
 U.S. ATLAS Installation 
 Cost Book 
 Funding  All Funding Type: Project + MC 
 Institution All 

U.S. ATLAS Installation Cost Book 12/10/2002 7:40:15 AM 
WBS  1 Descriptio U.S. ATLAS Installation Estimate 

 Institution  Contact 
U.S. ATLAS Installation includes detector specific costs for installation of subsystems which are not currently in the 
 approved baseline scope. 

 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 2804 576 21 3380 1181 777 673 173 20.0 3.1 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
M
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

ANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
SUMMARY: 
E
 0 63.462 210.939 0 0 0 0 0 0 0 274.401 

lectrical Engineer  MC 0 1116 2696 0 0 0 0 0 0 0 3812 

M
 0 2.993 2.993 0 0 0 0 0 0 0 5.986 

echanical Engineer  MC 0 40 40 0 0 0 0 0 0 0 80 

T
 0 70.482 200.331 0 0 0 0 0 0 0 270.813 

echnician  MC 0 1423 4378 0 0 0 0 0 0 0 5801 

M
 0 136.937 414.263 0 0 0 0 0 0 0 551.200 

C Total 0 2579 7114 0 0 0 0 0 0 0 9693 

C
 26.25 26.25 0 0 0 0 0 0 0 0 52.500 

omputer Professional  P 500 500 0 0 0 0 0 0 0 0 1000 

E
 2.095 10.141 9.991 0 0 0 0 0 0 0 22.227 

lectrical Engineer  P 28 317 315 0 0 0 0 0 0 0 660 

G
 4.301 1.075 0 0 0 0 0 0 0 0 5.376 

rad Student  P 320 80 0 0 0 0 0 0 0 0 400 

M
 111.965 179.544 258.687 0 0 0 0 0 0 0 550.196 

echanical Engineer  P 1172 1887 2651 0 0 0 0 0 0 0 5710 

T
 164.366 274.044 337.425 0 0 0 0 0 0 0 775.835 

echnician  P 4407 6634 6732 0 0 0 0 0 0 0 17773 

P
 308.977 491.054 606.103 0 0 0 0 0 0 0 1406.134 

 Total 6427 9418 9698 0 0 0 0 0 0 0 25543 

T
 308.977 627.991 1020.36 0 0 0 0 0 0 0 1957.334 

otal 6427 11997 16812 0 0 0 0 0 0 0 35236 
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 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Other  MC 0.0 141.2 183.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 331.053 
Travel  MC 0.0 7.6 7.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 18.377 

MC Total 0.0 148.7 190.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 349.430 

Other  P 42.1 66.3 26.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 145.576 
Travel  P 63.4 109.8 76.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 351.207 

P Total 105.5 176.1 102.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 496.783 

Total 105.5 324.9 293.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 846.213 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 436 1010 1358 0 0 0 0 0 0 0 2804 
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WBS  1.3 Descriptio Liquid Argon  Subsystem 

 Institution  BNL Contact D.Lissauer 

 WBS For the US Liquid Argon Subsystem. 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 2804 576 21 3380 1181 777 673 173 20.0 3.1 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
E
 0 63.462 210.939 0 0 0 0 0 0 0 274.401 

lectrical Engineer  MC 0 1116 2696 0 0 0 0 0 0 0 3812 

M
 0 2.993 2.993 0 0 0 0 0 0 0 5.986 

echanical Engineer  MC 0 40 40 0 0 0 0 0 0 0 80 

T
 0 70.482 200.331 0 0 0 0 0 0 0 270.813 

echnician  MC 0 1423 4378 0 0 0 0 0 0 0 5801 

M
 0 136.937 414.263 0 0 0 0 0 0 0 551.200 

C Total 0 2579 7114 0 0 0 0 0 0 0 9693 

C
 26.25 26.25 0 0 0 0 0 0 0 0 52.500 

omputer Professional  P 500 500 0 0 0 0 0 0 0 0 1000 

E
 2.095 10.141 9.991 0 0 0 0 0 0 0 22.227 

lectrical Engineer  P 28 317 315 0 0 0 0 0 0 0 660 

G
 4.301 1.075 0 0 0 0 0 0 0 0 5.376 

rad Student  P 320 80 0 0 0 0 0 0 0 0 400 

M
 111.965 179.544 258.687 0 0 0 0 0 0 0 550.196 

echanical Engineer  P 1172 1887 2651 0 0 0 0 0 0 0 5710 

T
 164.366 274.044 337.425 0 0 0 0 0 0 0 775.835 

echnician  P 4407 6634 6732 0 0 0 0 0 0 0 17773 

P
 308.977 491.054 606.103 0 0 0 0 0 0 0 1406.134 

 Total 6427 9418 9698 0 0 0 0 0 0 0 25543 

T
 308.977 627.991 1020.36 0 0 0 0 0 0 0 1957.334 

otal 6427 11997 16812 0 0 0 0 0 0 0 35236 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Other  MC 0.0 141.2 183.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 331.053 
Travel  MC 0.0 7.6 7.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 18.377 

MC Total 0.0 148.7 190.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 349.430 

Other  P 42.1 66.3 26.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 145.576 
Travel  P 63.4 109.8 76.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 351.207 
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P Total 105.5 176.1 102.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 496.783 

Total 105.5 324.9 293.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 846.213 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 436 1010 1358 0 0 0 0 0 0 0 2804 
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WBS  1.3.1 Descriptio Barrel Cryostat 

 Institution  Contact J. Sondericker 

Complete the design, manufacturing and installation of the Barrel Cryostat for the ATLAS experiment.  Follow up  
includes integration questions:  CERN safety (TIS) , EM calorimeter , Tile interface, Solenoid and Cryogenics. 
The Barrel Cryostat contains the Barrel Electromagnetic calorimeter, but in addition it houses 
the Solenoid magnet in the vacuum space. 

 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 264 53 20 317 0 264 0 0 1.6 0.0 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
M
 0 0 218.174 0 0 0 0 0 0 0 218.174 

echanical Engineer  P 0 0 2200 0 0 0 0 0 0 0 2200 

T
 0 0 46.284 0 0 0 0 0 0 0 46.284 

echnician  P 0 0 700 0 0 0 0 0 0 0 700 

P
 0 0 264.458 0 0 0 0 0 0 0 264.458 

 Total 0 0 2900 0 0 0 0 0 0 0 2900 

T
 0 0 264.458 0 0 0 0 0 0 0 264.458 

otal 0 0 2900 0 0 0 0 0 0 0 2900 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 0 0 264 0 0 0 0 0 0 0 264 
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WBS  1.3.1.5 Descriptio Integration/Installation 

 Institution  Contact J. Sondericker 

Includes the US ATLAS  participation in the Cryostat acceptance tests at CERN. Particiaption in the Feedthrough,  
signal and high voltage installation, survey cryostat and interfacing equipment, installation of seals and  
instrumentation. Assist in the calorimeter installation, magnet installation, and the installation of the calorimeter in  
the experiments area. Assist in the integration of the Cryostat into the final experiment. 
                                      Engineering judgementBasis of  
                                      Most of the Assembly cost will be born by ATLAS. 4 survey technicians for 2 months, Details of 
Estimate: 
plus 4 cryogenic systems technicians for 2 months. The US responsibility,for seal and instrumentation installation,   
is to assist and advise during the calorimeter installation and especially during the acceptance tests at CERN. 1  
engineer for 2.5 years, with 1 engineer halftime for 2 years. 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 264 53 20 317 0 264 0 0 1.6 0.0 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
M
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

ANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
SUMMARY: 
M
 0 0 218.174 0 0 0 0 0 0 0 218.174 

echanical Engineer  P 0 0 2200 0 0 0 0 0 0 0 2200 

T
 0 0 46.284 0 0 0 0 0 0 0 46.284 

echnician  P 0 0 700 0 0 0 0 0 0 0 700 

P
 0 0 264.458 0 0 0 0 0 0 0 264.458 

 Total 0 0 2900 0 0 0 0 0 0 0 2900 

T
 0 0 264.458 0 0 0 0 0 0 0 264.458 

otal 0 0 2900 0 0 0 0 0 0 0 2900 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 0 0 264 0 0 0 0 0 0 0 264 
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WBS  1.3.1.5.1 Descriptio Integration in Hall 180 

 Institution  BNL-Cryostat Contact J. Sondericker 

1) Cryostat - Calorimeter Interface Conribution to West Hall Construction. 
                                      Engineering judgementBasis of  
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 0 0 0 0 0 0 0 0 0.0 0.0 
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WBS  1.3.1.5.1.1 Descriptio Cryogenic Interfaces 

 Institution  BNL-Cryostat Contact J. Sondericker 

 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 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  1.3.1.5.1.2 Descriptio Cryostat Testing 

 Institution  BNL-Cryostat Contact J. Sondericker 

 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 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  1.3.1.5.2 Descriptio Installation in the Pit 

 Institution  BNL-Cryostat Contact J. Sondericker 

2) Cryostatat - Installation 
                                      Engineering judgementBasis of  
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 264 53 20 317 0 264 0 0 1.6 0.0 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
M
 0 0 218.174 0 0 0 0 0 0 0 218.174 

echanical Engineer  P 0 0 2200 0 0 0 0 0 0 0 2200 

T
 0 0 46.284 0 0 0 0 0 0 0 46.284 

echnician  P 0 0 700 0 0 0 0 0 0 0 700 

P
 0 0 264.458 0 0 0 0 0 0 0 264.458 

 Total 0 0 2900 0 0 0 0 0 0 0 2900 

T
 0 0 264.458 0 0 0 0 0 0 0 264.458 

otal 0 0 2900 0 0 0 0 0 0 0 2900 

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

 3 3 3 2 2 2 2 20 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 0 0 264 0 0 0 0 0 0 0 264 
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WBS  1.3.2 Descriptio Feedthrough (FT) 

 Institution  BNL Contact D. Rahm 

  Signal and high voltage feedthroughs for the barrel EM calorimeter. There are 32 signal FT per side for a total of 64 
 and 2 high voltage FT for the barrel. and  4 HV FTs for the endcap calorimeters (2 for each encap).. 

 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 38 7 18 45 17 0 21 0 0.4 0.0 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
G
 4.301 1.075 0 0 0 0 0 0 0 0 5.376 

rad Student  P 320 80 0 0 0 0 0 0 0 0 400 

T
 9.446 2.362 0 0 0 0 0 0 0 0 11.808 

echnician  P 256 64 0 0 0 0 0 0 0 0 320 

P
 13.747 3.437 0 0 0 0 0 0 0 0 17.184 

 Total 576 144 0 0 0 0 0 0 0 0 720 

T
 13.747 3.437 0 0 0 0 0 0 0 0 17.184 

otal 576 144 0 0 0 0 0 0 0 0 720 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Other  P 11.0 10.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 21.000 

P Total 11.0 10.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 21.000 

Total 11.0 10.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 21.000 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 25 13 0 0 0 0 0 0 0 0 38 
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WBS  1.3.2.2 Descriptio HV Feedthrough 

 Institution  SUNY SB Contact B. McCarthy 

Warm feedthrough on top of cryostat to carry in all high voltages for the calorimeter 
6 total: 2 barrel, 2 each endcap 
Installation for barrel only 

 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 38 7 18 45 17 0 21 0 0.4 0.0 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
G
 4.301 1.075 0 0 0 0 0 0 0 0 5.376 

rad Student  P 320 80 0 0 0 0 0 0 0 0 400 

T
 9.446 2.362 0 0 0 0 0 0 0 0 11.808 

echnician  P 256 64 0 0 0 0 0 0 0 0 320 

P
 13.747 3.437 0 0 0 0 0 0 0 0 17.184 

 Total 576 144 0 0 0 0 0 0 0 0 720 

T
 13.747 3.437 0 0 0 0 0 0 0 0 17.184 

otal 576 144 0 0 0 0 0 0 0 0 720 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Other  P 11.0 10.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 21.000 

P Total 11.0 10.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 21.000 

Total 11.0 10.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 21.000 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 25 13 0 0 0 0 0 0 0 0 38 
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WBS  1.3.2.2.4 Descriptio Installation 

 Institution  SUNY SB Contact B. McCarthy 

Installation in the barrel cryostat, verifying that there are no leaks, connecting all wires and verifying proper  
                                      Endcap installation not included. !0 k$ for local CERN laborDetails of Estimate: 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 38 7 18 45 17 0 21 0 0.4 0.0 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
G
 4.301 1.075 0 0 0 0 0 0 0 0 5.376 

rad Student  P 320 80 0 0 0 0 0 0 0 0 400 

T
 9.446 2.362 0 0 0 0 0 0 0 0 11.808 

echnician  P 256 64 0 0 0 0 0 0 0 0 320 

P
 13.747 3.437 0 0 0 0 0 0 0 0 17.184 

 Total 576 144 0 0 0 0 0 0 0 0 720 

T
 13.747 3.437 0 0 0 0 0 0 0 0 17.184 

otal 576 144 0 0 0 0 0 0 0 0 720 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Other  P 11.0 10.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 21.000 

P Total 11.0 10.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 21.000 

Total 11.0 10.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 21.000 

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

 3 4 4 0 2 1 2 18 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 25 13 0 0 0 0 0 0 0 0 38 
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WBS  1.3.3 Descriptio Cryogenics 

 Institution  BNL-Cryostat Contact J. Sonericker 

 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 388 88 23 477 322 0 66 0 2.0 0.0 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
M
 98.872 156.194 27.569 0 0 0 0 0 0 0 282.635 

echanical Engineer  P 997 1575 278 0 0 0 0 0 0 0 2850 

T
 13.885 21.952 3.835 0 0 0 0 0 0 0 39.672 

echnician  P 210 332 58 0 0 0 0 0 0 0 600 

P
 112.757 178.146 31.404 0 0 0 0 0 0 0 322.307 

 Total 1207 1907 336 0 0 0 0 0 0 0 3450 

T
 112.757 178.146 31.404 0 0 0 0 0 0 0 322.307 

otal 1207 1907 336 0 0 0 0 0 0 0 3450 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Travel  P 19.1 30.1 5.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 66.163 

P Total 19.1 30.1 5.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 66.163 

Total 19.1 30.1 5.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 66.163 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 136 215 38 0 0 0 0 0 0 0 388 
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WBS  1.3.3.1 Descriptio LN2 Refrigirator System 

 Institution  BNL-Cryostat Contact J. Sonericker 

Include: 
 
1) Compressor to be located above ground, Oil removal and Gas handeling. 
2) Ln2 Refrigirator Cycle - to be located in Cryo-room underground. 
3) 15000 Liter Dewer located in the Experimental area. 
4) Interconnection and transfer lines. 
5) Instrumentation 

 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 388 88 23 477 322 0 66 0 2.0 0.0 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
M
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

ANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
SUMMARY: 
M
 98.872 156.194 27.569 0 0 0 0 0 0 0 282.635 

echanical Engineer  P 997 1575 278 0 0 0 0 0 0 0 2850 

T
 13.885 21.952 3.835 0 0 0 0 0 0 0 39.672 

echnician  P 210 332 58 0 0 0 0 0 0 0 600 

P
 112.757 178.146 31.404 0 0 0 0 0 0 0 322.307 

 Total 1207 1907 336 0 0 0 0 0 0 0 3450 

T
 112.757 178.146 31.404 0 0 0 0 0 0 0 322.307 

otal 1207 1907 336 0 0 0 0 0 0 0 3450 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Travel  P 19.1 30.1 5.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 66.163 

P Total 19.1 30.1 5.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 66.163 

Total 19.1 30.1 5.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 66.163 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 136 215 38 0 0 0 0 0 0 0 388 
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WBS  1.3.3.1.4 Descriptio Installation at CERN Site 

 Institution  BNL-Cryostat Contact J. Sonericker 

Portion of the refrigirator contract whereby a sub-contractor installs equipment at  
CERN site, plant is operated, performance measured and finallu accepted. 

 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 388 88 23 477 322 0 66 0 2.0 0.0 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
M
 98.872 156.194 27.569 0 0 0 0 0 0 0 282.635 

echanical Engineer  P 997 1575 278 0 0 0 0 0 0 0 2850 

T
 13.885 21.952 3.835 0 0 0 0 0 0 0 39.672 

echnician  P 210 332 58 0 0 0 0 0 0 0 600 

P
 112.757 178.146 31.404 0 0 0 0 0 0 0 322.307 

 Total 1207 1907 336 0 0 0 0 0 0 0 3450 

T
 112.757 178.146 31.404 0 0 0 0 0 0 0 322.307 

otal 1207 1907 336 0 0 0 0 0 0 0 3450 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Travel  P 19.1 30.1 5.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 66.163 

P Total 19.1 30.1 5.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 66.163 

Total 19.1 30.1 5.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 66.163 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 136 215 38 0 0 0 0 0 0 0 388 
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WBS  1.3.3.1.4.1 Descriptio Vendor Installation Plan 

 Institution  BNL-Cryostat Contact J. Sonericker 

Specification of instlation plan for contracts instalation at CERN. 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 30 7 23 37 25 0 6 0 0.1 0.0 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
M
 24.792 0 0 0 0 0 0 0 0 0 24.792 

echanical Engineer  P 250 0 0 0 0 0 0 0 0 0 250 

P
 24.792 0 0 0 0 0 0 0 0 0 24.792 

 Total 250 0 0 0 0 0 0 0 0 0 250 

T
 24.792 0 0 0 0 0 0 0 0 0 24.792 

otal 250 0 0 0 0 0 0 0 0 0 250 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Travel  P 4.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.519 

P Total 4.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.519 

Total 4.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.519 

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

 2 4 4 3 2 2 2 23 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 30 0 0 0 0 0 0 0 0 0 30 

 Page 17 of 92 



U.S. ATLAS Installation Cost Book 12/10/2002 7:40:23 AM 
WBS  1.3.3.1.4.2 Descriptio Witness Plant Acceptance Tests at CERN 

 Institution  BNL-Cryostat Contact J. Sonericker 

 Writing acceptance test plan, and witnessing tests at CERN, including running the system, measuring capacity etc. 
                                      Engineering judgementBasis of  
                                      Level of effort to support acceptance testing from vendor.  Includes writing and Details of Estimate: 
negotiating test plans with CERN and TIS, monitoring instalation and instrumentation for testing, resolving issues,  
conducting test, and analyzing results.  Includes 2 trips to CERN, with one extended stay (4-6 weeks) 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 67 15 23 83 50 0 18 0 0.3 0.0 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
M
 0 49.585 0 0 0 0 0 0 0 0 49.585 

echanical Engineer  P 0 500 0 0 0 0 0 0 0 0 500 

P
 0 49.585 0 0 0 0 0 0 0 0 49.585 

 Total 0 500 0 0 0 0 0 0 0 0 500 

T
 0 49.585 0 0 0 0 0 0 0 0 49.585 

otal 0 500 0 0 0 0 0 0 0 0 500 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Travel  P 0.0 14.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 17.770 

P Total 0.0 14.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 17.770 

Total 0.0 14.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 17.770 

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

 2 4 4 3 2 2 2 23 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 0 67 0 0 0 0 0 0 0 0 67 
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WBS  1.3.3.1.4.3 Descriptio Installation 

 Institution  BNL-Cryostat Contact J. Sonericker 

 Costs to witness contractor installation of  mechanical components of the LN2 system. 
                                      Engineering judgementBasis of  
                                      Level of effort for 4-5 months to coordinate and oversee contractor installation.  Details of Estimate: 
Includes travel and per diem for an extended stay for two engineers. 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 108 25 23 133 84 0 24 0 0.5 0.0 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
M
 74.08 10.215 0 0 0 0 0 0 0 0 84.295 

echanical Engineer  P 747 103 0 0 0 0 0 0 0 0 850 

P
 74.08 10.215 0 0 0 0 0 0 0 0 84.295 

 Total 747 103 0 0 0 0 0 0 0 0 850 

T
 74.08 10.215 0 0 0 0 0 0 0 0 84.295 

otal 747 103 0 0 0 0 0 0 0 0 850 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Travel  P 12.0 7.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 23.896 

P Total 12.0 7.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 23.896 

Total 12.0 7.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 23.896 

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

 2 4 4 3 2 2 2 23 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 89 20 0 0 0 0 0 0 0 0 108 
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WBS  1.3.3.1.4.4 Descriptio Leak and Pressure Tests 

 Institution  BNL-Cryostat Contact J. Sonericker 

 Final Leak and pressure tests of the system in preparation for acceptance tests. 
                                      Engineering judgementBasis of  
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 56 13 23 69 50 0 6 0 0.3 0.0 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
M
 0 29.751 0 0 0 0 0 0 0 0 29.751 

echanical Engineer  P 0 300 0 0 0 0 0 0 0 0 300 

T
 13.885 5.951 0 0 0 0 0 0 0 0 19.836 

echnician  P 210 90 0 0 0 0 0 0 0 0 300 

P
 13.885 35.702 0 0 0 0 0 0 0 0 49.587 

 Total 210 390 0 0 0 0 0 0 0 0 600 

T
 13.885 35.702 0 0 0 0 0 0 0 0 49.587 

otal 210 390 0 0 0 0 0 0 0 0 600 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Travel  P 2.5 2.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.247 

P Total 2.5 2.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.247 

Total 2.5 2.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.247 

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

 2 4 4 3 2 2 2 23 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 17 39 0 0 0 0 0 0 0 0 56 
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WBS  1.3.3.1.4.5 Descriptio Acceptance Tests after Installation 

 Institution  BNL-Cryostat Contact J. Sonericker 

Actual operation of the refrigirator system, its performace comparted to 1.3.3.1.4.2 
                                      Engineering judgementBasis of  
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 127 28 22 155 114 0 13 0 0.7 0.0 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
M
 0 66.643 27.569 0 0 0 0 0 0 0 94.212 

echanical Engineer  P 0 672 278 0 0 0 0 0 0 0 950 

T
 0 16.001 3.835 0 0 0 0 0 0 0 19.836 

echnician  P 0 242 58 0 0 0 0 0 0 0 300 

P
 0 82.644 31.404 0 0 0 0 0 0 0 114.048 

 Total 0 914 336 0 0 0 0 0 0 0 1250 

T
 0 82.644 31.404 0 0 0 0 0 0 0 114.048 

otal 0 914 336 0 0 0 0 0 0 0 1250 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Travel  P 0.0 5.2 5.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12.731 

P Total 0.0 5.2 5.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12.731 

Total 0.0 5.2 5.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12.731 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 0 89 38 0 0 0 0 0 0 0 127 
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WBS  1.3.3.1.4.5.1 Descriptio Compressor and Gas Handling 

 Institution  BNL-Cryostat Contact J. Sonericker 

 Portion of acceptance tests pretaining to the compressor and gas handeling. 
                                      Engineering judgementBasis of  
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 32 7 22 39 30 0 2 0 0.2 0.0 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
M
 0 29.751 0 0 0 0 0 0 0 0 29.751 

echanical Engineer  P 0 300 0 0 0 0 0 0 0 0 300 

P
 0 29.751 0 0 0 0 0 0 0 0 29.751 

 Total 0 300 0 0 0 0 0 0 0 0 300 

T
 0 29.751 0 0 0 0 0 0 0 0 29.751 

otal 0 300 0 0 0 0 0 0 0 0 300 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Travel  P 0.0 1.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.959 

P Total 0.0 1.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.959 

Total 0.0 1.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.959 

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

 2 4 4 2 2 2 2 22 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 0 32 0 0 0 0 0 0 0 0 32 
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WBS  1.3.3.1.4.5.2 Descriptio LN2 Refrigerator System 

 Institution  BNL-Cryostat Contact J. Sonericker 

Support of Nitrogen Refrigerator system acceptance tests. 
                                      Engineering judgementBasis of  
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 37 8 22 45 35 0 2 0 0.2 0.0 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
M
 0 34.71 0 0 0 0 0 0 0 0 34.710 

echanical Engineer  P 0 350 0 0 0 0 0 0 0 0 350 

P
 0 34.71 0 0 0 0 0 0 0 0 34.710 

 Total 0 350 0 0 0 0 0 0 0 0 350 

T
 0 34.71 0 0 0 0 0 0 0 0 34.710 

otal 0 350 0 0 0 0 0 0 0 0 350 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Travel  P 0.0 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.838 

P Total 0.0 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.838 

Total 0.0 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.838 

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

 2 4 4 2 2 2 2 22 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 0 37 0 0 0 0 0 0 0 0 37 
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WBS  1.3.3.1.4.5.3 Descriptio Insulating Vacuum 

 Institution  BNL-Cryostat Contact J. Sonericker 

Monitoring vacuum systems during the acceptance tests - assessment and acceptance. 
                                      Engineering judgementBasis of  
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 24 5 22 29 20 0 4 0 0.2 0.0 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
T
 0 16.001 3.835 0 0 0 0 0 0 0 19.836 

echnician  P 0 242 58 0 0 0 0 0 0 0 300 

P
 0 16.001 3.835 0 0 0 0 0 0 0 19.836 

 Total 0 242 58 0 0 0 0 0 0 0 300 

T
 0 16.001 3.835 0 0 0 0 0 0 0 19.836 

otal 0 242 58 0 0 0 0 0 0 0 300 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Travel  P 0.0 1.5 1.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.161 

P Total 0.0 1.5 1.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.161 

Total 0.0 1.5 1.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.161 

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

 2 4 4 2 2 2 2 22 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 0 18 6 0 0 0 0 0 0 0 24 
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WBS  1.3.3.1.4.5.4 Descriptio Storage Dewar System 

 Institution  BNL-Cryostat Contact J. Sonericker 

Monitoring and evaluation of the 15,000 liter dewar system against specification for  
acceptance. 
                                      Engineering judgementBasis of  
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 35 8 22 42 30 0 5 0 0.2 0.0 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
M
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

ANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
SUMMARY: 
M
 0 2.182 27.569 0 0 0 0 0 0 0 29.751 

echanical Engineer  P 0 22 278 0 0 0 0 0 0 0 300 

P
 0 2.182 27.569 0 0 0 0 0 0 0 29.751 

 Total 0 22 278 0 0 0 0 0 0 0 300 

T
 0 2.182 27.569 0 0 0 0 0 0 0 29.751 

otal 0 22 278 0 0 0 0 0 0 0 300 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Travel  P 0.0 0.5 3.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.773 

P Total 0.0 0.5 3.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.773 

Total 0.0 0.5 3.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.773 

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

 2 4 4 2 2 2 2 22 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 0 3 32 0 0 0 0 0 0 0 35 
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WBS  1.3.6 Descriptio System Crate Integration 

 Institution  BNL Contact H. Takai 

This item refers to the manufacture of hardware for the integration of front end electronics. It includes the cost of  
crates, power distribution system, power supplies, cooling system, base planes, warm cables. Crates for test  
modules (module 0) is also included in this WBS. Includes manufacture, assembly and installation of delivered  

 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 844 189 22 1033 379 213 171 81 5.5 1.2 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
E
 0 11.597 11.597 0 0 0 0 0 0 0 23.194 

lectrical Engineer  MC 0 155 155 0 0 0 0 0 0 0 310 

M
 0 2.993 2.993 0 0 0 0 0 0 0 5.986 

echanical Engineer  MC 0 40 40 0 0 0 0 0 0 0 80 

T
 0 45.672 90.397 0 0 0 0 0 0 0 136.069 

echnician  MC 0 772 1528 0 0 0 0 0 0 0 2300 

M
 0 60.262 104.987 0 0 0 0 0 0 0 165.249 

C Total 0 967 1723 0 0 0 0 0 0 0 2690 

E
 2.095 2.021 1.871 0 0 0 0 0 0 0 5.987 

lectrical Engineer  P 28 27 25 0 0 0 0 0 0 0 80 

M
 13.093 23.35 12.944 0 0 0 0 0 0 0 49.387 

echanical Engineer  P 175 312 173 0 0 0 0 0 0 0 660 

T
 48.217 117.433 205.285 0 0 0 0 0 0 0 370.935 

echnician  P 815 1985 3470 0 0 0 0 0 0 0 6270 

P
 63.405 142.804 220.1 0 0 0 0 0 0 0 426.309 

 Total 1018 2324 3668 0 0 0 0 0 0 0 7010 

T
 63.405 203.066 325.087 0 0 0 0 0 0 0 591.558 

otal 1018 3291 5391 0 0 0 0 0 0 0 9700 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Other  MC 0.0 41.1 41.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 88.974 
Travel  MC 0.0 7.6 7.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 18.377 

MC Total 0.0 48.7 48.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 107.351 

Other  P 7.9 33.1 7.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 59.326 
Travel  P 25.3 25.3 20.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 85.766 

P Total 33.1 58.4 28.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 145.092 

Total 33.1 107.1 76.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 252.443 
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PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 104 328 413 0 0 0 0 0 0 0 844 
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WBS  1.3.6.1 Descriptio Pedestal 

 Institution  BNL Contact H. Takai 

Pedestals are mechanical fixtures used to attach the crates to the cryostat walls. It will provide the necessary  
mechanical support for the crates and low ohmic restistance for grounding. Includes cost for design, prototyping,  
manufacturing, and installation of pedestals for the EM barrel, Forward Calorimeter and Endcap Test Cryostat,  
Barrel Test Cryostat. We will deliver 32 pedestals for the barrel and 2 for the forward calorimeter + spares. For the  
test cryostats we will deliver 2 for barrel module 0 and 2 for the Endcap cryostat. This item includes the  
manufacturing cost of prototypes of mechanical and electrical evaluation as well. 

 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 118 28 24 146 68 0 50 0 0.6 0.0 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
M
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

ANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
SUMMARY: 
M
 8.529 8.455 3.966 0 0 0 0 0 0 0 20.950 

echanical Engineer  P 114 113 53 0 0 0 0 0 0 0 280 

T
 17.097 17.097 12.542 0 0 0 0 0 0 0 46.736 

echnician  P 289 289 212 0 0 0 0 0 0 0 790 

P
 25.626 25.552 16.508 0 0 0 0 0 0 0 67.686 

 Total 403 402 265 0 0 0 0 0 0 0 1070 

T
 25.626 25.552 16.508 0 0 0 0 0 0 0 67.686 

otal 403 402 265 0 0 0 0 0 0 0 1070 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Other  P 1.9 1.9 1.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.001 
Travel  P 13.5 13.5 8.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 42.880 

P Total 15.4 15.4 10.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 49.881 

Total 15.4 15.4 10.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 49.881 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 44 44 29 0 0 0 0 0 0 0 118 
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WBS  1.3.6.1.4 Descriptio Assembly 

 Institution  BNL Contact H. Takai 

Assembly  Cost of Pedestals. Manpower required to install pedestals on the Cryostat in the West Hall. 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 118 28 24 146 68 0 50 0 0.6 0.0 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
M
 8.529 8.455 3.966 0 0 0 0 0 0 0 20.950 

echanical Engineer  P 114 113 53 0 0 0 0 0 0 0 280 

T
 17.097 17.097 12.542 0 0 0 0 0 0 0 46.736 

echnician  P 289 289 212 0 0 0 0 0 0 0 790 

P
 25.626 25.552 16.508 0 0 0 0 0 0 0 67.686 

 Total 403 402 265 0 0 0 0 0 0 0 1070 

T
 25.626 25.552 16.508 0 0 0 0 0 0 0 67.686 

otal 403 402 265 0 0 0 0 0 0 0 1070 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Other  P 1.9 1.9 1.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.001 
Travel  P 13.5 13.5 8.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 42.880 

P Total 15.4 15.4 10.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 49.881 

Total 15.4 15.4 10.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 49.881 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 44 44 29 0 0 0 0 0 0 0 118 
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WBS  1.3.6.1.4.1 Descriptio Mock up 

 Institution  BNL Contact H. Takai 

Installation cost of module zero pedestals. Module zero pedestals are different than regular pedestals. 
                                      Engineering judgementBasis of  
                                      Installation costs include mechanical technician time for adjustment of parts and Details of Estimate: 
instalation in the cryostat. Travel costs are included. 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 30 7 24 37 18 0 12 0 0.2 0.0 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
M
 4.489 4.489 0 0 0 0 0 0 0 0 8.978 

echanical Engineer  P 60 60 0 0 0 0 0 0 0 0 120 

T
 4.437 4.437 0 0 0 0 0 0 0 0 8.874 

echnician  P 75 75 0 0 0 0 0 0 0 0 150 

P
 8.926 8.926 0 0 0 0 0 0 0 0 17.852 

 Total 135 135 0 0 0 0 0 0 0 0 270 

T
 8.926 8.926 0 0 0 0 0 0 0 0 17.852 

otal 135 135 0 0 0 0 0 0 0 0 270 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Travel  P 5.1 5.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12.251 

P Total 5.1 5.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12.251 

Total 5.1 5.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12.251 

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

 6 4 4 0 2 2 1 24 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 15 15 0 0 0 0 0 0 0 0 30 
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WBS  1.3.6.1.4.2 Descriptio Barrel 

 Institution  BNL Contact H. Takai 

Installation cost of EM barrel pedestals. Includes travel cost of personnel to CERN, tools and necessary  
                                      Engineering judgementBasis of  
                                      Installation cost includes travel costs for personnel to install pedestals in the ATLAS Details of Estimate: 
cryostat. Pedestals will be produced and pre assembled prior to shipment. Technician time for it is also included in  
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 57 14 24 71 28 0 30 0 0.3 0.0 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
M
 2.993 2.993 2.993 0 0 0 0 0 0 0 8.979 

echanical Engineer  P 40 40 40 0 0 0 0 0 0 0 120 

T
 6.33 6.33 6.271 0 0 0 0 0 0 0 18.931 

echnician  P 107 107 106 0 0 0 0 0 0 0 320 

P
 9.323 9.323 9.264 0 0 0 0 0 0 0 27.910 

 Total 147 147 146 0 0 0 0 0 0 0 440 

T
 9.323 9.323 9.264 0 0 0 0 0 0 0 27.910 

otal 147 147 146 0 0 0 0 0 0 0 440 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Other  P 1.4 1.4 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.000 
Travel  P 6.7 6.7 6.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 24.505 

P Total 8.1 8.1 8.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 29.505 

Total 8.1 8.1 8.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 29.505 

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

 6 4 4 0 2 2 1 24 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 19 19 19 0 0 0 0 0 0 0 57 
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WBS  1.3.6.1.4.3 Descriptio EC calorimeter 

 Institution  BNL Contact H. Takai 

Installation cost of Forward calorimeter pedestals 
                                      Engineering judgementBasis of  
                                      On the basis of 1.3.6.1.3.3Details of Estimate: 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 30 7 24 37 22 0 8 0 0.2 0.0 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
M
 1.047 0.973 0.973 0 0 0 0 0 0 0 2.993 

echanical Engineer  P 14 13 13 0 0 0 0 0 0 0 40 

T
 6.33 6.33 6.271 0 0 0 0 0 0 0 18.931 

echnician  P 107 107 106 0 0 0 0 0 0 0 320 

P
 7.377 7.303 7.244 0 0 0 0 0 0 0 21.924 

 Total 121 120 119 0 0 0 0 0 0 0 360 

T
 7.377 7.303 7.244 0 0 0 0 0 0 0 21.924 

otal 121 120 119 0 0 0 0 0 0 0 360 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Other  P 0.6 0.6 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.001 
Travel  P 1.7 1.7 1.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.124 

P Total 2.2 2.2 2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8.125 

Total 2.2 2.2 2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8.125 

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

 6 4 4 0 2 2 1 24 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 10 10 10 0 0 0 0 0 0 0 30 
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WBS  1.3.6.2 Descriptio Cables and Base Plane 

 Institution  BNL Contact H. Takai 

Warm cables are used to route signals from the warm feedthroughs to the baseplane where the FEB are connected.  
The Baseplane is used as a interface between the FEB and warm cables and to route analog trigger sum signals  
from the individual FEB and tower builders. This item includes the design, prototyping, manufacture and installation  
of cables and baseplanes. For the final system the production run includes 2400 cables and 64 baseplanes and  
spares. It also include the cost for prototyping and manufacture of cables and baseplanes for the module zero test  

 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 100 20 20 120 57 0 44 0 0.5 0.6 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
M
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

ANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
SUMMARY: 
E
 2.095 2.021 1.871 0 0 0 0 0 0 0 5.987 

lectrical Engineer  P 28 27 25 0 0 0 0 0 0 0 80 

T
 16.921 16.861 16.801 0 0 0 0 0 0 0 50.583 

echnician  P 286 285 284 0 0 0 0 0 0 0 855 

P
 19.016 18.882 18.672 0 0 0 0 0 0 0 56.570 

 Total 314 312 309 0 0 0 0 0 0 0 935 

T
 19.016 18.882 18.672 0 0 0 0 0 0 0 56.570 

otal 314 312 309 0 0 0 0 0 0 0 935 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Other  P 5.3 5.3 5.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 19.192 
Travel  P 6.7 6.7 6.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 24.509 

P Total 12.0 12.0 12.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 43.701 

Total 12.0 12.0 12.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 43.701 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 34 33 33 0 0 0 0 0 0 0 100 
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WBS  1.3.6.2.4 Descriptio Instalation and Testing 

 Institution  BNL Contact H. Takai 

Includes testing of all cables and baseplanes prior to installation and cost for the installation of the cables and  
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 100 20 20 120 57 0 44 0 0.5 0.6 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
E
 2.095 2.021 1.871 0 0 0 0 0 0 0 5.987 

lectrical Engineer  P 28 27 25 0 0 0 0 0 0 0 80 

T
 16.921 16.861 16.801 0 0 0 0 0 0 0 50.583 

echnician  P 286 285 284 0 0 0 0 0 0 0 855 

P
 19.016 18.882 18.672 0 0 0 0 0 0 0 56.570 

 Total 314 312 309 0 0 0 0 0 0 0 935 

T
 19.016 18.882 18.672 0 0 0 0 0 0 0 56.570 

otal 314 312 309 0 0 0 0 0 0 0 935 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Other  P 5.3 5.3 5.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 19.192 
Travel  P 6.7 6.7 6.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 24.509 

P Total 12.0 12.0 12.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 43.701 

Total 12.0 12.0 12.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 43.701 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 34 33 33 0 0 0 0 0 0 0 100 
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WBS  1.3.6.2.4.1 Descriptio Cables EM Barrel 

 Institution  BNL Contact H. Takai 

Test and installation of barrel cables for shorts and conductivity. Equipment for cable test. 
                                      Engineering judgementBasis of  
                                      Cost Estimate - The cost estimate is an engineering estimate. It includes the purchase Details of 
Estimate: 
of cable testing equipment and tehcnician time to test cables.  
 
Man Power required - We require one EE to oversee the installation and tests and two technicians for the actual test  
and installation in situ. 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 35 7 20 41 14 0 20 0 0.1 0.2 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
E
 0.524 0.524 0.449 0 0 0 0 0 0 0 1.497 

lectrical Engineer  P 7 7 6 0 0 0 0 0 0 0 20 

T
 4.26 4.26 4.2 0 0 0 0 0 0 0 12.720 

echnician  P 72 72 71 0 0 0 0 0 0 0 215 

P
 4.784 4.784 4.649 0 0 0 0 0 0 0 14.217 

 Total 79 79 77 0 0 0 0 0 0 0 235 

T
 4.784 4.784 4.649 0 0 0 0 0 0 0 14.217 

otal 79 79 77 0 0 0 0 0 0 0 235 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Other  P 2.2 2.2 2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8.064 
Travel  P 3.4 3.4 3.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12.253 

P Total 5.6 5.6 5.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 20.317 

Total 5.6 5.6 5.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 20.317 

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

 4 4 4 0 2 2 1 20 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 12 12 11 0 0 0 0 0 0 0 35 
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WBS  1.3.6.2.4.2 Descriptio Cables for EC Calorimeter 

 Institution  BNL Contact H. Takai 

Test and installation of forward calorimeter warm cables 
                                      Engineering judgementBasis of  
                                      Similar to 1.3.6.2.4.1Details of Estimate: 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 29 6 20 35 20 0 9 0 0.2 0.1 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
E
 0.524 0.524 0.449 0 0 0 0 0 0 0 1.497 

lectrical Engineer  P 7 7 6 0 0 0 0 0 0 0 20 

T
 6.153 6.093 6.093 0 0 0 0 0 0 0 18.339 

echnician  P 104 103 103 0 0 0 0 0 0 0 310 

P
 6.677 6.617 6.542 0 0 0 0 0 0 0 19.836 

 Total 111 110 109 0 0 0 0 0 0 0 330 

T
 6.677 6.617 6.542 0 0 0 0 0 0 0 19.836 

otal 111 110 109 0 0 0 0 0 0 0 330 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Other  P 0.8 0.8 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.064 
Travel  P 1.7 1.7 1.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.128 

P Total 2.5 2.5 2.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.192 

Total 2.5 2.5 2.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.192 

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

 4 4 4 0 2 2 1 20 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 10 10 10 0 0 0 0 0 0 0 29 
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WBS  1.3.6.2.4.3 Descriptio Baseplane Barrel & EC 

 Institution  BNL Contact H. Takai 

Test and installation of barrel baseplane. Test for shorts and conductivity. 
                                      Engineering judgementBasis of  
                                      The cost estimate includes mostly mandpower to carry out conductity tests and shorts Details of 
Estimate: 
on the baseplane. This will be done by the manufacturer. It also includes technician time to fit the baseplane on top  
of the pedestal. 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 37 7 20 44 23 0 14 0 0.2 0.2 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
M
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

ANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
SUMMARY: 
E
 1.047 0.973 0.973 0 0 0 0 0 0 0 2.993 

lectrical Engineer  P 14 13 13 0 0 0 0 0 0 0 40 

T
 6.508 6.508 6.508 0 0 0 0 0 0 0 19.524 

echnician  P 110 110 110 0 0 0 0 0 0 0 330 

P
 7.555 7.481 7.481 0 0 0 0 0 0 0 22.517 

 Total 124 123 123 0 0 0 0 0 0 0 370 

T
 7.555 7.481 7.481 0 0 0 0 0 0 0 22.517 

otal 124 123 123 0 0 0 0 0 0 0 370 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Other  P 2.2 2.2 2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8.064 
Travel  P 1.7 1.7 1.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.128 

P Total 3.9 3.9 3.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14.192 

Total 3.9 3.9 3.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14.192 

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

 4 4 4 0 2 2 1 20 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 12 12 12 0 0 0 0 0 0 0 37 
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WBS  1.3.6.3 Descriptio Crate 

 Institution  BNL Contact H. Takai 

Crates or Card Cages are used to hold the Front End Board and associated electronics near the cryostat walls. This  
item includes the design, prototyping, manufacturing, tests, and installation of Crates for EM Barrel, Forward  
Calorimeter, and Module Zero Barrel, Endcap, and Forward. It also includes test crates for laboratories. We will  
deliver 43 crates for barrel and endcap and 5 for module zeros. Crates for the mockup is also included. 
Include: Design of SPAC interface, Cover etc. Still to be done. 

 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 107 21 20 128 80 0 27 0 0.7 0.0 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
M
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

ANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
SUMMARY: 
M
 0 2.993 2.993 0 0 0 0 0 0 0 5.986 

echanical Engineer  MC 0 40 40 0 0 0 0 0 0 0 80 

T
 0 8.874 8.874 0 0 0 0 0 0 0 17.748 

echnician  MC 0 150 150 0 0 0 0 0 0 0 300 

M
 0 11.867 11.867 0 0 0 0 0 0 0 23.734 

C Total 0 190 190 0 0 0 0 0 0 0 380 

M
 4.564 4.489 4.414 0 0 0 0 0 0 0 13.467 

echanical Engineer  P 61 60 59 0 0 0 0 0 0 0 180 

T
 14.199 14.199 14.199 0 0 0 0 0 0 0 42.597 

echnician  P 240 240 240 0 0 0 0 0 0 0 720 

P
 18.763 18.688 18.613 0 0 0 0 0 0 0 56.064 

 Total 301 300 299 0 0 0 0 0 0 0 900 

T
 18.763 30.555 30.48 0 0 0 0 0 0 0 79.798 

otal 301 490 489 0 0 0 0 0 0 0 1280 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Travel  MC 0.0 2.5 2.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.126 

MC Total 0.0 2.5 2.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.126 

Other  P 0.7 0.7 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.504 
Travel  P 5.1 5.1 5.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 18.377 

P Total 5.7 5.7 5.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 20.881 

Total 5.7 8.3 8.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 27.007 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 26 41 41 0 0 0 0 0 0 0 107 
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WBS  1.3.6.3.4 Descriptio Instalation 

 Institution  BNL Contact H. Takai 

Installation of crates in the test cryostat and final cryostat. Mechanical and Electrical test. 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 107 21 20 128 80 0 27 0 0.7 0.0 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
M
 0 2.993 2.993 0 0 0 0 0 0 0 5.986 

echanical Engineer  MC 0 40 40 0 0 0 0 0 0 0 80 

T
 0 8.874 8.874 0 0 0 0 0 0 0 17.748 

echnician  MC 0 150 150 0 0 0 0 0 0 0 300 

M
 0 11.867 11.867 0 0 0 0 0 0 0 23.734 

C Total 0 190 190 0 0 0 0 0 0 0 380 

M
 4.564 4.489 4.414 0 0 0 0 0 0 0 13.467 

echanical Engineer  P 61 60 59 0 0 0 0 0 0 0 180 

T
 14.199 14.199 14.199 0 0 0 0 0 0 0 42.597 

echnician  P 240 240 240 0 0 0 0 0 0 0 720 

P
 18.763 18.688 18.613 0 0 0 0 0 0 0 56.064 

 Total 301 300 299 0 0 0 0 0 0 0 900 

T
 18.763 30.555 30.48 0 0 0 0 0 0 0 79.798 

otal 301 490 489 0 0 0 0 0 0 0 1280 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Travel  MC 0.0 2.5 2.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.126 

MC Total 0.0 2.5 2.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.126 

Other  P 0.7 0.7 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.504 
Travel  P 5.1 5.1 5.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 18.377 

P Total 5.7 5.7 5.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 20.881 

Total 5.7 8.3 8.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 27.007 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 26 41 41 0 0 0 0 0 0 0 107 
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WBS  1.3.6.3.4.1 Descriptio Module - 0/ ATLAS Mockup 

 Institution  BNL Contact H. Takai 

Installation of crates in the test cryostat. 
                                      Engineering judgementBasis of  
                                      Cost Estimate - Travel cost of personnel to CERN for the installation of crates. Details of Estimate: 
 
Manpower - One mechanical engineer for the initial stages of the installation and one mechanical technician for the  
installation 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 30 6 20 36 24 0 6 0 0.2 0.0 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
M
 0 2.993 2.993 0 0 0 0 0 0 0 5.986 

echanical Engineer  MC 0 40 40 0 0 0 0 0 0 0 80 

T
 0 8.874 8.874 0 0 0 0 0 0 0 17.748 

echnician  MC 0 150 150 0 0 0 0 0 0 0 300 

M
 0 11.867 11.867 0 0 0 0 0 0 0 23.734 

C Total 0 190 190 0 0 0 0 0 0 0 380 

T
 0 11.867 11.867 0 0 0 0 0 0 0 23.734 

otal 0 190 190 0 0 0 0 0 0 0 380 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Travel  MC 0.0 2.5 2.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.126 

MC Total 0.0 2.5 2.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.126 

Total 0.0 2.5 2.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.126 

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

 4 4 4 0 2 2 1 20 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 0 15 15 0 0 0 0 0 0 0 30 
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WBS  1.3.6.3.4.2 Descriptio Barrel Crates 

 Institution  BNL Contact H. Takai 

Installation of crates in the barrel cryostat 
                                      Engineering judgementBasis of  
                                      Cost Estimate - Travel cost of personnel to CERN for the installation of crates. Details of Estimate: 
 
Manpower - One mechanical engineer for the initial stages of the installation and one mechanical technician for the  
installation. 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 51 10 20 61 36 0 15 0 0.3 0.0 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
M
 2.544 2.469 2.469 0 0 0 0 0 0 0 7.482 

echanical Engineer  P 34 33 33 0 0 0 0 0 0 0 100 

T
 9.466 9.466 9.466 0 0 0 0 0 0 0 28.398 

echnician  P 160 160 160 0 0 0 0 0 0 0 480 

P
 12.01 11.935 11.935 0 0 0 0 0 0 0 35.880 

 Total 194 193 193 0 0 0 0 0 0 0 580 

T
 12.01 11.935 11.935 0 0 0 0 0 0 0 35.880 

otal 194 193 193 0 0 0 0 0 0 0 580 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Other  P 0.7 0.7 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.504 
Travel  P 3.4 3.4 3.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12.253 

P Total 4.1 4.1 4.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14.757 

Total 4.1 4.1 4.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14.757 

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

 4 4 4 0 2 2 1 20 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 17 17 17 0 0 0 0 0 0 0 51 
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WBS  1.3.6.3.4.3 Descriptio EC crates 

 Institution  BNL Contact H. Takai 

Installation of crates in the forward calorimeter cryostat. 
                                      Engineering judgementBasis of  
                                      Cost Estimate - Travel cost of personnel to CERN for the installation of crates. Details of Estimate: 
 
Manpower - One mechanical engineer for the initial stages of the installation and one mechanical technician for the  
installation. 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 26 5 20 32 20 0 6 0 0.2 0.0 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
M
 2.02 2.02 1.945 0 0 0 0 0 0 0 5.985 

echanical Engineer  P 27 27 26 0 0 0 0 0 0 0 80 

T
 4.733 4.733 4.733 0 0 0 0 0 0 0 14.199 

echnician  P 80 80 80 0 0 0 0 0 0 0 240 

P
 6.753 6.753 6.678 0 0 0 0 0 0 0 20.184 

 Total 107 107 106 0 0 0 0 0 0 0 320 

T
 6.753 6.753 6.678 0 0 0 0 0 0 0 20.184 

otal 107 107 106 0 0 0 0 0 0 0 320 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Travel  P 1.7 1.7 1.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.124 

P Total 1.7 1.7 1.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.124 

Total 1.7 1.7 1.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.124 

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

 4 4 4 0 2 2 1 20 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 9 9 9 0 0 0 0 0 0 0 26 

 Page 43 of 92 



U.S. ATLAS Installation Cost Book 12/10/2002 7:40:37 AM 
WBS  1.3.6.4 Descriptio Power and Services 

 Institution  BNL Contact H. Takai 

Power - Power supplies and power distribution system for the crates. Power feeds to the module is not be done in  
the conventional approach, I.e. in the backplane. Each power bus will be mounted in the front of the crate.  Power  
supplies used should be radiation tolerant. Services - refer to all connections that are needed to distribute fast clock 
 signals, level 1 trigger sitnals, communication bus, reset signals, and controls. 

 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 153 32 21 185 52 0 51 51 0.5 0.0 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
E
 0 11.597 11.597 0 0 0 0 0 0 0 23.194 

lectrical Engineer  MC 0 155 155 0 0 0 0 0 0 0 310 

T
 0 14.495 14.495 0 0 0 0 0 0 0 28.990 

echnician  MC 0 245 245 0 0 0 0 0 0 0 490 

M
 0 26.092 26.092 0 0 0 0 0 0 0 52.184 

C Total 0 400 400 0 0 0 0 0 0 0 800 

T
 0 26.092 26.092 0 0 0 0 0 0 0 52.184 

otal 0 400 400 0 0 0 0 0 0 0 800 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Other  MC 0.0 41.1 41.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 88.974 
Travel  MC 0.0 5.1 5.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12.251 

MC Total 0.0 46.2 46.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 101.225 

Total 0.0 46.2 46.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 101.225 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 0 77 77 0 0 0 0 0 0 0 153 
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WBS  1.3.6.4.4 Descriptio Instalation 

 Institution  BNL Contact H. Takai 

Installation cost of power distribution systems, services, serial and fast signal busses and power supplies 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 153 32 21 185 52 0 51 51 0.5 0.0 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
E
 0 11.597 11.597 0 0 0 0 0 0 0 23.194 

lectrical Engineer  MC 0 155 155 0 0 0 0 0 0 0 310 

T
 0 14.495 14.495 0 0 0 0 0 0 0 28.990 

echnician  MC 0 245 245 0 0 0 0 0 0 0 490 

M
 0 26.092 26.092 0 0 0 0 0 0 0 52.184 

C Total 0 400 400 0 0 0 0 0 0 0 800 

T
 0 26.092 26.092 0 0 0 0 0 0 0 52.184 

otal 0 400 400 0 0 0 0 0 0 0 800 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Other  MC 0.0 41.1 41.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 88.974 
Travel  MC 0.0 5.1 5.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12.251 

MC Total 0.0 46.2 46.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 101.225 

Total 0.0 46.2 46.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 101.225 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 0 77 77 0 0 0 0 0 0 0 153 
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WBS  1.3.6.4.4.1 Descriptio Power Bus 

 Institution  BNL Contact H. Takai 

Installation of power distribution system in crates. Mechanical alignment and electrical tests. 
                                      Engineering judgementBasis of  
                                      Estimated on the needs of a Technician to mount the power bus in the crate.Details of Estimate: 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 44 9 20 53 12 0 32 0 0.1 0.0 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
E
 0 2.245 2.245 0 0 0 0 0 0 0 4.490 

lectrical Engineer  MC 0 30 30 0 0 0 0 0 0 0 60 

T
 0 3.55 3.55 0 0 0 0 0 0 0 7.100 

echnician  MC 0 60 60 0 0 0 0 0 0 0 120 

M
 0 5.795 5.795 0 0 0 0 0 0 0 11.590 

C Total 0 90 90 0 0 0 0 0 0 0 180 

T
 0 5.795 5.795 0 0 0 0 0 0 0 11.590 

otal 0 90 90 0 0 0 0 0 0 0 180 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Other  MC 0.0 8.2 8.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 20.000 
Travel  MC 0.0 5.1 5.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12.251 

MC Total 0.0 13.3 13.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 32.251 

Total 0.0 13.3 13.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 32.251 

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

 4 4 4 0 2 2 1 20 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 0 22 22 0 0 0 0 0 0 0 44 
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WBS  1.3.6.4.4.2 Descriptio Services 

 Institution  BNL Contact H. Takai 

Installation of front end crate  monitoring and service systems 
                                      Engineering judgementBasis of  
                                      Estimated on the needs of technician to install monitoring probes in the crate.Details of Estimate: 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 35 8 24 43 16 0 18 0 0.1 0.0 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
E
 0 3.367 3.367 0 0 0 0 0 0 0 6.734 

lectrical Engineer  MC 0 45 45 0 0 0 0 0 0 0 90 

T
 0 4.733 4.733 0 0 0 0 0 0 0 9.466 

echnician  MC 0 80 80 0 0 0 0 0 0 0 160 

M
 0 8.1 8.1 0 0 0 0 0 0 0 16.200 

C Total 0 125 125 0 0 0 0 0 0 0 250 

T
 0 8.1 8.1 0 0 0 0 0 0 0 16.200 

otal 0 125 125 0 0 0 0 0 0 0 250 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Other  MC 0.0 7.6 7.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 18.377 

MC Total 0.0 7.6 7.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 18.377 

Total 0.0 7.6 7.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 18.377 

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

 6 4 4 0 2 2 1 24 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 0 17 17 0 0 0 0 0 0 0 35 
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WBS  1.3.6.4.4.3 Descriptio Power Supplies 

 Institution  BNL Contact H. Takai 

Installation of power supplies. Burn in test. 
                                      Engineering judgementBasis of  
                                      Estimated on the need of manpower to install the power supplies in the experiment. Man Details of 
Estimate: 
power for the burn-in of supplies 
is also included. 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 53 11 20 64 18 0 0 35 0.2 0.0 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
M
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

ANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
SUMMARY: 
E
 0 4.489 4.489 0 0 0 0 0 0 0 8.978 

lectrical Engineer  MC 0 60 60 0 0 0 0 0 0 0 120 

T
 0 4.733 4.733 0 0 0 0 0 0 0 9.466 

echnician  MC 0 80 80 0 0 0 0 0 0 0 160 

M
 0 9.222 9.222 0 0 0 0 0 0 0 18.444 

C Total 0 140 140 0 0 0 0 0 0 0 280 

T
 0 9.222 9.222 0 0 0 0 0 0 0 18.444 

otal 0 140 140 0 0 0 0 0 0 0 280 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Other  MC 0.0 17.4 17.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 34.820 

MC Total 0.0 17.4 17.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 34.820 

Total 0.0 17.4 17.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 34.820 

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

 4 4 4 0 2 2 1 20 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 0 27 27 0 0 0 0 0 0 0 53 
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WBS  1.3.6.4.4.4 Descriptio Power Cables 

 Institution  BNL Contact H. Takai 

Installation and testing of power cables 
                                      Engineering judgementBasis of  
                                      Estimated on the needs of manpower to install cables from the power supplies to the Details of 
Estimate: 
power bus. Travel cost to CERN also included. 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 22 4 20 26 6 0 0 16 0.1 0.0 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
M
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

ANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
SUMMARY: 
E
 0 1.496 1.496 0 0 0 0 0 0 0 2.992 

lectrical Engineer  MC 0 20 20 0 0 0 0 0 0 0 40 

T
 0 1.479 1.479 0 0 0 0 0 0 0 2.958 

echnician  MC 0 25 25 0 0 0 0 0 0 0 50 

M
 0 2.975 2.975 0 0 0 0 0 0 0 5.950 

C Total 0 45 45 0 0 0 0 0 0 0 90 

T
 0 2.975 2.975 0 0 0 0 0 0 0 5.950 

otal 0 45 45 0 0 0 0 0 0 0 90 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Other  MC 0.0 7.9 7.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15.777 

MC Total 0.0 7.9 7.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15.777 

Total 0.0 7.9 7.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15.777 

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

 4 4 4 0 2 2 1 20 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 0 11 11 0 0 0 0 0 0 0 22 
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WBS  1.3.6.5 Descriptio Cooling 

 Institution  BNL Contact H. Takai 

The front end electronics needs to be water cooled since air cooling is not an option. This cooling plates are  
manufactured as a thin radiator where water is circulated inside. We are budgeting for proper desing of the radiators, 
 testing and production. The physics require the plates to be aluminum made which will require surface treatment  
against corrosion. 5000 cooling plates are neede for the cooling of feb for barrel and forward calorimeter. Cooling  
plates for the module 0s are also included. 

 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 366 87 24 453 123 213 0 31 3.2 0.5 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
M
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

ANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
SUMMARY: 
T
 0 22.303 67.028 0 0 0 0 0 0 0 89.331 

echnician  MC 0 377 1133 0 0 0 0 0 0 0 1510 

M
 0 22.303 67.028 0 0 0 0 0 0 0 89.331 

C Total 0 377 1133 0 0 0 0 0 0 0 1510 

M
 0 10.406 4.564 0 0 0 0 0 0 0 14.970 

echanical Engineer  P 0 139 61 0 0 0 0 0 0 0 200 

T
 0 69.276 161.743 0 0 0 0 0 0 0 231.019 

echnician  P 0 1171 2734 0 0 0 0 0 0 0 3905 

P
 0 79.682 166.307 0 0 0 0 0 0 0 245.989 

 Total 0 1310 2795 0 0 0 0 0 0 0 4105 

T
 0 101.985 233.335 0 0 0 0 0 0 0 335.320 

otal 0 1687 3928 0 0 0 0 0 0 0 5615 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Other  P 0.0 25.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 30.629 

P Total 0.0 25.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 30.629 

Total 0.0 25.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 30.629 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 0 133 233 0 0 0 0 0 0 0 366 
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WBS  1.3.6.5.4 Descriptio Instalation 

 Institution  BNL Contact H. Takai 

Installation cost of cooling plates. 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 366 87 24 453 123 213 0 31 3.2 0.5 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
T
 0 22.303 67.028 0 0 0 0 0 0 0 89.331 

echnician  MC 0 377 1133 0 0 0 0 0 0 0 1510 

M
 0 22.303 67.028 0 0 0 0 0 0 0 89.331 

C Total 0 377 1133 0 0 0 0 0 0 0 1510 

M
 0 10.406 4.564 0 0 0 0 0 0 0 14.970 

echanical Engineer  P 0 139 61 0 0 0 0 0 0 0 200 

T
 0 69.276 161.743 0 0 0 0 0 0 0 231.019 

echnician  P 0 1171 2734 0 0 0 0 0 0 0 3905 

P
 0 79.682 166.307 0 0 0 0 0 0 0 245.989 

 Total 0 1310 2795 0 0 0 0 0 0 0 4105 

T
 0 101.985 233.335 0 0 0 0 0 0 0 335.320 

otal 0 1687 3928 0 0 0 0 0 0 0 5615 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Other  P 0.0 25.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 30.629 

P Total 0.0 25.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 30.629 

Total 0.0 25.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 30.629 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 0 133 233 0 0 0 0 0 0 0 366 
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WBS  1.3.6.5.4.1 Descriptio Cooling plate 

 Institution  BNL Contact H. Takai 

Install cooling plates on front end boards. Test for flow, leaks. 
                                      Engineering judgementBasis of  
                                      Estimated on the needs of man power to mostly test the cooling plates prior to Details of Estimate: 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 308 74 24 382 89 213 0 6 2.9 0.2 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 

echnician  MC 0 377 1133 0 0 0 0 0 0 0 1510 T
 0 22.303 67.028 0 0 0 0 0 0 0 89.331 

M
 0 22.303 67.028 0 0 0 0 0 0 0 89.331 

C Total 0 377 1133 0 0 0 0 0 0 0 1510 

M
 0 0.754 2.245 0 0 0 0 0 0 0 2.999 

echanical Engineer  P 0 10 30 0 0 0 0 0 0 0 40 

T
 0 52.889 156.833 0 0 0 0 0 0 0 209.722 

echnician  P 0 894 2651 0 0 0 0 0 0 0 3545 

P
 0 53.643 159.078 0 0 0 0 0 0 0 212.721 

 Total 0 904 2681 0 0 0 0 0 0 0 3585 

T
 0 75.946 226.106 0 0 0 0 0 0 0 302.052 

otal 0 1281 3814 0 0 0 0 0 0 0 5095 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Other  P 0.0 5.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.126 

P Total 0.0 5.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.126 

Total 0.0 5.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.126 

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

 6 4 4 0 2 2 1 24 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 0 82 226 0 0 0 0 0 0 0 308 
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WBS  1.3.6.5.4.2 Descriptio Cooling Manifolds 

 Institution  BNL Contact H. Takai 

Install water distribution systems. 
                                      Engineering judgementBasis of  
                                      Estimated on the needs of manpower needed to install water manifold to service Details of Estimate: 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 42 10 24 52 23 0 0 18 0.2 0.2 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
M
 0 8.23 0.748 0 0 0 0 0 0 0 8.978 

echanical Engineer  P 0 110 10 0 0 0 0 0 0 0 120 

T
 0 13.015 1.183 0 0 0 0 0 0 0 14.198 

echnician  P 0 220 20 0 0 0 0 0 0 0 240 

P
 0 21.245 1.931 0 0 0 0 0 0 0 23.176 

 Total 0 330 30 0 0 0 0 0 0 0 360 

T
 0 21.245 1.931 0 0 0 0 0 0 0 23.176 

otal 0 330 30 0 0 0 0 0 0 0 360 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Other  P 0.0 15.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 18.377 

P Total 0.0 15.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 18.377 

Total 0.0 15.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 18.377 

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

 6 4 4 0 2 2 1 24 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 0 40 2 0 0 0 0 0 0 0 42 
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WBS  1.3.6.5.4.3 Descriptio Thermal Contacts 

 Institution  BNL Contact H. Takai 

Cutting and installing thermal contacts on top of electronics components. 
                                      Engineering judgementBasis of  
                                      Estimated on the needs of manpower needed to prepare thermal contacts for electronics Details of 
Estimate: 
components. 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 16 3 20 19 10 0 0 6 0.1 0.2 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
M
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

ANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
SUMMARY: 
M
 0 1.422 1.571 0 0 0 0 0 0 0 2.993 

echanical Engineer  P 0 19 21 0 0 0 0 0 0 0 40 

T
 0 3.372 3.727 0 0 0 0 0 0 0 7.099 

echnician  P 0 57 63 0 0 0 0 0 0 0 120 

P
 0 4.794 5.298 0 0 0 0 0 0 0 10.092 

 Total 0 76 84 0 0 0 0 0 0 0 160 

T
 0 4.794 5.298 0 0 0 0 0 0 0 10.092 

otal 0 76 84 0 0 0 0 0 0 0 160 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Other  P 0.0 5.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.126 

P Total 0.0 5.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.126 

Total 0.0 5.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.126 

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

 4 4 4 0 2 2 1 20 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 0 11 5 0 0 0 0 0 0 0 16 
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WBS  1.3.7 Descriptio Front End Board 

 Institution  Columbia  U.  (Nevis  Laboratory) Contact J. Parsons 

 The FEB forms one of the main elements of the readout chain of the LAr calorimeters.  Each 128 channel FEB  
contains preamplifiers, trigain shapers, analog pipelines, ADC's, digital buffers, the digital optical link for  
transmitting the digitized data to the associated Read Out Driver (ROD), and the required control logic.  The FEB's  
will be located in the Front End Crates located on the ATLAS detector.The same FEB design will be used for the  
readout of all the ATLAS LAr calorimeters, including the electromagnetic barrel (EMB) and endcaps (EMC), the  
hadronic endcaps (HEC), and the forward calorimeters (FWD).  The U.S. responsibility includes the design of the  
FEB, leading the collaboration with Orsay and Saclay on the design of the SCA analog memory integrated circuit,  
production of 5k channels of prototype FEB electronics for the Module 0 testbeam runs, and production of  
approximately 110k channels of final FEB electronics (plus 10k channels of spares) for equipping the EMB and  
FWD calorimeters.Included in this WBS are the equipment costs as well as engineering and technical manpower for  
all phases of the work, from design, through prototyping and production of full prototypes for Module 0 testbeam  
runs, to production and testing of the final ATLAS electronics, and installation and commissioning of the electronics  
in the ATLAS hall at CERN.  
 
The material estimated are either based on vendor quotes or published price information. The labor estimates are  
based on the experience gained on the recently completed HERA program which uses similar equipment. 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 628 66 10 694 153 233 200 42 4.0 0.0 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
M
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

ANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
SUMMARY: 
E
 0 51.865 199.342 0 0 0 0 0 0 0 251.207 

lectrical Engineer  MC 0 961 2541 0 0 0 0 0 0 0 3502 

T
 0 24.81 109.934 0 0 0 0 0 0 0 134.744 

echnician  MC 0 651 2850 0 0 0 0 0 0 0 3501 

M
 0 76.675 309.276 0 0 0 0 0 0 0 385.951 

C Total 0 1612 5391 0 0 0 0 0 0 0 7003 

T
 0 76.675 309.276 0 0 0 0 0 0 0 385.951 

otal 0 1612 5391 0 0 0 0 0 0 0 7003 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Other  MC 0.0 100.0 142.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 242.079 

MC Total 0.0 100.0 142.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 242.079 

Total 0.0 100.0 142.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 242.079 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 0 177 451 0 0 0 0 0 0 0 628 
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WBS  1.3.7.1 Descriptio FEB 

 Institution  Columbia  U.  (Nevis  Laboratory) Contact J. Parsons 

Included in this WBS are the equipment costs as well as engineering and technical manpower for all phases of the  
work, from design, through prototyping and production of full prototypes for Module 0 testbeam runs, to production  
and testing of the final ATLAS electronics, and installation and commissioning of the electronics in the ATLAS hall at 

 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 275 66 24 341 0 233 0 42 2.1 0.0 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
E
 0 0 147.477 0 0 0 0 0 0 0 147.477 

lectrical Engineer  MC 0 0 1580 0 0 0 0 0 0 0 1580 

T
 0 0 85.162 0 0 0 0 0 0 0 85.162 

echnician  MC 0 0 2200 0 0 0 0 0 0 0 2200 

M
 0 0 232.639 0 0 0 0 0 0 0 232.639 

C Total 0 0 3780 0 0 0 0 0 0 0 3780 

T
 0 0 232.639 0 0 0 0 0 0 0 232.639 

otal 0 0 3780 0 0 0 0 0 0 0 3780 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Other  MC 0.0 0.0 42.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 42.000 

MC Total 0.0 0.0 42.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 42.000 

Total 0.0 0.0 42.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 42.000 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 0 0 275 0 0 0 0 0 0 0 275 
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WBS  1.3.7.1.4 Descriptio   Installation 

 Institution  Columbia  U.  (Nevis  Laboratory) Contact J. Parsons 

Engineering and technical manpower required to install and commision the ATLAS FEB's in the ATLAS hall at CERN.  
 Also included are the material costs for packing and shipping to CERN. 
                                      Engineering judgementBasis of  
                                      Based on previous experience, it is estimated that 1 FTE EE and 1.5 FTE ET will be Details of Estimate: 
needed during the installation and commisssioning of the FEB system in the ATLAS hall.  Also included are $100k in 
 shipping expenses, and $25k for test equipment needed at CERN. 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 275 66 24 341 0 233 0 42 2.1 0.0 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
E
 0 0 147.477 0 0 0 0 0 0 0 147.477 

lectrical Engineer  MC 0 0 1580 0 0 0 0 0 0 0 1580 

T
 0 0 85.162 0 0 0 0 0 0 0 85.162 

echnician  MC 0 0 2200 0 0 0 0 0 0 0 2200 

M
 0 0 232.639 0 0 0 0 0 0 0 232.639 

C Total 0 0 3780 0 0 0 0 0 0 0 3780 

T
 0 0 232.639 0 0 0 0 0 0 0 232.639 

otal 0 0 3780 0 0 0 0 0 0 0 3780 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Other  MC 0.0 0.0 42.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 42.000 

MC Total 0.0 0.0 42.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 42.000 

Total 0.0 0.0 42.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 42.000 

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

 6 4 4 4 2 1 1 24 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 0 0 275 0 0 0 0 0 0 0 275 
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WBS  1.3.7.4 Descriptio Optical Links 

 Institution  Southern Methodist U. Contact 

All costs associated with the design, prototyping, production, and testing of the digital optical link for transmission  
of the digitized data from the FEB to its associated ROD. Each link must accommodate a data rate corresponding  
to 32 bits at 40 MHz, or 1.28 Gbit/s. 

 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 353 0 0 353 153 0 200 0 1.8 0.0 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
E
 0 51.865 51.865 0 0 0 0 0 0 0 103.730 

lectrical Engineer  MC 0 961 961 0 0 0 0 0 0 0 1922 

T
 0 24.81 24.772 0 0 0 0 0 0 0 49.582 

echnician  MC 0 651 650 0 0 0 0 0 0 0 1301 

M
 0 76.675 76.637 0 0 0 0 0 0 0 153.312 

C Total 0 1612 1611 0 0 0 0 0 0 0 3223 

T
 0 76.675 76.637 0 0 0 0 0 0 0 153.312 

otal 0 1612 1611 0 0 0 0 0 0 0 3223 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Other  MC 0.0 100.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 200.079 

MC Total 0.0 100.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 200.079 

Total 0.0 100.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 200.079 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 0 177 177 0 0 0 0 0 0 0 353 
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WBS  1.3.7.4.3 Descriptio Production 

 Institution  Southern Methodist University Contact 

Fabrication of digital links for 940 FEB's for ATLAS. (Installation is included here. At this writing, it is MC) 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 353 0 0 353 153 0 200 0 1.8 0.0 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
E
 0 51.865 51.865 0 0 0 0 0 0 0 103.730 

lectrical Engineer  MC 0 961 961 0 0 0 0 0 0 0 1922 

T
 0 24.81 24.772 0 0 0 0 0 0 0 49.582 

echnician  MC 0 651 650 0 0 0 0 0 0 0 1301 

M
 0 76.675 76.637 0 0 0 0 0 0 0 153.312 

C Total 0 1612 1611 0 0 0 0 0 0 0 3223 

T
 0 76.675 76.637 0 0 0 0 0 0 0 153.312 

otal 0 1612 1611 0 0 0 0 0 0 0 3223 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Other  MC 0.0 100.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 200.079 

MC Total 0.0 100.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 200.079 

Total 0.0 100.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 200.079 

 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 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 0 177 177 0 0 0 0 0 0 0 353 
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WBS  1.3.8 Descriptio  Trigger Summation 

 Institution  U. of Pittsburgh Contact W. Cleland 

 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 328 100 30 427 145 0 183 0 2.4 0.3 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
E
 0 8.12 8.12 0 0 0 0 0 0 0 16.240 

lectrical Engineer  P 0 290 290 0 0 0 0 0 0 0 580 

T
 16.43 55.909 55.944 0 0 0 0 0 0 0 128.283 

echnician  P 469 1596 1597 0 0 0 0 0 0 0 3662 

P
 16.43 64.029 64.064 0 0 0 0 0 0 0 144.523 

 Total 469 1886 1887 0 0 0 0 0 0 0 4242 

T
 16.43 64.029 64.064 0 0 0 0 0 0 0 144.523 

otal 469 1886 1887 0 0 0 0 0 0 0 4242 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Travel  P 13.4 48.8 48.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 183.028 

P Total 13.4 48.8 48.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 183.028 

Total 13.4 48.8 48.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 183.028 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 39 144 145 0 0 0 0 0 0 0 328 
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WBS  1.3.8.1 Descriptio Layer Sums 

 Institution  U. of Pittsburgh Contact W. Cleland 

This task comprises the design, prototyping, construction, testing, andinstallation of a set of daughterboards which  
are to be mounted on the FEBs.Their function will be to sum analog signals on the FEB for the purpose of formingan 
 input signal to the TBB, which forms the final trigger sums. There are 5 basicboard configurations, which have  
different sum topologies and numbers of circuits. 
The number of  Lay Sum boards to be delivered beyond the prototype are: 
1x16 - 334, 2x8 - 526, 4x4 - 1131, 
8x2 - 1382, FCAL - 68, for a total of 3441 boards. 

 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 116 36 31 152 49 0 66 0 0.8 0.2 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
M
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

ANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
SUMMARY: 
T
 16.43 16.395 16.43 0 0 0 0 0 0 0 49.255 

echnician  P 469 468 469 0 0 0 0 0 0 0 1406 

P
 16.43 16.395 16.43 0 0 0 0 0 0 0 49.255 

 Total 469 468 469 0 0 0 0 0 0 0 1406 

T
 16.43 16.395 16.43 0 0 0 0 0 0 0 49.255 

otal 469 468 469 0 0 0 0 0 0 0 1406 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Travel  P 13.4 13.4 13.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 66.366 

P Total 13.4 13.4 13.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 66.366 

Total 13.4 13.4 13.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 66.366 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 39 39 39 0 0 0 0 0 0 0 116 
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WBS  1.3.8.1.4 Descriptio Installation 

 Institution  U. of Pittsburgh Contact W. Cleland 

Installation and in situ testing of boards in ATLAS 
                                      We  estimate a total of 2816 hrs for an ET for installation and testing:Details of Estimate: 
Installation: 1126 hrs 
Testing:      1690 hrs 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 116 36 31 152 49 0 66 0 0.8 0.2 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
T
 16.43 16.395 16.43 0 0 0 0 0 0 0 49.255 

echnician  P 469 468 469 0 0 0 0 0 0 0 1406 

P
 16.43 16.395 16.43 0 0 0 0 0 0 0 49.255 

 Total 469 468 469 0 0 0 0 0 0 0 1406 

T
 16.43 16.395 16.43 0 0 0 0 0 0 0 49.255 

otal 469 468 469 0 0 0 0 0 0 0 1406 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Travel  P 13.4 13.4 13.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 66.366 

P Total 13.4 13.4 13.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 66.366 

Total 13.4 13.4 13.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 66.366 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 39 39 39 0 0 0 0 0 0 0 116 
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WBS  1.3.8.1.4.1 Descriptio 1x16 Layer Sum Board Installation 

 Institution  U. of Pittsburgh Contact W. Cleland 

Installation and testing  of 1x16 Layer Sum Board described in 1.3.8.1.1.1 
                                      Physicist estimateBasis of  
                                      Estimates for installation and testing of Layer Sum Boards are quite uncertain, since the Details of 
Estimate: 
testing will involve not simply the testing of the boards themselves (which will already be done at Pitt) but  
verification of the entire electronics chain leading up to the formation of the trigger sums. This includes the  
calibration system, the cabling to/from the calorimeter, the functioning of the preamplifiers, shapers, and LSBs, and 
 the connections between the FEBs and the TBBs over the baseplane. We estimate that the rate at which the  
system can be tested and problems fixed will be about 3 crates per week or 1.5 crates/day for a team of 2 people.  
This time is divided for each type of layer sum board in proportion to the number of that type of board in the  
system. 
 
 
We have 120 EM crates, 8 HEC crates, and 2 FCAL crates, for a total of 130 Front End Crates.  Assuming 3 MD to 
 test each crate, we arrive at a total of 390 MD for testing. Of this time, 38 MD will be covered by the base, leaving 
 352 MD, or 2816 hours of labor to be covered by the project. This corresponds to an average rate of 1 hour to  
install and test each layer sum board. 
 
This work must be done at CERN, so it is necessary to include travel and support costs. These are estimated as  
follows: we assume a per diem of  170 SF or $120/day for a technician to live in Geneva, and we suppose that it  
will be necessary to provide for one $2000 plane ticket each month. Thus one month of work (160 hours) will cost  
30x$120 +$2000=$5600 in support costs, corresponding to $35/hour. 
 
Using the total of 2816 hours  for the estimate of the installation time needed for this system, and the fraction  
(361/3240) of this type of LSB in the system, we apportion 313 hours of electronics technician time for installation  
of  this type of LSB. 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 11 3 31 14 4 0 7 0 0.1 0.0 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
M
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

ANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
SUMMARY: 
T
 1.191 1.156 1.156 0 0 0 0 0 0 0 3.503 

echnician  P 34 33 33 0 0 0 0 0 0 0 100 

P
 1.191 1.156 1.156 0 0 0 0 0 0 0 3.503 

 Total 34 33 33 0 0 0 0 0 0 0 100 

T
 1.191 1.156 1.156 0 0 0 0 0 0 0 3.503 

otal 34 33 33 0 0 0 0 0 0 0 100 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Travel  P 1.5 1.5 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.425 

P Total 1.5 1.5 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.425 

Total 1.5 1.5 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.425 
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 Risk Weight 
CONTINGENCY Cont % 
FACTORS: Technical C o s t Schedule Des i gn Technical C o s t Schedule 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 4 4 4 0 0 0 0 0 0 0 11 
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WBS  1.3.8.1.4.2 Descriptio 2x8 Layer Sum Board Installation 

 Institution  U. of Pittsburgh Contact W. Cleland 

Installation and testing of 2x8 Layer Sum Board described in 1.3.8.1.1.2 
                                      Physicist estimateBasis of  
                                      Using the total of 2816 hours (see WBS 1.3.8.1.4.1)  for the estimate of the installation Details of 
Estimate: 
time needed for this system, and the fraction (458/3240) of this type of LSB in the system, we apportion 398 hours 
 of electronics technician time for installation of this type of LSB.For travel and support costs, we use the figure of  
$35/hour, estimated in 1.3.8.1.4.1. 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 19 6 31 25 7 0 12 0 0.1 0.1 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
T
 2.312 2.312 2.312 0 0 0 0 0 0 0 6.936 

echnician  P 66 66 66 0 0 0 0 0 0 0 198 

P
 2.312 2.312 2.312 0 0 0 0 0 0 0 6.936 

 Total 66 66 66 0 0 0 0 0 0 0 198 

T
 2.312 2.312 2.312 0 0 0 0 0 0 0 6.936 

otal 66 66 66 0 0 0 0 0 0 0 198 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Travel  P 2.4 2.4 2.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11.821 

P Total 2.4 2.4 2.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11.821 

Total 2.4 2.4 2.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11.821 

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

 2 15 8 4 2 1 1 31 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 6 6 6 0 0 0 0 0 0 0 19 
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WBS  1.3.8.1.4.3 Descriptio 4x4 Layer Sum Board Installation 

 Institution  U. of Pittsburgh Contact W. Cleland 

Installation and testing of 4x4 Layer Sum Board described in 1.3.8.1.1.3 
                                      Physicist estimateBasis of  
                                      Using the total of 2816 hours (see WBS 1.3.8.1.4)  for the estimate of the installation Details of 
Estimate: 
time needed for this system, and the fraction (1021/3240) of this type of LSB in the system, we apportion 888  
hours of  electronics technician time for the installation of  this type of LSB. For travel and support costs, we use  
the figure of $35/hour, estimated in 1.3.8.1.4. 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 32 10 31 42 17 0 15 0 0.3 0.0 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
T
 5.71 5.745 5.745 0 0 0 0 0 0 0 17.200 

echnician  P 163 164 164 0 0 0 0 0 0 0 491 

P
 5.71 5.745 5.745 0 0 0 0 0 0 0 17.200 

 Total 163 164 164 0 0 0 0 0 0 0 491 

T
 5.71 5.745 5.745 0 0 0 0 0 0 0 17.200 

otal 163 164 164 0 0 0 0 0 0 0 491 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Travel  P 3.0 3.0 3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14.776 

P Total 3.0 3.0 3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14.776 

Total 3.0 3.0 3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14.776 

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

 2 15 8 4 2 1 1 31 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 11 11 11 0 0 0 0 0 0 0 32 
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WBS  1.3.8.1.4.4 Descriptio 8x2 Layer Sum Board Installation 

 Institution  U. of Pittsburgh Contact W. Cleland 

Installation  and testing of 8x2 Layer Sum Board described in 1.3.8.1.1.4 
                                      Physicist estimateBasis of  
                                      Using the total of 2816 hours (see WBS 1.3.8.1.4.1)  for the estimate of the installation Details of 
Estimate: 
time needed for this system, and the fraction (1338/3240) of this type of LSB in the system, we apportion 1163  
hours of electronics technician time for the installation of this type of LSB For travel and support costs, we use the  
figure of $35/hour, estimated in 1.3.8.1.4.1. 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 49 15 31 65 20 0 30 0 0.3 0.0 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
T
 6.586 6.551 6.586 0 0 0 0 0 0 0 19.723 

echnician  P 188 187 188 0 0 0 0 0 0 0 563 

P
 6.586 6.551 6.586 0 0 0 0 0 0 0 19.723 

 Total 188 187 188 0 0 0 0 0 0 0 563 

T
 6.586 6.551 6.586 0 0 0 0 0 0 0 19.723 

otal 188 187 188 0 0 0 0 0 0 0 563 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Travel  P 6.0 6.0 6.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 29.552 

P Total 6.0 6.0 6.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 29.552 

Total 6.0 6.0 6.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 29.552 

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

 2 15 8 4 2 1 1 31 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 16 16 16 0 0 0 0 0 0 0 49 
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WBS  1.3.8.1.4.5 Descriptio FCAL Layer Sum Board Installation 

 Institution  U. of Pittsburgh Contact W. Cleland 

Installation  and testing of FCAL Layer Sum Board described in 1.3.8.1.1.5 
                                      Physicist estimateBasis of  
                                      Using the total of 2816 (see WBS 1.3.8.1.4.1) hours for the estimate of the installation Details of 
Estimate: 
time needed for this system, and the fraction (62/3240) of this type of LSB in the system, we apportion 54 hours of 
 installation time for this type of LSB.For travel and support costs, we use the figure of $35/hour, estimated in  
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 5 2 35 6 2 0 3 0 0.0 0.0 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
M
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

ANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
SUMMARY: 
T
 0.631 0.631 0.631 0 0 0 0 0 0 0 1.893 

echnician  P 18 18 18 0 0 0 0 0 0 0 54 

P
 0.631 0.631 0.631 0 0 0 0 0 0 0 1.893 

 Total 18 18 18 0 0 0 0 0 0 0 54 

T
 0.631 0.631 0.631 0 0 0 0 0 0 0 1.893 

otal 18 18 18 0 0 0 0 0 0 0 54 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Travel  P 0.6 0.6 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.792 

P Total 0.6 0.6 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.792 

Total 0.6 0.6 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.792 

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

 2 15 8 8 2 1 1 35 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 2 2 2 0 0 0 0 0 0 0 5 
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WBS  1.3.8.2 Descriptio Interface to Level 1 

 Institution  U. of Pittsburgh Contact W. Cleland 

This task comprises the design, prototyping, construction, testing andinstallation of a set of receiver/monitor boards 
 located in the Level 1 cavern.The board consists of a differential receiver, one stage of integration, one stageof  
fine gain correction, and a multiplexer to provide a monitoring output. 
The number of boards to be delivered beyond the prototype are: EM - 70,  
HEC - 29, FCAL - 7, for a total of 106 bds. This figure includes 10% spares. 

 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 212 64 30 276 95 0 117 0 1.6 0.1 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
M
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

ANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
SUMMARY: 
E
 0 8.12 8.12 0 0 0 0 0 0 0 16.240 

lectrical Engineer  P 0 290 290 0 0 0 0 0 0 0 580 

T
 0 39.514 39.514 0 0 0 0 0 0 0 79.028 

echnician  P 0 1128 1128 0 0 0 0 0 0 0 2256 

P
 0 47.634 47.634 0 0 0 0 0 0 0 95.268 

 Total 0 1418 1418 0 0 0 0 0 0 0 2836 

T
 0 47.634 47.634 0 0 0 0 0 0 0 95.268 

otal 0 1418 1418 0 0 0 0 0 0 0 2836 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Travel  P 0.0 35.4 35.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 116.662 

P Total 0.0 35.4 35.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 116.662 

Total 0.0 35.4 35.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 116.662 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 0 106 106 0 0 0 0 0 0 0 212 
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WBS  1.3.8.2.4 Descriptio Installation 

 Institution  U. of Pittsburgh Contact W. Cleland 

Installation and in situ testing of receiver boards 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 212 64 30 276 95 0 117 0 1.6 0.1 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
E
 0 8.12 8.12 0 0 0 0 0 0 0 16.240 

lectrical Engineer  P 0 290 290 0 0 0 0 0 0 0 580 

T
 0 39.514 39.514 0 0 0 0 0 0 0 79.028 

echnician  P 0 1128 1128 0 0 0 0 0 0 0 2256 

P
 0 47.634 47.634 0 0 0 0 0 0 0 95.268 

 Total 0 1418 1418 0 0 0 0 0 0 0 2836 

T
 0 47.634 47.634 0 0 0 0 0 0 0 95.268 

otal 0 1418 1418 0 0 0 0 0 0 0 2836 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Travel  P 0.0 35.4 35.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 116.662 

P Total 0.0 35.4 35.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 116.662 

Total 0.0 35.4 35.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 116.662 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 0 106 106 0 0 0 0 0 0 0 212 
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WBS  1.3.8.2.4.1 Descriptio EM Receiver Boards Installation 

 Institution  U. of Pittsburgh Contact W. Cleland 

Installation of EM Receiver Boards described in 1.3.8.2.3.1 
                                      Physicist estimateBasis of  
                                      Installation and verification of the Receiver boards requires proper functioning of the Details of Estimate: 
entire readout system, as well as the readout of the trigger sum chain, since the final test of the system will be a  
comparison of a software-generated trigger sum with the value actually measured in the hardware. Because of the  
large number of elements (both hardware and software) involved in the process, it is very difficult to make reliable  
estimates of the manpower required. We start with two general assumptions, which are (a) 20% of the manpower  
required will be engineering time and 80% technician time, and (b) a team of 2 people will be able, on average to  
install and verify one 16-channel cable per 8-hour working day (a Receiver card will have either 32 or 64 channels,  
which means it will accept either 2 or 4 cables).  With 3840 EM channels in the system, this requires 1964 hours  
(incl. management), of which 412 hours is engineering time and 1552 hours is technician time. Of this time,  
approximately 10% will be covered by the base program, so the estimate for the time to be charged to the project is 
 372 hours engineering time and 1408 hours technician time. For travel and support costs, we use the figure of  
$35/hour  (technician time only, as we assume that the engineer will serve a support role in Pittsburgh). 

 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 133 40 30 172 60 0 73 0 1.0 0.1 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
E
 0 5.208 5.208 0 0 0 0 0 0 0 10.416 

lectrical Engineer  P 0 186 186 0 0 0 0 0 0 0 372 

T
 0 24.661 24.661 0 0 0 0 0 0 0 49.322 

echnician  P 0 704 704 0 0 0 0 0 0 0 1408 

P
 0 29.869 29.869 0 0 0 0 0 0 0 59.738 

 Total 0 890 890 0 0 0 0 0 0 0 1780 

T
 0 29.869 29.869 0 0 0 0 0 0 0 59.738 

otal 0 890 890 0 0 0 0 0 0 0 1780 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Travel  P 0.0 22.1 22.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 72.811 

P Total 0.0 22.1 22.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 72.811 

Total 0.0 22.1 22.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 72.811 

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

 2 10 8 8 2 1 1 30 
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PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 0 66 66 0 0 0 0 0 0 0 133 
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WBS  1.3.8.2.4.2 Descriptio HEC Receiver Boards fInstallation 

 Institution  U. of Pittsburgh Contact W. Cleland 

Installation of HEC Receiver Boards described in 1.3.8.2.3.2 
                                      Physicist estimateBasis of  
                                      Installation and verification of the Receiver boards requires proper functioning of the Details of Estimate: 
entire readout system, as well as the readout of the trigger sum chain, since the final test of the system will be a  
comparison of a software-generated trigger sum with the value actually measured in the hardware. Because of the  
large number of elements (both hardware and software) involved in the process, it is very difficult to make reliable  
estimates of the manpower required. We start with two general assumptions, which are (a) 20% of the manpower  
required will be engineering time and 80% technician time, and (b) a team of 2 people will be able, on average to  
install and verify one 16-channel cable per 8-hour working day (a Receiver card will have either 32 or 64 channels,  
which means it will accept either 2 or 4 cables).  With  1536 HEC channels in the system, this requires 760 hours,  
of which 160 hours  is engineering time and 600 hours is technician time. Of this time, approximately 10% will be  
covered by the base program, so the estimate for the time to be charged to the project is 144 hours engineering  
time and 576 hours technician time.  For travel and support costs, we use the figure of $35/hour  (technician time  
only, as we assume that the engineer will serve as a support person in Pittsburgh). 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 54 16 30 70 24 0 30 0 0.4 0.0 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
E
 0 2.016 2.016 0 0 0 0 0 0 0 4.032 

lectrical Engineer  P 0 72 72 0 0 0 0 0 0 0 144 

T
 0 10.089 10.089 0 0 0 0 0 0 0 20.178 

echnician  P 0 288 288 0 0 0 0 0 0 0 576 

P
 0 12.105 12.105 0 0 0 0 0 0 0 24.210 

 Total 0 360 360 0 0 0 0 0 0 0 720 

T
 0 12.105 12.105 0 0 0 0 0 0 0 24.210 

otal 0 360 360 0 0 0 0 0 0 0 720 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Travel  P 0.0 9.0 9.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 29.786 

P Total 0.0 9.0 9.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 29.786 

Total 0.0 9.0 9.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 29.786 

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

 2 10 8 8 2 1 1 30 
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PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 0 27 27 0 0 0 0 0 0 0 54 
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WBS  1.3.8.2.4.3 Descriptio FCAL Receiver Board Installation 

 Institution  U. of Pittsburgh Contact W. Cleland 

Installation of FCAL Receiver Boards described in 1.3.8.2.3.3 
                                      Physicist estimateBasis of  
                                      Installation and verification of the FCAL Receiver modules requires readouts through Details of 
Estimate: 
both the normal chain and the trigger chain, in order to make comparison between software-generated sums and  
those measured in har4dware.  Manpower estimates for this procedure were made for the EM and HEC calorimeters  
(see the discussion for WBS 1.3.8.2.4.1 and WBS 1.3.8.2.4.2), and similar considerations apply here.  However, the 
 FCAL trigger sums are weighted sums, where each tower must have the proper geometrical weight applied in the  
summing circuit.  We estimate that the verification process per channel will be approximately a factor of 3 higher  
than for the EM and HEC channels , both due to the increased complexity and due to the overhead incurred on  
working on a new system, where that time will be amortized over a small number of channels. We therefore use 1  
MD/5 channels for the FCAL installation and verification time.  This gives a total of 368 hours (72 hours  
engineeringf, 296 technician) for this system. Approximately 10% of this time will be carried by the base program,  
so we estimate that  64 hours of engineering and 272 hours of technician time  will be charged to the project.  For  
travel and support costs, we use the figure of $35/hour  (technician time only, as we envision the engineer serving  
primarily as a support person in Pittsburgh). 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 25 8 30 33 11 0 14 0 0.2 0.0 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
E
 0 0.896 0.896 0 0 0 0 0 0 0 1.792 

lectrical Engineer  P 0 32 32 0 0 0 0 0 0 0 64 

T
 0 4.764 4.764 0 0 0 0 0 0 0 9.528 

echnician  P 0 136 136 0 0 0 0 0 0 0 272 

P
 0 5.66 5.66 0 0 0 0 0 0 0 11.320 

 Total 0 168 168 0 0 0 0 0 0 0 336 

T
 0 5.66 5.66 0 0 0 0 0 0 0 11.320 

otal 0 168 168 0 0 0 0 0 0 0 336 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Travel  P 0.0 4.3 4.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14.065 

P Total 0.0 4.3 4.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14.065 

Total 0.0 4.3 4.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14.065 

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

 2 10 8 8 2 1 1 30 
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PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 0 13 13 0 0 0 0 0 0 0 25 

 Page 76 of 92 



U.S. ATLAS Installation Cost Book 12/10/2002 7:40:54 AM 
WBS  1.3.10 Descriptio Forward Calorimeter 

 Institution  U. of Arizona Contact L. Shaver 

Total US FCAL project, excluding planned test beam items.  Includes the two (2) FCAL1 modules (including tooling),  
and all electronics unique to the FCAL (both cold and special warm items).  Also includes overall FCAL sub-system  
management costs. 

 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 313 74 24 387 165 67 31 50 4.1 1.6 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
C
 26.25 26.25 0 0 0 0 0 0 0 0 52.500 

omputer Professional  P 500 500 0 0 0 0 0 0 0 0 1000 

T
 76.388 76.388 26.077 0 0 0 0 0 0 0 178.853 

echnician  P 2657 2657 907 0 0 0 0 0 0 0 6221 

P
 102.638 102.638 26.077 0 0 0 0 0 0 0 231.353 

 Total 3157 3157 907 0 0 0 0 0 0 0 7221 

T
 102.638 102.638 26.077 0 0 0 0 0 0 0 231.353 

otal 3157 3157 907 0 0 0 0 0 0 0 7221 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Other  P 23.2 23.2 18.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 65.250 
Travel  P 5.7 5.7 1.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 16.250 

P Total 28.9 28.9 20.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 81.500 

Total 28.9 28.9 20.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 81.500 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 133 133 47 0 0 0 0 0 0 0 313 
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WBS  1.3.10.1 Descriptio FCAL1 Module 

 Institution  U. of Arizona Contact L. Shaver 

Mechanical aspects of the FCAL1 modules. 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 141 32 23 173 12 67 13 50 1.5 1.2 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
T
 26.076 26.076 26.077 0 0 0 0 0 0 0 78.229 

echnician  P 907 907 907 0 0 0 0 0 0 0 2721 

P
 26.076 26.076 26.077 0 0 0 0 0 0 0 78.229 

 Total 907 907 907 0 0 0 0 0 0 0 2721 

T
 26.076 26.076 26.077 0 0 0 0 0 0 0 78.229 

otal 907 907 907 0 0 0 0 0 0 0 2721 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Other  P 18.8 18.8 18.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 56.500 
Travel  P 1.7 1.7 1.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.250 

P Total 20.5 20.5 20.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 62.750 

Total 20.5 20.5 20.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 62.750 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 47 47 47 0 0 0 0 0 0 0 141 

 Page 78 of 92 



U.S. ATLAS Installation Cost Book 12/10/2002 7:40:56 AM 
WBS  1.3.10.1.4 Descriptio Installation 

 Institution  U. of Arizona Contact L. Shaver 

All FCAL Assembly and Installation procedures performed at CERN. 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 141 32 23 173 12 67 13 50 1.5 1.2 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
T
 26.076 26.076 26.077 0 0 0 0 0 0 0 78.229 

echnician  P 907 907 907 0 0 0 0 0 0 0 2721 

P
 26.076 26.076 26.077 0 0 0 0 0 0 0 78.229 

 Total 907 907 907 0 0 0 0 0 0 0 2721 

T
 26.076 26.076 26.077 0 0 0 0 0 0 0 78.229 

otal 907 907 907 0 0 0 0 0 0 0 2721 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Other  P 18.8 18.8 18.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 56.500 
Travel  P 1.7 1.7 1.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.250 

P Total 20.5 20.5 20.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 62.750 

Total 20.5 20.5 20.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 62.750 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 47 47 47 0 0 0 0 0 0 0 141 
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WBS  1.3.10.1.4.1 Descriptio FCAL Final Assembly 

 Institution  U. of Arizona Contact L. Shaver 

Procedures relating to the assembly of finshed FCAL modules into the cryostat tube.  Includes cabling. 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 107 22 20 128 12 44 13 39 1.1 0.8 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
T
 18.4 18.4 18.429 0 0 0 0 0 0 0 55.229 

echnician  P 640 640 641 0 0 0 0 0 0 0 1921 

P
 18.4 18.4 18.429 0 0 0 0 0 0 0 55.229 

 Total 640 640 641 0 0 0 0 0 0 0 1921 

T
 18.4 18.4 18.429 0 0 0 0 0 0 0 55.229 

otal 640 640 641 0 0 0 0 0 0 0 1921 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Other  P 16.8 16.8 11.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 45.250 
Travel  P 1.7 1.7 1.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.250 

P Total 18.4 18.4 13.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 51.500 

Total 18.4 18.4 13.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 51.500 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 37 37 32 0 0 0 0 0 0 0 107 
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WBS  1.3.10.1.4.1.1 Descriptio Shipping 

 Institution  U. of Arizona Contact L. Shaver 

Shipping of finshed FCAL1 modules and Final Assembly and Installation Tooling produced in USA to CERN. 
                                      Engineering judgementBasis of  
                                      Each module weighs ~ 4000 lb.  ==> Total of 8000 lbs of module to ship.Details of Estimate: 
 
x $3.50/lb = $28K for module shipment. 
 
Estimate 500 lbs of electronics to ship @ $4/lb = $2K 
 
Total $30K 
 
 
Based on our experience with shipment of module and equipment from Tucson to CERN for 1995 Beam Test. 

 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 34 7 21 41 0 5 0 29 0.1 0.0 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
M
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

ANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
SUMMARY: 
T
 4.6 0 0 0 0 0 0 0 0 0 4.600 

echnician  P 160 0 0 0 0 0 0 0 0 0 160 

P
 4.6 0 0 0 0 0 0 0 0 0 4.600 

 Total 160 0 0 0 0 0 0 0 0 0 160 

T
 4.6 0 0 0 0 0 0 0 0 0 4.600 

otal 160 0 0 0 0 0 0 0 0 0 160 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Other  P 9.7 9.7 9.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 29.000 

P Total 9.7 9.7 9.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 29.000 

Total 9.7 9.7 9.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 29.000 

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

 4 4 8 1 2 1 1 21 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 14 10 10 0 0 0 0 0 0 0 34 
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WBS  1.3.10.1.4.1.3 Descriptio Assembly 

 Institution  U. of Arizona Contact L. Shaver 

Labor cost of procedures relating to the assembly of finshed FCAL modules into the cryostat tube.  Includes  
                                      Engineering judgementBasis of  
                                      The final assembly tasks are shared with our Canadian and Russian collaborators.  Details of Estimate: 
Following is only our contribution. 
For each of two FCALs, 
 
1 week   Preparation of assembly area.  (Floor space in assembly hall in time multiplexed.  Area must be prepared  
twice.) 
3 weeks Receiving, inspection and acceptance of shipped modules. 
1 week   Assembly of modules onto carts and cable fixturing. 
3 weeks Placement of three modules on mandrel. 
1 week   Placement of PLUG3. 
2 weeks Cable routing and mounting. 
3 weeks Tube mounting, bulkhead mounting, cable support. 
2 weeks Mounting of cryostat cold tube, bellows. 
1 week   Placement of FCAL assembly onto storage stand. 
 
17 weeks  Total 
 
Personnel  1 Mech Tech full time, 1 ME 50%, 1 EE 50%. 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 39 11 29 50 0 39 0 0 0.8 0.8 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
M
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

ANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
SUMMARY: 
T
 9.948 14.576 14.605 0 0 0 0 0 0 0 39.129 

echnician  P 346 507 508 0 0 0 0 0 0 0 1361 

P
 9.948 14.576 14.605 0 0 0 0 0 0 0 39.129 

 Total 346 507 508 0 0 0 0 0 0 0 1361 

T
 9.948 14.576 14.605 0 0 0 0 0 0 0 39.129 

otal 346 507 508 0 0 0 0 0 0 0 1361 

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

 6 4 8 1 2 2 1 29 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 10 15 15 0 0 0 0 0 0 0 39 
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WBS  1.3.10.1.4.1.4 Descriptio Supplies 

 Institution  U. of Arizona Contact L. Shaver 

Consumable supplies necessary for the Final Assembly Procedures. 
                                      Engineering judgementBasis of  
                                      Includes:Details of Estimate: 
 
cleaning solutions 
cleaning materials, e.g. lint-free foam wipers 
temporary cable identification tags 
dust-free plastic wrap 
purging gas and gas hardware 
misc hardware 
machine shop time and supplies for on-site tooling 
connectors and components for elec testing 
 
Most of these items to be purchased from CERN stores. 

 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 10 3 33 13 0 0 0 10 0.0 0.0 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Other  P 5.0 5.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.000 

P Total 5.0 5.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.000 

Total 5.0 5.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.000 

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

 8 4 8 1 2 2 1 33 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 5 5 0 0 0 0 0 0 0 0 10 
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WBS  1.3.10.1.4.1.5 Descriptio Module Cold Testing 

 Institution  U. of Arizona Contact L. Shaver 

Acceptance testing of modules upon arrival at CERN. 
                                      Physicist estimateBasis of  
                                      Previous experienceDetails of Estimate: 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 24 0 0 24 12 0 13 0 0.2 0.0 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
T
 3.852 3.824 3.824 0 0 0 0 0 0 0 11.500 

echnician  P 134 133 133 0 0 0 0 0 0 0 400 

P
 3.852 3.824 3.824 0 0 0 0 0 0 0 11.500 

 Total 134 133 133 0 0 0 0 0 0 0 400 

T
 3.852 3.824 3.824 0 0 0 0 0 0 0 11.500 

otal 134 133 133 0 0 0 0 0 0 0 400 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Other  P 2.1 2.1 2.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.250 
Travel  P 1.7 1.7 1.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.250 

P Total 3.8 3.8 3.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12.500 

Total 3.8 3.8 3.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12.500 

 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 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 8 8 8 0 0 0 0 0 0 0 24 
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WBS  1.3.10.1.4.2 Descriptio FCAL End-Cap Installation 

 Institution  U. of Arizona Contact L. Shaver 

Installation of assembled and tested FCALs into the end-cap cryostats. 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 34 10 30 44 0 23 0 11 0.5 0.4 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
T
 7.676 7.676 7.648 0 0 0 0 0 0 0 23.000 

echnician  P 267 267 266 0 0 0 0 0 0 0 800 

P
 7.676 7.676 7.648 0 0 0 0 0 0 0 23.000 

 Total 267 267 266 0 0 0 0 0 0 0 800 

T
 7.676 7.676 7.648 0 0 0 0 0 0 0 23.000 

otal 267 267 266 0 0 0 0 0 0 0 800 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Other  P 2.1 2.1 7.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11.250 

P Total 2.1 2.1 7.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11.250 

Total 2.1 2.1 7.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11.250 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 10 10 15 0 0 0 0 0 0 0 34 
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WBS  1.3.10.1.4.2.1 Descriptio Personnel 

 Institution  U. of Arizona Contact L. Shaver 

Manpower involved in Final Installation of assembled FCALs into EndCap cryostats. 
                                      Engineering judgementBasis of  
                                      ATLAS schedule shows 5 weeks for endcap installtion and integration of each of the two Details of 
Estimate: 
(2) FCALs.  Assuming a normal inefficiency of time inherent in any large highly-integrated project, we estimate the  
need for  both the MechTech and ElecTech to be present for this entire time.  EE and ME involvement is given as  
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 23 8 33 31 0 23 0 0 0.5 0.4 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
M
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

ANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
SUMMARY: 
T
 7.676 7.676 7.648 0 0 0 0 0 0 0 23.000 

echnician  P 267 267 266 0 0 0 0 0 0 0 800 

P
 7.676 7.676 7.648 0 0 0 0 0 0 0 23.000 

 Total 267 267 266 0 0 0 0 0 0 0 800 

T
 7.676 7.676 7.648 0 0 0 0 0 0 0 23.000 

otal 267 267 266 0 0 0 0 0 0 0 800 

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

 8 4 8 1 2 2 1 33 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 8 8 8 0 0 0 0 0 0 0 23 
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WBS  1.3.10.1.4.2.2 Descriptio Tooling & Instrumentation 

 Institution  U. of Arizona Contact L. Shaver 

Tooling and instrumentation required for testing procedures during Final Installation. 
                                      Engineering judgementBasis of  
                                      Includes foreseen and unforeseen needs.  E.G., during plugging of cable harness Details of Estimate: 
connectors to summing boards, a brace is required to block up the FCAL which is not yet bolted into the cryostat, in 
 order to insure the safety of the individual working on the cabling. 
 
Some temporary cable jig is also needed for protection of the cable ends during FCAL movement. 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 5 1 25 6 0 0 0 5 0.0 0.0 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Other  P 0.0 0.0 5.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.000 

P Total 0.0 0.0 5.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.000 

Total 0.0 0.0 5.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.000 

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

 4 4 8 1 2 2 1 25 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 0 0 5 0 0 0 0 0 0 0 5 
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WBS  1.3.10.1.4.2.3 Descriptio Supplies 

 Institution  U. of Arizona Contact L. Shaver 

Consumable supplies necessary for the Final Installation Procedures. 
                                      Engineering judgementBasis of  
                                      IncludesDetails of Estimate: 
 
dust-free plastic bags to protect cable ends during FCAL movement. 
temporary cable ID tags 
cleaning supplies 
Cable clamping and fixturing 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 6 1 21 8 0 0 0 6 0.0 0.0 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Other  P 2.1 2.1 2.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.250 

P Total 2.1 2.1 2.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.250 

Total 2.1 2.1 2.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.250 

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

 4 4 4 1 2 2 1 21 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 2 2 2 0 0 0 0 0 0 0 6 
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WBS  1.3.10.2 Descriptio FCAL Electronics 

 Institution  U. of Arizona Contact L. Shaver 

All FCAL related electronics which differ significantly from general Liquid Argon electronics.  Includes cold  
electronics and special warm electronics. 

 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 172 42 24 214 153 0 19 0 2.6 0.5 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
C
 26.25 26.25 0 0 0 0 0 0 0 0 52.500 

omputer Professional  P 500 500 0 0 0 0 0 0 0 0 1000 

T
 50.312 50.312 0 0 0 0 0 0 0 0 100.624 

echnician  P 1750 1750 0 0 0 0 0 0 0 0 3500 

P
 76.562 76.562 0 0 0 0 0 0 0 0 153.124 

 Total 2250 2250 0 0 0 0 0 0 0 0 4500 

T
 76.562 76.562 0 0 0 0 0 0 0 0 153.124 

otal 2250 2250 0 0 0 0 0 0 0 0 4500 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Other  P 4.4 4.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8.750 
Travel  P 4.0 4.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.000 

P Total 8.4 8.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 18.750 

Total 8.4 8.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 18.750 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 86 86 0 0 0 0 0 0 0 0 172 
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WBS  1.3.10.2.4 Descriptio Installation 

 Institution  U. of Arizona Contact L. Shaver 

Installation of assembled and tested FCAL electronics.  Final testing procedures.  Data interface to ATLAS EDMS. 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 172 42 24 214 153 0 19 0 2.6 0.5 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
C
 26.25 26.25 0 0 0 0 0 0 0 0 52.500 

omputer Professional  P 500 500 0 0 0 0 0 0 0 0 1000 

T
 50.312 50.312 0 0 0 0 0 0 0 0 100.624 

echnician  P 1750 1750 0 0 0 0 0 0 0 0 3500 

P
 76.562 76.562 0 0 0 0 0 0 0 0 153.124 

 Total 2250 2250 0 0 0 0 0 0 0 0 4500 

T
 76.562 76.562 0 0 0 0 0 0 0 0 153.124 

otal 2250 2250 0 0 0 0 0 0 0 0 4500 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Other  P 4.4 4.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8.750 
Travel  P 4.0 4.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.000 

P Total 8.4 8.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 18.750 

Total 8.4 8.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 18.750 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 86 86 0 0 0 0 0 0 0 0 172 
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WBS  1.3.10.2.4.1 Descriptio FCAL Integration 

 Institution  U. of Arizona Contact L. Shaver 

Items associated with the integration of the FCAL assembly into the EndCap cryostat. 
                                      Engineering judgementBasis of  
                                      This item is mainly manpower and covers the period of installation and debugging of the Details of 
Estimate: 
ATLAS FCAL electronics.  It is estimated (in the ATLAS schedule) that an engineer and technician will spend 20  
weeks at CERN to perform these tasks. 
 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 73 21 29 95 55 0 19 0 1.1 0.5 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
M
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 

ANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
SUMMARY: 
T
 27.312 27.312 0 0 0 0 0 0 0 0 54.624 

echnician  P 950 950 0 0 0 0 0 0 0 0 1900 

P
 27.312 27.312 0 0 0 0 0 0 0 0 54.624 

 Total 950 950 0 0 0 0 0 0 0 0 1900 

T
 27.312 27.312 0 0 0 0 0 0 0 0 54.624 

otal 950 950 0 0 0 0 0 0 0 0 1900 

 Total w/ 
MATERIAL FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 overhead 
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
Other  P 4.4 4.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8.750 
Travel  P 4.0 4.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.000 

P Total 8.4 8.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 18.750 

Total 8.4 8.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 18.750 

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

 6 4 8 1 2 2 1 29 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 37 37 0 0 0 0 0 0 0 0 73 
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WBS  1.3.10.2.4.2 Descriptio Calibration Beam Test 

 Institution  U. of Arizona Contact L. Shaver 

Personnel costs associated with the calibration beam test of FCAL-A. 
                                      Engineering judgementBasis of  
                                      This item covers the manpower costs of performing the FCAL Calibration Beam Test.  Details of 
Estimate: 
This is test of the finished FCAL-A (which is the second FCAL assembled) using the H1 cryostat in the North Area  
H6 beamline.  It is scheduled for 2002.  The second FCAL is tested because it fits the production schedule and the  
schedule of other beam tests. 
 
SWP time covers development of a DAQ software suite suitable for the test from then-standard ATLAS DAQ  
software and the time of data acquisition and packaging. 
 
ME time covers time to install FCAL assembly in cryostat, participate in test, and remove it after test. 
 
ET time covers time to cable FCAL and particiapte in test. 
 
This beam test is shared with Canada and Russia for manpower. 

 Base Cont Total EDIA Mfg EDIA Mfg FTEs   FTEs  
Cost Cost Cost Cont    Cost Labor Labor Matls Matls Project +  Other   
Summary: (k$) (k$) %    (k$) (k$) (k$) (k$) (k$) MC 
(Project + MC) 
 99 21 21 119 99 0 0 0 1.5 0.0 

 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Total 
MANPOWER (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) 
 (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
SUMMARY: 
C
 26.25 26.25 0 0 0 0 0 0 0 0 52.500 

omputer Professional  P 500 500 0 0 0 0 0 0 0 0 1000 

T
 23 23 0 0 0 0 0 0 0 0 46.000 

echnician  P 800 800 0 0 0 0 0 0 0 0 1600 

P
 49.25 49.25 0 0 0 0 0 0 0 0 98.500 

 Total 1300 1300 0 0 0 0 0 0 0 0 2600 

T
 49.25 49.25 0 0 0 0 0 0 0 0 98.500 

otal 1300 1300 0 0 0 0 0 0 0 0 2600 

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

 4 4 4 1 2 2 1 21 

PROFILE   FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 Tota  l
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) 
 49 49 0 0 0 0 0 0 0 0 99 
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