ATLAS % share of activity: 100.00% 

 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 1708 0 0 1708 1590 0 118 0 858.7 0.0 

 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
C
 0 40.372 16.945 17.386 17.837 18.301 110.841 

omputer Professional  B/I 0 440 180 180 180 180 1160 

G
 0 0 15.168 15.563 15.967 16.382 63.080 

rad Student  B/I 0 0 880 880 880 880 3520 

P
 0 78.4 31.17 31.981 32.811 33.664 208.026 

ost Doc  B/I 0 1600 620 620 620 620 4080 

S
 0 224 25.855 26.528 27.216 27.924 331.523 

r Research Scientist  B/I 0 1600 180 180 180 180 2320 

B
 0 342.772 89.138 91.458 93.831 96.271 713.470 

/I Total 0 3640 1860 1860 1860 1860 11080 

C
 0 0 28.275 25.227 7.764 3.319 64.585 

omputer Professional  MR 0 0 460 400 120 50 1030 

E
 0 0 22.865 21.784 14.441 5.292 64.382 

lectrical Engineer  MR 0 0 140 130 84 30 384 

M
 0 0 51.14 47.011 22.205 8.611 128.967 

R Total 0 0 600 530 204 80 1414 

C
 0 0 74.377 52.473 15.011 8.365 150.226 

omputer Professional  R 0 0 1210 832 232 126 2400 
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E
 0 0 55.53 41.893 28.538 29.986 155.947 

lectrical Engineer  R 0 0 340 250 166 170 926 

T
 0 0 19.208 17.916 15.807 16.219 69.150 

echnician  R 0 0 220 200 172 172 764 

R
 0 0 149.115 112.282 59.356 54.57 375.323 

 Total 0 0 1770 1282 570 468 4090 

T
 0 342.772 289.393 250.751 175.392 159.452 1217.760 

otal 0 3640 4230 3672 2634 2408 16584 

 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

Travel  B/I 0.0 9.0 9.2 9.5 9.7 10.0 57.355 

B/I Total 0.0 9.0 9.2 9.5 9.7 10.0 57.355 

Other  R 0.0 0.0 9.2 7.4 5.4 4.4 29.835 
Travel  R 0.0 0.0 9.2 9.5 3.2 3.3 30.681 

R Total 0.0 0.0 18.5 16.8 8.6 7.8 60.516 

Total 0.0 9.0 27.7 26.3 18.4 17.7 117.871 

 Page 82 of 92 
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WBS Number: 3.1.3.2.1 Description: Wisconsin 

 Institution : University of Wisconsin, Madision Contact 

Operations support via Wisconsin 
                                      Physicist estimateBasis of Estimate: 
                                      The profile is based on engineering judgment. Details of Estimate:   
Labor for software is held at a high level through FY07 and then drops to zero in FY 11.  The profile should support  
the ROD software in the intense period of early running.  
Engineering is more advanced and can start to taper off in FY 07 and continue at a low level through FY 15. 
U.S. ATLAS % share of activity: 100.00% 

 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 1042 0 0 1042 981 0 61 0 512.7 0.0 

 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 Total 
M
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

ANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
SUMMARY: 
G
 0 0 15.168 15.563 15.967 16.382 63.080 

rad Student  B/I 0 0 880 880 880 880 3520 

P
 0 0 22.121 22.696 23.285 23.891 91.993 

ost Doc  B/I 0 0 440 440 440 440 1760 

B
 0 0 37.289 38.259 39.252 40.273 155.073 

/I Total 0 0 1320 1320 1320 1320 5280 

C
 0 0 28.275 25.227 7.764 3.319 64.585 

omputer Professional  MR 0 0 460 400 120 50 1030 

E
 0 0 22.865 21.784 14.441 5.292 64.382 

lectrical Engineer  MR 0 0 140 130 84 30 384 

M
 0 0 51.14 47.011 22.205 8.611 128.967 

R Total 0 0 600 530 204 80 1414 

C
 0 0 74.377 52.473 15.011 8.365 150.226 

omputer Professional  R 0 0 1210 832 232 126 2400 

E
 0 0 55.53 41.893 28.538 29.986 155.947 

lectrical Engineer  R 0 0 340 250 166 170 926 

T
 0 0 19.208 17.916 15.807 16.219 69.150 

echnician  R 0 0 220 200 172 172 764 

R
 0 0 149.115 112.282 59.356 54.57 375.323 

 Total 0 0 1770 1282 570 468 4090 

T
 0 0 237.544 197.552 120.813 103.454 659.363 

otal 0 0 3690 3132 2094 1868 10784 

 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
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Other  R 0.0 0.0 9.2 7.4 5.4 4.4 29.835 
Travel  R 0.0 0.0 9.2 9.5 3.2 3.3 30.681 

R Total 0.0 0.0 18.5 16.8 8.6 7.8 60.516 

Total 0.0 0.0 18.5 16.8 8.6 7.8 60.516 

 Risk Weight 
CONTINGENCY Cont % 
FACTORS: Technical C o s t Schedule Des i gn Technical C o s t Schedule 

 0 0 0 0 0 0 0 0 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:30:10 AM 
WBS Number: 3.1.3.2.2 Description: LBNL 

 Institution : LBNL Contact 

LBNL operations support 
                                      Physicist estimateBasis of Estimate: 
                                      0.25 FTE computer scientist/engineer in FY07 dropping to 0.1 FTE thereafter.  The profile isDetails of 
Estimate:   
 to address the expected needs found during the first physics data taking. 
U.S. ATLAS % share of activity: 100.00% 

 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 145 0 0 145 127 0 18 0 72.4 0.0 

 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
C
 0 40.372 16.945 17.386 17.837 18.301 110.841 

omputer Professional  B/I 0 440 180 180 180 180 1160 

B
 0 40.372 16.945 17.386 17.837 18.301 110.841 

/I Total 0 440 180 180 180 180 1160 

T
 0 40.372 16.945 17.386 17.837 18.301 110.841 

otal 0 440 180 180 180 180 1160 

 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

Travel  B/I 0.0 3.0 3.1 3.2 3.2 3.3 17.538 

B/I Total 0.0 3.0 3.1 3.2 3.2 3.3 17.538 

Total 0.0 3.0 3.1 3.2 3.2 3.3 17.538 

 Risk Weight 
CONTINGENCY Cont % 
FACTORS: Technical C o s t Schedule Des i gn Technical C o s t Schedule 

 0 0 0 0 0 0 0 0 
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WBS Number: 3.1.3.2.3 Description: Iowa State 

 Institution : Iowa State Contact 

Iowa State operations support 
                                      Physicist estimateBasis of Estimate: 
                                      Physicists onlyDetails of Estimate:   
U.S. ATLAS % share of activity: 100.00% 

 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 521 0 0 521 482 0 40 0 273.6 0.0 

 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
P
 0 78.4 9.049 9.285 9.526 9.773 116.033 

ost Doc  B/I 0 1600 180 180 180 180 2320 

S
 0 224 25.855 26.528 27.216 27.924 331.523 

r Research Scientist  B/I 0 1600 180 180 180 180 2320 

B
 0 302.4 34.904 35.813 36.742 37.697 447.556 

/I Total 0 3200 360 360 360 360 4640 

T
 0 302.4 34.904 35.813 36.742 37.697 447.556 

otal 0 3200 360 360 360 360 4640 

 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

Travel  B/I 0.0 6.0 6.2 6.3 6.5 6.6 39.817 

B/I Total 0.0 6.0 6.2 6.3 6.5 6.6 39.817 

Total 0.0 6.0 6.2 6.3 6.5 6.6 39.817 

 Risk Weight 
CONTINGENCY Cont % 
FACTORS: Technical C o s t Schedule Des i gn Technical C o s t Schedule 

 0 0 0 0 0 0 0 0 
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WBS Number: 3.1.3.3 Description: Maintenance 

 Institution : University of Wisconsin, Madision Contact 

Maintenance activities during ATLAS shutdowns. This also includes preparations for maintenance. 
                                      Physicist estimateBasis of Estimate: 
                                      Zeroed out labor moved to operations.Details of Estimate:   
Spares. 0.25 technical support ascribed to Wisconsin. Physicist labor covered under operations.  Also includes later  
costs for debugging and repair of problem boards during running from FY07 on. 
U.S. ATLAS % share of activity: 100.00% 

 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 0 0 0 0 0 0 0 0 0.0 0.0 

 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

Other  R 0.0 0.0 0.0 0.0 0.0 0.0 0.001 

R Total 0.0 0.0 0.0 0.0 0.0 0.0 0.001 

Total 0.0 0.0 0.0 0.0 0.0 0.0 0.001 
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WBS Number: 3.1.3.3.1 Description: Spares 

 Institution : University of Wisconsin, Madision Contact 

Spare items and parts. By definition these are not included in the initial fabrication or procurements. 
                                      Parametric estimateBasis of Estimate: 
                                      Zeroed out see 3.1.3.1.1Details of Estimate:   
U.S. ATLAS % share of activity: 100.00% 

 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 0 0 0 0 0 0 0 0 0.0 0.0 

 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

Other  R 0.0 0.0 0.0 0.0 0.0 0.0 0.001 

R Total 0.0 0.0 0.0 0.0 0.0 0.0 0.001 

Total 0.0 0.0 0.0 0.0 0.0 0.0 0.001 

 Risk Weight 
CONTINGENCY Cont % 
FACTORS: Technical C o s t Schedule Des i gn Technical C o s t Schedule 

 0 0 0 0 0 0 0 0 
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WBS Number: 3.1.3.3.2 Description: Personnel/materials 

 Institution : University of Wisconsin, Madision Contact 

Personnel and materials for maintenance operations. 
                                      Physicist estimateBasis of Estimate: 
                                      Zero out and moved all cost to operationsDetails of Estimate:   
U.S. ATLAS % share of activity: 100.00% 

 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 0 0 0 0 0 0 0 0 0.0 0.0 

 Risk Weight 
CONTINGENCY Cont % 
FACTORS: Technical C o s t Schedule Des i gn Technical C o s t Schedule 

 0 0 0 0 0 0 0 0 
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WBS Number: 3.1.4 Description: Common Silicon/ID 

 Institution : Contact 
Pre-operation, operations and maintenance for the common silicon or ID activities. 
                                      Estimates are derived from CERN estimates assuming US silicon is 14% of total costs Details of 
Estimate:   
(without spares). This includes both pixel and SCT support of SR building, infrastructure, maintenance and  
operations. Costs to outfit SR building, which will be used for preoperations and maintenance. Includes clean space,  
ventilation, cabling, data readout, power, and gas systems. Estimated costs are based upon project leader estimates,  
after scrutiny group agreement. Equipment needs have been carefully detailed and costs estimated. Estimates after  
June 2002 are based upon CERN compiled estimates. These numbers are derived from ATLAS_B_sept05_v13.xls,  
ID sharing agreement (14% Silicon/7% TRT), and US sharing percentage based upon authorship 
U.S. ATLAS % share of activity: 14.00% 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 3096 0 0 3096 0 0 0 3096 0.0 0.0 

 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

Other  R 169.3 501.0 499.7 673.7 668.5 584.0 3096.179 

R Total 169.3 501.0 499.7 673.7 668.5 584.0 3096.179 

Total 169.3 501.0 499.7 673.7 668.5 584.0 3096.179 
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WBS Number: 3.1.4.1 Description: Pre-operations 

 Institution : LBNL Contact 

Pre-operations before first LHC collisions. 
                                      Based on estimates done by ID project leader and ATLAS. Ascribed here to LBNL.Details of Estimate:   
U.S. ATLAS % share of activity: 14.00% 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 0 0 0 0 0 0 0 0 0.0 0.0 

 Risk Weight 
CONTINGENCY Cont % 
FACTORS: Technical C o s t Schedule Des i gn Technical C o s t Schedule 

 0 0 0 0 0 0 0 0 
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U.S. ATLAS M&&O Estimate Cost  2/9/2007 10:30:13 AM 
WBS Number: 3.1.4.2 Description: Maintenance Operations 

 Institution : BNL-common Contact 

Maintenance and operations during ATLAS data taking and beam off periods 
                                      Estimates derived from those made by ID Project Leader and ATLAS. Both Pixels and SCT Details of 
Estimate:   
are covered here. 
U.S. ATLAS % share of activity: 14.00% 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls All Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) 
(All) 
 3096 0 0 3096 0 0 0 3096 0.0 0.0 

 Total w/ 
MATERIAL FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

Other  R 169.3 501.0 499.7 673.7 668.5 584.0 3096.179 

R Total 169.3 501.0 499.7 673.7 668.5 584.0 3096.179 

Total 169.3 501.0 499.7 673.7 668.5 584.0 3096.179 

 Risk Weight 
CONTINGENCY Cont % 
FACTORS: Technical C o s t Schedule Des i gn Technical C o s t Schedule 

 0 0 0 0 0 0 0 0 
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