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Abstract: 

Agenda, attendees, and transparencies of the GEM Muon 
Engineering Status Meeting held at M.I.T. on May 27, 1992. Agenda 
items: Comments; Report on SSCL Align MTG., 5/22; Update of Cost 
Matrix; Review of 5/20 Action Items; Review Draft Memo for A/I #4 
(Magnet Info) ; Comments on Other Eng. Efforts; Action Items; and Set 
Agenda for Next Week. 
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Attendees List 

GEM/Muon Engineering Status Meeting 

5/27/92 

Name Or~anlzatlon 

F. Taylor M. I. T. 
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Action I terns, Muon Eng Stat•JS t1eeti ng-update 5/27 

Action lttm• Action lttm Assign•• Dut Datt Not ts 
(5/20 mtg) 
"5-20-1" 'vi• nttd interface drawings specifying stay-clear regions F. Nimblett ~ Nimblett to generate a list 

~ 
betwttn magnet and support str•Jcture -!nd calorimeter. · 6/3 of required info. Letter to be sent 
Drawings art also needed to specify the chamber mounting on 5/28 to Harris/Sanders. 
oonoept. What support structure is needed for the barrel Reqtst info available 6/3. 
(graphite frame as envisioned fot the RPC .) 

'5-20- 2" It was suggested that the barrel chamber configuration A. Kondo leon 5/27 Complete 
bt changed to 4 :8 :4 for costing. The resolution 
performance will also have to be ev a luatP.d for this 
oonfiguration. 

"5-20 3" Tht details of the chamber cover age needs to be worked out F. Nimblett 5/27 In process-Kelsey to provide 

Thnril~ms 
in the region between sectors. For the PDT 's, how many drawings 

-bid tube layers wfll thert be in that reqion, and what is the 
dead spact? For the LSDT's, what is the dead space in that 
region? 

'1 'vie nted blow-up drawings of this corner, indicating the 
attachment of the chambers and the dead space. 

"5-20· 4" Wt nttd to get the dtflection specification of the cryostat. F. Nimblett ~ Draft to be presented 5/27. To 

~ How muoh out of round, stability of the length of the 6/3 be sent on 5/28. Info needed 
magnet ...... Suggest that the requested information be 3-Jun 
written in a memo and sent to Mike Harris, Livermore, 
Mike Marx 

"5-20-5" Are there an11 structur a 1 members in the present space M. Furey 5/27 Non.. Complete 
fr amt design which bare no load? 

"5-20-6" Reaction to Jacques Pier·Amory 's proposal for A. Kondo lton On-going 
installation of chambers. Practical?, Cost effective? 
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Action Items, Muon Eng Status Meeting-update 5/27 

Action lt•m• Action lt•m AssignH Due Date Notes 

"S-20-7" What savings will result from construction of the ff'S J. Sulliv9n TBD on-gofng 
using non-tapertd iron plates? What is the resu1's of the 
rtsolution, L-angles, nonuniform magnetic field? 

"S-20-8" We ne.d to review the need for removing chambers? A. Kondoleon iBt) For CSC-mandatory. Depends 
Should this be a design goal? What is the associated cost 6/5 upon technology . Discussions 
to build in this feature? at muon mtg on 6/5 

"5-20-9" f' or a lfgnment, there is a need to specify the dy n6mic J. Paradiso S/27 Discussions on-going w /SDC 
range needed for tht straightness monitors. Photopo\s may 2mm dynamic r aange of the 
not work in the B-field. Need another technology. quad cell-baseline. 

"S-20-10" A decision has to be m•de soon about what alignment J Paradiso 5/27 Per FET, this action will only be 
apparatus we should have for the TTR this summer. The a transfer of information. 

00 Ma•J 22 meeting should focus on this issue. 

"5-20-11" The technology proponents are requested to supply •Jpdated R. Gustavson 5/27 Completed 
cost information by May 22. Ma11 27 is the dudline by 
which fnfo has to be sent to SSCL. 

"S-20-12" A need has bttn indicated for a master organizational 
chart for th• Muon sub system. H. Baker ~ 1st Draft-delayed to following 

6/S week. 
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Action Items, Muon Eng Status Meeting-update 5/27 

Action lt•m• Action lt•m Assign•• Du• Dat• Not•s 
(5-27 mtg) 

"5-27-1" Provide draft input to TRD J. Paradiso 5/29 

"5-27-2" Provide baseline drawing of alignment concept. D•termine .J. Paradiso PAC mtg 
quantization. 

'<:.O· 
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- AGENDA 

GEM MUON ENGINEERING STATUS MEETING 

AT DRAPER 

3PM- -27 MAY 1992 

- •COMMENTS FRANK TAYLOR 5 MIN 

•COMMENTS HOWARD BAKER 5 MIN 

- • REPORT ON SSCL ALIGN MT'\ 5/22 JOE PARADISO 15 MIN 

• UPDATE or COST MATRIX DICK GUSTAVSON 10 MIN 

• REVIEW OF 5/20 ACTION ITF.MS ALL 30 MIN -
•REVIEW DRAFT MEMO FOR A/1•4 FRANK NIMBLETT 10 MIN 

(MAGNET INFO) 

• COMMENTS ON OTHER ENG. EFFORTS ALL -
• ACTION ITEMS ALL 

• SET AGENDA FOR NEXT WEEK ALL 

- •ADJOURN NO LATER THAN 5PM 

-

-
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Re-Design of Alignment Fixtures for TTR 

•Lens: 

,_........,. 

~ i 
i... ·I I . 
! 1.25" I 

I I 
1• ..,I 

2.00" 

• Use same size fixture for lens, 
detector, source 

• Adjust on 2 orthogonal (flattened) 
axis against spring plungers, use 
setscrews with denser thread 

• Lens fixture must be reduced to 
1.25" outer diameter 

·~Minimal changes from original 
design! 

--. Can use in-house calibration jig 

Barrel = Melles Griot 01 LMP049 (f=1 m, d=2.5 cm, t=3.3 mm) 

Endcap = Melles Griot 01 LDX049 (f=2.86 cm, d=1.27 cm, t=3.4 mm) 

• Endcap lens is narrower; must sandwich between a pair of rings. 

) 



Discussions @ Alignment meeting 5/22 
•Lee Griffith on wires (SWAT) 

- Measures position of wire shadow in 2 coordinates (using 
encapsulated proximity sensors); micron accuracy over=== 2 mm dynamic 
range. 

- Experience using 65 meter Cu/Be 8 mil wire over 65 meters w. 4 Kg 
tension, producing 3 cm of sag (a known quantity). 

- Wire contained inside tube, dynamics not a problem? 

- Extend measurement range, remove ambiguity. 

- Calibration, setup can be more involved .•. 

""'" • Lee Griffith on Poisson spot 
°' 

• 

- Illuminate ball bearing with uniform laser, active control for lateral beam 
stability, measure Poission spot position to micron accuracy over 
hundreds-thousands of meters. 

- Cute technique, but not relevant to GEM detector. 

• Many discussions .... 

- Alignment Requirements (this week; SSC & JAP) 

- Alternate multipoint sensors (i.e. UV laser, laser beacon, X-rays) 

.. Dynamic range of sensors (assume 2 mm, CCD or straightness?) 

- Will baseline combination of SWAT and 3-point straightness monitors 
for July PAC 

' ( t • • • ' • • • 
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GEM Muon Subsystem Cost Matrix • Rev. 11 

We are required to "firm-up• all of the information in the cost books. My plan is to 
use summer help to make the paper-work modifications and to put all back-up 
information into the same font. 

What SSCL needs for each WBS element is: 

1. Assure that the scope is correctly stated. 

2. Determine adequacy of engineering/design, M&S, and 
inspection/administration. Verify period of performance. 

3. Review component procuremenUfabrication requirements. 
a. create a process plan for each component (so that CSDL 

may use its manufacturing system design programs 
to establish the appropriate parameters), or 

b. provide a quote for the necessary (SSC) quantity. 
c. verify period of performance. 

4. Review assembly/installation requirements. 
a. create an assembly process plan (so that CSDL may use 

its manufacturing system design programs to 
establish the appropriate parameters), or 

b. provide a quote for the necessary (SSC) quantity. 
c. verify period of performance. 

5. Examine the currently specified contingency factors. The 
final values are to be extracted from Table 1. 

6. Determine a •cost basis descriptor" from 
BU Bottom-up 
SA Specific analogy 
PS Parametric study 
RU Review and update 
TA Trend analysis 
EO Expert opinion 

7. Review comments, revise as necessary. 

21 



8. Conform to "Engineering calculations, drawings, similarities to other 
systems. and other pertinent data will be collected and organized into 
individual subsystem cost books. In addition, basic subsystem 
configuration will be defined along with a list of critical assumptions 
made during the estimating process" 

A lot of this work has been done, more than once probably. In light of the potential 
funding limitations, we must continue to do the best estimating job possible. 

R.E. Gustavson 27 May 1992 
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Table 1 - Risk Factors 

Risk 
Factor Technjcal CQfil Schedule -
1 Existing design & Off the shelf or not used 

off the shelf catalog item 
hardware 

2 Minor modifications Vendor quote from No schedule 
to existing design established drawings impact on any 

other item 

3 Extensive changes Vendor quote with not used 
to an existing design some design sketches 

- 4 New design within In-house estimate for Delays completion 
established product item within current of non-critical path 
line product line subsystem item 

6 New design different In-house estimate for not used 
from established item with minimal - product line. company experience 
Existing technology but related to existing 

capabilities 

8 New design. Requires In-house estimate for Delays completion 
some R&D development item with minimal of critical path - but does not advance company experience subsystem item 
the state-of-the-art and minimal in-house 

capability 

10 New design. Top down estimate nut used 
Devl"'opment of new ·rom analogous - tech .>logy which 
adavances the 

programs 

state-of-the-art 

15 New designs way Engineering 
beyond the current judgement 
state-of-the-art 

Risk J>erqntage I;ble 

Condition Rjsk Percenta&e 

- Technical Design QI mfg. concerns only 2% 
Design llnli mfg. concerns 4% 

Cost Material cost QI labor rate concern 1% 
Material cost Jl!ll! labor rate concern 2% 

- Schedule 1% 

- 23 



MUO:'\ SYSTEM • 
COST ESTIMATIO!'i \VORKSHEET 

WBS Element Title: Sector Support Stucture: Off-Site; Machiningllnspection LSDT 

WBS Element No: 3.2.1.2.5.1.2 Date: 21 May92 Rev:! Estimator:Kondoleon 

Scope: This element covers the labor and labor costs for the machining and inspection of structure 
components. Also, oversight for purchasing stock and matertial for machining. 

Engineering/Design 
NIA 

PY: Comp. Rate($K/PY): 

M&S: Engineering/Design and Inspection/ Administration 
Misc. office supplies for Administration: 
Travel: 1 person, 4 trips to machine shop, inspection shop @$2K/trip 
PC/Mac/workstation charges: 
Software supplies 

Inspection/ Administration PY: 3.77 Comp. Rate($KIPY): 73 

PoP: 

($K): 46 
$13K 
$8K 
$14K 
$11K 

PoP: 1/94-3/96 

Assumes Engineering (nat'l. avg.) oversight of purchasing activity: 1/3-time for 24 months = .67 PY 
Assumes Engineering (SSCL) oversight of machining and inspection activity: 1/3-time for 2.25 yrs= .75 PY 

-

Assumes forman(nat'l.avg) required 2.35 PY -

Procurement/Fabrication Material 
Material: 

Side supports 
Cross supports 
End plugs (side) 
End plugs (cross) 
Joints 
Mounts 

Capital equipment cost 
Tooling cost 

Installation/Assembly PY: 11.5 Comp. Rate($K/PY): 74 
Requires 11.5 machinists at full-time 

Material: Installation/ Assembly 
Misc. office supplies for Installation/Assembly 
Misc software supplies 

Contingency 
Technical: 0 Basis: none 

Total: 38 

($K) 1095 

$109K 
$59K 
$26K 
$6.9K 
$19K 
$19K 

$711K 
$145K 

PoP: 1/94-3/9 

($K) 62 
$28K 
$35K 

Cost: 30 
Schedule: 8 

Basis: engineering judgement, material and labor rate concern 
Basis: delays completion of critical path item 

Comments 
Material cost based on quotes from Ryerson 12-5&6 91 
Engineering estiimate used to size the number and lengths of the structural elements needed. 
Machine cost based on interface with E. McCom1ack (Draper shop group leader 5-6-92) 
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MUON SUBSYSTEM COST MA TRIX - Rev. 10 

The complete cost matrix now has two additional columns: 

1. Contingency percentage 

2. Last modified (date) 

The WBS is believed to conform to Rev. E of the GEM Cost Estimating Plan. 

The two options (PDT and LSDT) are combined into one matrix. All common 
WBS categories are denoted _3.1 (which includes PDT items) except those which 
are exlusively LSDT (denoted _3.2). 

The cost summary chart is available is two forms: 

1. Short form - Table 1 of the Cost Estimating Plan. 

2. Expanded form - includes determination of EDIA and Construction 
costs as well the tabular data useful for creating graphs such as those 
included. 

A new cost summary matrix exhibiting the breakdown of labor and materials. 
Page 1 shows the results using 1991 labor rates while page 2 reveals the (first 
approximation) cost changes due to 1992 labor rates. The latter were found by 
stating that all off-site labor costs increase by 11 % while all on-site labor costs 
decrease by 12% (both percentages are nominal based upon the updated rates). 
Note that there is virtually no change in total costs. 

R.E. Gustavson 26 May 1992 
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WBSno. 

(·3.1) 

(·3.2) 

03.1 • PDT 

03.2 • LSDT 

03.1.1·PDT 

03.2.1·LSDT 

03.1.1.1 

03.1.1.1.1 
03.1.1.1.1.1 
03.1.1.1.1.2 
03.1.1.1.1.3 
03.1.1.1.1.4 
03.1.1.1.2 
03.1.1.1.2.1 

03.1.1.2 

03.2.1.2 

03.1.1.2.1 
03.1.1.2.1.1 
03.1.1.2.1.2 
03.1.1.2.1.3 
03.1.1.2.1.4 
03.1.1.2.2 

) , ) , ) ) , ) ) 

MUON SUBSYSTEM COST MATRIX Rav 10 5/26/92 

En1 lnearina/Deslan M&S Ins ectlon/Admln Proc/Fab 
Labor Rate Tolal Labor Rate Total Material Labor Rate 

Item mv k$/mv k$ k$ mv k$/mv k$ k$ mv k$/mv 

PDT Muon Detector cost 102.4 125 12745 5841 92.6 115 10601 45622 267.1 60 

LSDT Muon Detector cost 102.4 125 12745 5839 92.4 115 10586 37441 304.8 62 

Sub-group 03.1 Is used for all construction breakdown categories ex 

Muon Sub•""· Construction PDT 78.73 121 9582 4787 92.57 115 10801 45622 287 .13 80 

Muon Subsys. ConstrucllonLSDT 78.73 121 9562 4785 92.37 115 10586 37441 305 62 

Centr1I R...,lon 45.06 117 5257 2226 41.09 102 4187 29871 140.11 82 

Central Realon 45.06 117 5257 2224 40.89 102 4173 '11690 177.75 81 

Central Realon lnstallallon 9.00 99 891 75 3.51 71 250 2870 

On-Site 0.00 0 8 1.38 108 2570 
Test 0 0.00 0 70 
Mechanlcal AssemblY 3 0.50 78 39 2075 
Electrlcal/Electronlcs AHY 2 0.38 78 30 325 
Fae Preo 3 0.50 78 39 100 
Oll·Slte 9.00 9, 87 2.13 143 300 
Install. Tool Fnl D!ll!n, Mach, Assy 9.00 99 891 67 2.13 87 143 300 

Central Realon Sector A•n-PDT 15.82 104 1653 391 30.33 95 2893 17636 126.11 81 

Central Realon Sector AHYLSDT 15.82 104 1653 389 30.13 96 2878 10518 163. 75 80 

On-Site o.oo 0 9 1.44 112 800 12.83 53 
Sector Storaae 0 0 o.oo 0 50 
Test 0 3 0.56 78 44 125 1.25 59 
Assemblv 0 4 0.63 78 49 575 10.83 52 
Fae Pr~D 0 2 0.25 78 20 50 0.75 59 
Oll·Slle 3.00 297 23 0.88 62 85 2.13 

Page 1 
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WBSno. 

03.1.1.2.2.1 

03.1.1.2.3 
03.1.1.2.3.1 

03.1.1.2.3.1.1 
03.1.1.2.3.1.2 
03.1.1.2.3.1.3 
03. 1.1.2.3.1.4 
03.1.1.2.3.1.5 
03.1.1.2.3.1.8 

0.3.2.1.2.3 
03.2.1.2.3.1 
03.2.1.2.3.1.1 
03.2.1.2.3.1.2 
03.2.1.2.3.1.3 
03.2.1.2.3.1.4 
03.2.1.2.3.1.5 
03.2. 1.2.3.1.8 

03.1.1.2.4 
03.1.1.2.4.1 
03.1.1.2.4.1.1 
03.1.1.2.4. 1.2 
03.1.1.2.4.1.3 
03.1.1.2.4.1.4 
03.1.1.2.4.1.5 
03.1.1.2.4.1.8 

03.1.1.2.5 
03.1.1.2.5.1 
03.1.1.2.5.1.1 
03.1.1.2.5.1.2 
o:u. 1.2.5.1.3 

03.2.1.2.5 
03.2.1.2.5.1 
03.2.1.2.5.1.1 
03.2.1.2.5.1.2 

• 

MUON SUBSYSTEM COST MATRIX Rev 10 5126192 
-· 

Eni ineerlna/Deslon M&S Ins ectlon/Admln 
labor Rate Total Labor Rate Total 

Item mv k$/mv k$ k$ mv k$/my k$ 

Assv Flxt Flnal Dsan. Mach, Assv 3.00 99 297 23 0.88 71 62 

Pressurized Drift Tubes 3.25 102 332 86 9.49 97 919 
Oll·Slle 3.25 332 86 9.49 919 
Shlnnlna 2 0.23 133 31 
Test 3 0.50 133 67 
Assembly 14 2.25 133 299 
FaclMIY Prea 5 0.75 133 100 
Machlnlnn lnsaectlon 42 5.63 72 405 
Flnal Design, Orwg1Soac Mods 3.25 102 332 20 0.13 133 17 

Limited Streamer Drift Tubes 3.25 102 332 86 9.49 97 919 
011-Sll• 3.25 332 86 9.49 919 
Shlonlna 2 0.23 133 31 
Test 3 0.50 133 67 
Assamblv 14 2.25 133 299 
Facllltv Preo 5 0.75 133 100 
Machlnlna, Inspection 42 5.63 72 405 
Flnal Daslan. Orwn!Spac Mods 3.25 102 332 20 0.13 133 17 

Resistive Plate Counter1 3.25 102 332 89 10.05 95 959 
Oll·Slle 3.25 332 89 10.05 959 
Shlnolna 2 0.23 133 31 
Test 3 0.50 133 67 
Assamblv 14 2.25 133 299 
Facllltv Pren 5 0.75 133 100 
Machlnlnn Inspection 45 6.19 72 446 
Flnal Deslan. Orwn!Spac Mc:·•' 3.25 102 332 20 0.13 133 17 

Sector Sunnort Structures PDT 5.00 108 540 72 5.22 83 434 
Oll•Slte 5.00 1140 72 5.22 434 
Shloolng 2 0.50 78 39 
Machlnlnn Inspection 48 3.97 73 290 
Flnal Deslan. Orwn!Saac Mods 5.00 108 540 22 0.75 140 105 

Sector Sunnort StructurHLSDT 5.00 108 540 70 5.02 84 419 
Off·Slle 5.00 540 70 5.02 419 
Shloolna 2 0.50 78 39 
Machlnlnn lnsoectlon 46 3.77 73 275 

Page 2 
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Proc/Fab 
Material Labor Rate 

kS mv kS/mv 

85 2.13 69 

10011 52.38 89 
10011 52.38 

50 0.46 107 
28 5.66 110 
50 18.35 98 

0 3.75 97 
9883 24.16 75 

2686 91.07 83 
2686 91.07 

50 0.46 107 
28 5.66 110 

405 20.00 98 
0 3.75 97 

2203 61.20 75 

4908 43.47 85 
4908 43.47 

50 0.46 107 

50 5.50 10~ 

300 4.16 113 
0 3.75 97 

4508 29.60 75 

1148 13.05 73 
1148 13.05 

20 0.50 50 
1128 12.55 74 

0 0 0 

1115 12.00 73 
1115 12.00 

20 0.50 50 
1095 11.50 74 
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WBSno. 

03.2. 1.2.5.1.3 

03.1.1.2.8 
03.1.1.2.8.1 
03.1.1.2.8.1.1 
03.1.1.2.8.1.1.1 
03.1.1.2.6.1.12 
03.1.1.2.8.1.1.3 
03.1.1.2.8.1.1.4 
03.1.1.2.6.1.1.5 
03.1.1.2.6.1.1.6 

03.2.1.2.8 
03.2.1.2.6.1 
03.2.1.2.8.1.1 
03.2.1.2.8.1.1.1 
03.2.1.2.6.1.1.2 
03.2.1.2.8.1.1.3 
03.2.1.2.6.1.1.4 
03.2.1.2.8.1.1.5 
03.2.1.2.8.1.1.6 

03.1.1.2.8.2 
03.1.1.2.8.2.1 
03.1.1.2.6.2.1.1 
03.1.1.2.6.2.12 
03.1.1.2.62.1.3 
03.1.1.2.6.2.1.4 
03.1.1.2.6.2.1.5 
03.1.1.2.6.2.1.6 

03.1.1.3 

03.2.1.3 

03.1.1.3.1 
03.1.1.3.1.1 
03.1.1.3.1.1.1 
03.1.1.3.1.1.2 

) ) ) ) ) 
MUON SUBSYSTEM COST MATRIX Rev 10 5/20/92 

) 

En! lnaarina/Design M&S Ins action/Admln 
labor Raia Tola I Labor Raia Tolal 

Item mv k$/mY k$ k$ mv kS/my k$ 

Anal Desinn. D"""""nac Mods 5.00 108 540 22 0.75 140 105 

Allanmenl & Cellbrln Sva PDT 1.32 116 153 112 3.25 125 407 
loc•I Chamber Allanmenl 0.66 77 52 1.63 203 
Olf·Slle 0.86 77 52 1.83 203 
Shlnnlna 25 1.00 125 125 
Test 5 0.13 125 16 
Assembly 5 0.13 125 16 
Facllltv PraD 5 0.13 125 16 
Machlnlnn, Inspection 2 0.25 126 32 
Anal Deslan, Orwa1Soac Mods 0.66 116 77 10 

Allanmenl & Cellbrln Sn LSDT 1 116 153 112 3 125 407 
Local Chamber Allanmenl 0.86 77 52 1.63 203 
Olf·Slle 0.66 77 52 1.63 203 
Shlnn)nn 25 1.00 125 125 
Test 5 0.13 125 16 
Assembly 5 0.13 125 16 
Facllltv PraD 5 0.13 125 16 
Machlnlnn lnsoectlon 2 0.25 126 32 
Anal Da.,,,n, D"'""""'8C Mods 0.66 116 77 10 

Olobel Sector/Realon Monitor 0.66 116 77 60 1.63 125 203 
Oll·Slle 0.66 77 60 1.63 203 
Shlnnlna 25 1.00 125 125 
Test 5 0.13 125 16 
Assembly 5 0.13 125 16 
Faclllty Prep 5 0.13 125 16 
Machlnlnn, lnsoectlon 10 0.25 125 31 
Anal Daslan. D"""'SDac Mods 0.66 116 77 10 

Elctrncl/Elctr. Hrdwre • PDT 12.24 146 1785 1620 4,75 154 732 

Elctrnc1/Elctr. Hrdwra • LSDT 12.24 146 1785 1620 4.75 154 732 

PreHurlzed Drift TubH 8.46 150 970 1085 1.75 154 270 
Oll·Slle 6.46 970 1085 1.75 270 
Sans• Electronics I Trlnnars 5.BQ 154 893 650 0.75 154 116 
Calibration Electronics Das. Fab. S 0.66 116 77 1 5 0.50 154 77 
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Proc/Fab 
Material Labor Raia 

k$ mv kS/mv 

0 0 0 

884 2.25 95 
534 1.00 
534 1.00 

0.00 0 
0.25 95 
0.25 95 

25 0.25 95 
509 0.25 95 

924 2 95 
774 1.00 
774 1.00 

0.00 0 
0.25 95 
0.25 95 

25 0.25 95 
749 0.25 95 

150 1.25 95 
150 1.25 

0.00 0 
0.25 95 
0.25 95 

25 0.25 95 
125 0.50 95 

8565 2.00 95 

7502 2.00 95 

6611 o.oo 0 
8811 0 
6053 

250 



::,., 
0 

• 

wes .... 

03.1.1.3.1.1.3 

03.2.1.3.1 
03.2.1.3.1.1 
03.2.1.3.1.1.1 
03.2.1.3.1.1.2 
03.2.1.3.1.1.3 

03.1.1.3.2 
03.1.1.3.2.1 
03.1.1.3.2.1.1 
03.1.1.3.2.1.2 
03.1.1.3.2.1.3 

03.1.1.3.3 
03.1.1.3.3.1 
03.1.1.3.3.1.1 
03.1.1.3.3.1.2 

03.1.1.3.3.2 
03.1.1.3.3.2.1 
03.1.1.3.3.2.2 

03.1.1.4 

03.2.1A 

03.1.1.4.1 
03.1.1.4.1.1 
03.1.1.4.1.1.1 
03.1.1.4.1.1.2 
03.1.1.4.1.1.3 
03.1.1.4.1.1.4 
03.1.1.4.1.1.5 

03.2.1.4.1 
03.2.1A.1.1 
03.2.1.4.1.1.1 
03.2.1.4.1.1.2 

• 

MUON SUBSYSTEM COST MATRIX Rev 10 5120/92 

Ent lneerina/Deslan M&S Ins ectlon/Admln 
labor Rate Total Labor Rate Total 

Item mv k$/mv k$ k$ mv k$/my k$ 

Hinh I Low Voha11a Svstems o.oo . 154 0 420 0.50 154 77 

Limited Streamer Drift TubH 6.46 150 970 1085 1.75 154 270 
Olf·Slte 6.46 970 1085 1.75 270 
Sense Electronics I Triaoers 5.80 154 893 650 0.75 154 116 
Calibration Electronics Das. Fab. S 0.66 116 77 15 0.50 154 77 
High I Low Voha11e Systems 0.00 154 0 420 0.50 154 77 

Resl11lve Plata Counter• 4.46 148 662 460 2.00 154 308 
Olf•Slte 4.46 662 460 2.00 308 
Beam Crosslna I Trlnners 3.80 154 585 420 1.00 154 154 
Callbrallon Electronics Des. Fab. S 0.66 116 77 25 0.50 154 77 
Hlah I Low Voha11e Svstems 0.00 154 0 15 0.50 154 77 

Allan and Cal Svatem Elec 1.32 116 153 75 1.00 154 154 
Local Chamber Allanment 0.66 77 35 0.50 77 
Oll·Slte Assembly, Test 25 0.50 154 77 
Anal Oaslan, Orwn!Snac Mods 0.66 116 77 10 

Global Sector/Ranlon Monitor 0.66 116 77 40 0.50 154 77 
Olf·Slte Assembly, Test 25 0.50 154 77 
Anal Design, Orwn!Spec Mods 0.66 116 77 15 

OH svatem• • PDT 4.00 116 464 70 1.25 125 156 

OH Sv1tem1 • LSDT 4.00 116 464 70 1.25 125 156 

Pre11urlzed Drift TubH 2.00 116 232 35 0.63 125 78 
Olf·Slte 2.00 232 35 0.63 78 
Shinning 5 0.13 125 16 
Subassemblv Test 5 0.13 125 16 
Machining, Inspection 5 0.13 125 16 
Procurement 5 0.13 125 16 
Anal Deslan. D Mods 2.00 116 232 15 0.13 125 16 

Limited Streamer Drift TubH 2.00 116 232 35 0.63 125 78 
Olf·Slte 2.00 232 35 0.63 78 
Shlonlng 5 0.13 125 16 
Subassembly. Test 5 0.13 125 16 
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Proc/Fab 
Material Labor Rate 

k$ mv k$/mv 

308 

5548 o.oo 0 
5548 0 
5053 

250 
245 

1754 
1754 
1403 

250 
101 

200 2.00 95 
100 1.00 
100 1.00 95 

100 1.00 95 
100 1.00 95 

400 6.00 95 

400 6.00 95 

200 3.00 95 
200 3.00 

0.25 95 
1.00 95 
1.00 95 

200 0.75 95 

200 3.00 95 
200 3.00 

0.25 95 
1.00 95 

• • • 



, ) ) ) ) ) ) ) ) ) , 
MUON SUBSYSTEM COST MATRIX Rav 10 5/20/92 

En• inaarina/Oaslan M&S Ina actlan/Admln Proc/Fab 
Labor Rate Total Labar Raia Total Malarial Labor Rate 

wes .... hem mv k$/mv k$ k$ mv k$/mv k$ k$ mv k$/mv 

03.2.1.4.1.1.3 Machlnlnn lnsnectlnn 5 0.13 125 16 1.00 95 
03.2.1.4.1.1.4 Procurement 5 0.13 125 16 200 0.75 95 
03.2.1.4.1.1.5 Anal Deslan, D Mods 2.00 116 232 15 0.13 125 16 

03.1.1.4.2 Resistive Plate Counters 2.00 116 232 35 0.83 125 78 200 3.00 95 
03.1.1.4.2.1 _Ofl·Slte 2.00 232 35 0.83 78 200 3.00 95 
03.1.1.4.2.1.1 · .>hlonlng 5 0.13 125 16 0.25 95 
03.1.1.4.2.1.2 Subassemblv. Test 5 0.13 125 18 1.00 95 
03.1.1.4.2.1.3 Machlnlna. lnsnectlon 5 0.13 125 16 1.00 95 
03.1.1.4.2.1.4 Procurement 5 0.13 125 16 200 0,75 95 
03.1.1.4.2.1.5 Anal Deskin. D Mods 2.00 116 232 15 0.13 125 16 

03.1.1.5 Coollna Sv.tem1 • PDT 4.00 116 464 70 1.25 125 156 400 8.00 95 

03.2.1.5 Coollna Svstem1 • LSDT 4.00 116 464 70 1.25 125 158 400 8.00 95 

03.1.1.5.1 PreHurlzed Drift Tubes 2.00 116 232 35 0.83 125 78 200 3.00 95 
03.1.1.5.1.1 Ofl·Slle 2.00 232 35 0.63 78 200 3.00 

c,., 03.1.1.5.1.1.1 Shloolnn 5 0.13 125 16 0.25 95 ..... 03.1.1.5.1.1.2 Subassemblv Test 5 0.13 125 16 1.00 95 
03.1.1.5.1.1.3 MachlnlM, lnsnectlon 5 0.13 125 16 1.00 95 
03.1.1.5.1.1.4 Procurement 5 0.13 125 16 200 0.75 95 
03.1.1.5.1.1.5 Anal Des"'n. 0"""'8""" Mods 2.00 116 232 15 0.13 125 16 

. 

03.2.1.5.1 Limited StrHmer Drift Tubes 2.00 116 232 35 0.63 125 78 200 3.00 95 
03.Z.1.5.1.1 Ofl·Slle 2.00 232 35 0.83 78 200 3.00 
03.2.1.5.1.1.1 Shlnnjnn 5 0.13 125 16 0.25 95 
03.2.1.5.1.1.2 Subassemblv. Test 5 0.13 125 16 1.00 95 
03.2.1.5.1.1.3 Machlntnn, lnsnectlon 5 0.13 125 16 1.00 95 
03.2.1.5.1.1.4 Procurement 5 0.13 125 16 200 0.75 95 
03.2.1.5.1.1.5 Anal Deslan D...,,S....., Mods 2.00 116 232 15 0.13 125 16 

03.1.1.5.2 Resistive Pl1te Counter• 2.00 118 232 35 0.83 125 78 200 3.00 95 
03.1.1.5.2.1 Ofl·Slle 2.00 232 35 0.83 154 78 200 3.00 95 
03.1.1.5.2.1.1 Shloolna 5 0.13 125 16 0.25 95 
03.1.1.5.2.1.2 Subassamblv, Test 5 0.13 125 16 1.00 95 
03.1.1.5.2.1.3 Machlnlnn, lnsoactlon 5 0.13 125 16 1.00 95 
03.1.1.5.2.1A Procurement 5 0.13 125 16 200 0.75 95 
03.1.1.5.2.1.siAnal Deslon. orwn1soec Mods 2.00 116 232 15 0.13 125 16 
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WBSno. 

03.1.2 

03.1.2.1 

03.1.2.1.1 
03.1.2.1.1.1 
03.1.2.1.1.2 
03.1.2.1.1.3 
03.1.2.1.1.4 
03.1.2.1.2 
03.1.2.1.2.1 

03.1.2.2 

03.1.2.2.1 
03.1.2.2.1.1 
03.1.2.2.1.2 
03.1.2.2.1.3 
03.1.2.2.1.4 
03.1.2.2.2 
03.1.2.2.2.1 

03.1.2.2.3 
03.1.2.2.3.1 
03.1.2.2.3.1.1 
03.1.2.2.3.1.2 
03.1.2.2.3.1.3 
03.1.2.2.3.1.4 
03.1.2.2.3.1.5 
03.1.2.2.3.1.6 

03.1.2.2.4 
03. 1.2.2.4.1 

03.1.2.2.4.1.1 

• 

MUON SUBSYSTEM COST MATRIX Rev 10 5/20/92 

Eno lneerina/Deslan M&S Ins ection/Admln 
Labar Rate Total Labor Rale Total 

Item mv k$/mv k$ k$ mv k$/mv k$ 

Encl Cap RIKllon 33.87 128 4308 2000 28.89 106 3058 

End Cap RIKllon lnstallallon 3.00 99 297 36 2.87 72 206 

On·Slte 0.00 0 8 1.24 97 
Test 2 0.33 78 26 
Mechanical Assembly 2 0.33 78 26 
Electrlcal/Electronlcs Assemblv 2 0.33 78 26 
Fae Preo 2 0.25 78 20 
Olf·Slte 3.00 297 28 1.63 109 
Install. Tool Rnal Osgn, Mach. Ass 3.00 99 297 28 1.63 67 109 

End C.P R-ton Sactor A••Y 12.57 105 1322 381 21.39 105 2255 

On·Slte o.oo 0 9 1.94 189 
Sector Storage 0.50 154 77 
Test 3 0.56 78 44 
Assemblv 4 0.63 78 49 
Facllltv Preo 2 0.25 78 20 
Olf·Slte 3.00 297 23 0.88 62 
Assy Flxt Fnl Dsan, Mach, Assv 3.00 99 297 23 0.88 71 62 

Cethode Strlo Chambers 3.25 102 332 86 9.49 95 901 
Olt·Slte 3.25 332 86 9.49 901 
Shlnnlno 2 0.23 133 31 
Test 3 0.50 133 67 
Assembly 14 2.25 133 299 
Facility Preo 5 0.75 133 100 
Machlnlnn. Inspection 42 5.63 72 405 
Final Deskin, OIWDISpec Mods 3.25 102 332 20 0.13 133 

Sector SU"""r1 Structures 5.00 108 540 147 5.83 119 698 
Olf·Slte 5.00 540 147 5.83 698 
Shlnnlna 25 1.00 125 125 
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Proc/fab 
Material Labor Rate 

k$ mv k$/mv 

18043 125.12 38 

1811 

1681 
37 

1537 
37 
50 

150 
150 

5359 115.87 31 

750 10.33 24 
0 

125 1.25 59 
575 8.33 52 
50 0.75 59 
85 2.13 69 
85 2.13 69 

3395 98.21 27 
3395 96.21 

50 0.46 107 
28 52.00 110 
38 20.00 95 

0 3.75 97 
3279 20.00 75 

829 4.70 84 
829 4.70 

0 0.00 0 

c • • 



c.:> 
c.:> 

) ) 

WBSno. 

03.1.2.2.4.1.2 
03.1.2.2.4.1.3 
03.1.2.2.4.1.4 
03. 1.2.2.4. 1.5 
03.1.2.2.4.1.6 

03.1.2.2.5 
03.1.2.2.5.1 
03.1.2.2.5.1.1 

,_. 03.1.2.2.5.1.1.1 
03.1.2.2.5.1.1.2 
03.1.2.2.5.1.1.3 
03.1.2.2.5.1.1.4 
03.1.2.2.5.1.1.5 
03.1.2.2.5.1.1.6 

03.1.2.2.5.2 
03.1.2.2.5.2.1 
03.1.2.2.5.2.1.1 
03. 1.2.2.5.2.1.2 
03.1.2.2.5.2.1.3 
03.1.2.2.5.2.1.4 
03.1.2.2.5.2.1.5 
03.1.2.2.5.2.1.6 

03.1.2.3 

03.1.2.3.1 
03.1.:2.3.1.1 
03.1.2.3.1.1.1 
03.1.2.3.1.1.2 
03.1.2.3.1.1.3 
03.1.2.3.1.1.4 
03.1.2.3.1.1.5 

03.1.2.3.2 
03.1.2.3.2.1 
03.1.2.3.2.1.1 
03.1.2.3.2.1.2 

) ) ) ) ) ) 

MUON SUBSYSTEM COST MATRIX Rev 10 5126/92 

Enc lneerina/Deslan M&S Ins eclion/Admln 
labor Rate T~taL Labor Raia Total 

Item mv k$/mv .. ; -- k$ mv k$/mv k$ 

Test 15 1.00 125 125 
Assamblv 15 1.00 125 125 
Facllltv Prao 10 0.50 125 63 
Machlnlnn. lnspactlan 36 2.77 77 213 
Anal Daslan. DrwnJSoac Mod~ 5.00 108 540 22 0.75 140 105 

Allanment & Callbretlon SY• 1.32 116 153 96 3.25 125 406 
Local Chambar Allanment 0.66 77 48 1.63 203 
Oll·Slte 0.66 77 48 1.63 203 
Shinning 25 1.00 125 125 
Test 2 0.13 125 16 
Assemblv 2 0.13 125 16 
Factlltv Preo 2 0.13 125 16 
Machlntnn, lnsoactlon 2 0.25 125 31 
Anal Deslan, Drwn1snac Mods 0.66 116 77 15 

Global Sector/Region Monitor 0.66 116 77 48 1.63 125 203 
Oll·Slle 0.66 77 48 1.63 203 
Shlnnlna 25 1.00 125 125 
Test 2 0.13 125 16 
Assembly 2 0.13 125 16 
Facllltv Prao 2 0.13 125 16 
Ma • .iinl"" lnsPactlon 2 0.25 125 31 
Anal Daslnn, D Mads 0.66 116 77 15 

Electronlcs/Electronlca Herdwa 18.78 151 2534 1552 0.75 145 109 

Cathode Sirin Chamber• 15.46 154 2381 1535 0.00 0 0 
Oll·Slle 15.46 2381 1535 0.00 0 0 
Sense Elactronlcs Deslan. Fab. Shh 7.00 154 1078 700 
Trlaaerlna Elactronlcs Des, Fab. SI 5.50 154 847 440 
Beam Crosslnn Elactronlcs Des, Fat 2.30 154 354 390 
Calbraflon Electronlcs Des. Fab. s 0.66 154 102 5 
Hlah·Vohaae svstems Das. Fab Sh 0.00 154 0 0 

Allan end Cal System Elec 1.32 116 153 17 0.75 145 109 
Local Chambar Allanment 0.66 77 6 0.25 32 
011-Slta Assembly/Test 2 0.25 126 32 
Anal Oe!llan Drwn1soac Mads 0.66 116 77 4 

Paga7 

) ) ) 

Proc/Fab 
Material Labor Rale 

k$ mv k$/mv 

0 

537 6.60 74 

300 2.50 95 
150 1.25 
150 1.25 

0.00 0 
0.25 95 
0.25 95 

25 0.25 95 
125 0.50 95 

150 1.25 0 
150 1.25 

0.00 0 
0.25 95 
0.25 95 

25 0.25 95 
125 0.50 95 

8123 1.25 91 

7491 0.00 
7491 o.oo 
5082 
1637 
347 
100 
325 

632 1.25 91 
532 0.25 
532 0.25 75 



w 
.i:. 

f 

WBSna. 

03.1.2.3.2.2 
03.1.2.3.2.2. 1 
03.12.2.3.2.2.2 

03.1.2.4 

03.1.2A.1 
03.1.2.4.1.1 
03.1.2.4.1.1.1 
03.1.2.4.1.1.2 
03.1.2.4.1.1.3 
03.1.2.4.1.1.4 
03.1.2.4.1.1.5 

03.1.2.5 

03.1.2.5.1 
03.1.2.5.1.1 
03.1.2.5.1.1.1 
03.1.2.5.1.1.2 
03.1.2.5.1.1.3 
03.1.2.5.1.1.4 
03.1.2.5.1.1.5 

03.1.3 
03.1.3.1 
03.1.3.2 
03.1.3.3 
03.1.3.4 
03.1.3.5 
03.1.3.6 

13 
13.1 

• 

MUON SUBSYSTEM COST MATRIX Rev 10 5/20/92 

En1 ineerlna/Oeslan M&S Ins ectlon/Admln 
labor Rate Total Labor Rate Total 

Item mv k$/mv k$ k$ mv k$/mv k$ 

Glob•I Sector/R..,,lon Monitor 0.86 116 77 11 0.50 154 77 
Ofl·Slte AssemblY/Test 7 0.50 154 77 
Anal Deslan, D Mods 0.66 116 77 4 

OH System 0.86 116 77 25 2.00 126 252 

C•thode Strlo Chambers 0.86 116 77 25 2.00 126 252 
Ofl·Slte 0.86 77 25 2.00 252 
Shlnnlna 7 1.50 126 189 
Subassemblv, Test 4 0.13 125 16 
Machlnlnn lnsoactlon 5 0.13 125 16 
Procurement 5 0.13 125 16 
Anal Deslan, OrwnJS""" Mods 0.66 116 77 4 0.13 125 16 

Coollna Svstem 0.86 116 77 26 1.88 126 237 

Cathode Strip Ch•mbers 0.86 116 77 26 1.88 126 237 
Ofl·Slte 0.66 77 26 1.88 237 
Shlnnlna 7 0.13 125 16 
Subassemblv, Test 5 0.13 125 16 
Machlnlnn lnsoectlon 5 1.50 126 189 
Procurement 5 0.13 125 16 
Anal Deskin, OrwnJSoac Mods 0.66 116 77 4 o.oo 125 0 

Subsystem Prolect MomL 585 21.40 154 3296 
Admlnlstratlan/Ovarslaht 300 9.50 154 1463 
Resource Manaaement 45 1.19 154 183 
ES&H Assurance 90 2.38 154 367 
Qualltv Assurance PrMrem 90 3.57 154 550 
Systems lntearallon 30 2.38 154 367 
Subsvstem Casi/Schedule Monitor 30 2.38 154 367 

Muon Subsvatem R&D 11.63 154 1791 754 
CSCS•.,..rouo 2.64 154 407 220 
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Proc/Fab 
Material Labor Rate 

k$ mv k$/mv 

100 1.00 95 
100 1.00 95 

400 4.50 95 

400 4.50 95 
400 4.50 
200 1.75 95 

1.00 95 
1.00 95 

200 0.75 95 

350 3.50 95 

350 3.50 95 
350 3.50 

0 0.00 95 
1.00 95 

150 1.75 95 
200 0.75 95 

• • • 
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Cit 

) 

23 

) 

WBSno. 

13.2 
13.3 
13.4 
13.5 
13.6 

) ) ) ) ) ) 

MUON SUBSYSTEM COST MATRIX Rev 10 5/20/92 

Enc lneerlna/Oeslan M&S Ins ecllon/Admln 
labor Rate Total Labor Rate Total 

llam my k$/my k$ k$ mv k$/mv k$ 

LSOTS 3.13 154 482 144 
PDT Subnmun 1.94 154 299 203 
RPCS 1.48 154 228 148 
nn si.mroup 2.00 154 308 6 
SCARF !lubnrouo 0.44 154 68 33 

ENO Shnro Conceot Des. TP Pr"" 12.00 116 1392 300 
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Proc/Fab 
Material labor Rate 

k$ mv k$/mY 
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MUON SUBSYSTEM COST MATRIX Rev 10 5126/92 

Auemblv Installation Totals I 
Subtotal Material Total Labor Rate Subtotal Material Total Labor Material Subtotal ConlinnAnr-v 

k$ k$ k$ mv kS/mv k$ k$ k$ k$ k$ k$ Rate Amount k$ 

16107 1651 17758 42.1 58 2461 278 2739 41914 53392 95306 34% 32811 

18969 1545 20514 42.1 58 2461 278 2739 44761 45103 89864 34% 30732 

apt those which ere speclflcally LSDT (03.2). 

11107 1651 17756 42 58 2461 276 2739 38731 52338 91069 35'Yo 31964 

18989 1545 20514 42 58 2481 278 2739 41578 44049 85827 35% 29884 

11552 1045 12597 24.40 81 1488 201 1689 22484 33343 55827 36% 20325 

14414 939 15353 24.40 81 1488 201 1689 25332 25054 50386 36% 18245 

24.40 81 1488 201 1689 2630 3146 5776 28% 1625 

14.68 845 114 959 953 2692 3645 22% 815 
3.00 78 234 79 313 234 149 383 17% 65 
3.16 56 177 18 195 216 2096 2312 23% 532 
2.00 58 116 9 125 146 336 482 23°10 111 
6.50 49 319 8 327 358 111 469 23% 108 
9.74 843 87 730 1677 454 2131 38% 810 
9.74 66 843 87 730 1677 454 2131 38% 810 

10222 885 11087 14768 18892 33660 36% 12173 

13084 759 13843 17615 11666 29281 36% 10519 

881 78 757 793 885 1678 23% 378 
0 50 50 0 100 100 15% 15 

74 6 80 117 134 251 23% 58 

563 19 582 612 598 1210 23% 278 
44 1 45 64 53 117 23% 27 
25 3 28 384 111 495 42% 208 
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Total Last 
k$ modified 

128117 26-May-92 

120596 26-May-92 

123032 26-Mav-92 

115511 26-May-92 

76152 26-Mav-92 

68631 26-Mav-92 

7401 3-May-92 

4460 
448 2-Mav-92 

2844 2·M•~·92 

592 2-Mav-92 
576 6-Jan-92 

2940 
2940 6-Jan-92 

45834 3-May-92 

39801 3-May-92 

2057 
115 13-Jan-92 
309 2-May-92 

1489 2-Mav-92 
144 10-Jan-92 
704 

• c 



) 

Assemblv 
Subtotal 

kS 

25 

4646 
4646 

49 
623 

1798 
364 

1812 

7586 
7588 

49 
•·, 623 

1960 
364 

4590 
CJ 
-..J l I 

3703 
311)~ 

49 
600 
470 
364 

2220 

954 
954 

25 
929 

0 

876 
878 

25 
851 

) ) 

Materlal Total Labor Rate 
k$ k$ m• kS/mv 

3 28 

430 5076 
430 5076 
201 250 

7 630 
24 1822 

125 489 
73 1885 

330 7916 
330 7916 
101 150 

7 630 
24 1984 

125 489 
73 '4663 

137 3840 
137 3840 
101 150 

7 807 
6 476 
5 369 

18 2238 

169 1123 
169 1123 
101 126 
68 997 

0 

183 1039 
183 1039 
101 126 -- -·-
&i~ 913 

) ) ) ) 
MUON SUBSYSTEM COST MATRIX Rev 10 5/26/92 

) ) ) ) 

lnstallallon Totals I 
Subtotal Material Total Labor Malerlal Subtotal C~tinnai~ Total Last 

k$ k$ k$ k$ k$ k$ Rate Amoun~ k$ k$ modllled 

384 111 495 42% 208 704 t O-Jan-92 

5896 10527 16423 37% 8126 22549 
5896 10527 16423 37% 6126 22549 

80 253 333 38% 126 459 23-Jan-92 
689 38 727 38% 276 1003 23-Jan-92 

2098 88 2186 38% 831 3016 22-Apr-92 
464 130 594 23% 137 730 22-Jan-92 

2217 9998 12215 38% 4642 16857 7-Mav-92 
349 20 369 31% 114 483 22-Jan-92 

8836 3102 11938 37% 4422 16359 
8836 3102 11938 37% 4422 16359 

80 153 233 38% 88 321 23-Jan-92 
689 38 727 38% 276 1003 23-Jan-92 

2259 443 2702 38% 1027 3729 22-Jan-92 
464 130 594 23% 137 730 22-Jan-92 

4995 2318 7313 38% 2779 10092 30-Aor-92 
349 20 369 31% 114 483 22-Jan-92 

4993 5134 10127 37% 3751 13879 
4993 5134 10127 37% 3751 13879 

80 153 233 38% ea 321 24-Jan-92 
666 60 726 38% 276 1002 24-Jan-92 
769 320 1089 38% 414 1503 2 t ·Apr-92 
484 10 474 23% 109 582 24-Jan-92 

2666 4571 7237 38% 2750 9987 2t ·APr·92 
349 20 369 31% 114 483 23-Jan-92 

1928 1389 3317 37% 1217 4534 
1928 · 1389 3317 37% 1217 4534 

64 123 187 15% 28 215 t 2-Jan-92 
1219 1244 2463 38% 936 3396 26-May-92 
645 22 867 38% 253 920 2-Mav-92 

1835 1348 3183 37% 1167 4350 
1835 1348 3183 37% 1187 4350 

64 123 187 15% 28 215 12-Jan-92 
l 1126 1203 2329 38% 885 3214 26-Mav-92 
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. ..., 
)0 

A11amblv 
Sublolal 

k$ 

0 

214 
95 
95 

0 
24 
24 
24 
24 

214 
95 
95 

0 
24 
24 
24 
24 

119 
119 

0 
24 
24 
24 
48 

190 

190 

0 
0 

• 

Malarial 
kS 

0 

50 
25 
25 
25 

50 
25 
25 
25 

25 
25 
25 

0 

0 

0 
0 

• 

Tola! Labor Raia 
kS mv kS/mv 

284 
120 
120 

25 
24 
24 
24 
24 

0 

284 
120 
120 

25 
24 
24 
24 
24 

0 

144 
144 

25 
24 
24 
24 
48 

0 

190 

190 

0 
0 

• 

MUON SUBSYSTEM COST MATRIX Rev 10 6/20/92 

ln11allalion Totals I 
Sublolal Malarial To1al Labor Malarial Sublolal Con•n""""" Tola I L111 

kS kS kS kS . k$ k$ Rate Amoun~ k$ kS modllled 

645 22 667 38% 253 920 2-Mav-92 

773 846 1819 30% 493 2112 
375 611 986 32% 320 1306 
375 811 986 32% 320 1306 
125 50 175 15% 26 201 31-Jan-92 
39 5 44 23% 10 55 3 l-Jan-92 
39 5 44 23% 10 55 31-Jan-92 
39 30 69 23% 16 85 31-Jan-92 
55 511 566 42% 238 804 3-Mav-92 
77 10 87 23% 20 106 31-Jan-92 

773 1086 1859 1 593 2453 
375 851 1226 34% 421 1647 
375 851 1226 34% 421 1647 
125 50 175 15% 26 201 3 l-Jan-92 

39 5 44 23% 10 55 3 l-Jan-92 
39 5 44 23% 10 55 3 l-Jan-92 
39 30 69 23% 16 85 31-Jan-92 
55 751 806 42% 339 1145 3-Mav-92 
77 10 87 23% 20 106 3 l-Jan-92 

398 235 633 27% 172 806 
398 235 633 27% 172 806 
125 50 175 15% 26 201 31-Jan-92 
39 5 44 23% 10 55 31-Jan-92 
39 5 44 23% 10 55 31-Jan-92 
39 30 69 23% 16 85 31-Jan-92 
79 135 214 42% 90 304 31-Jan-92 
77 10 87 23% 20 106 31-Jan-92 

2706 10185 12891 40% 5126 18017 21-Apr-92 

2708 9122 11828 40% 4701 18529 21-Aor-92 

1239 7696 8935 40% 3574 12509 
1239 7696 8935 40% 3574 12509 
1009 6703 7712 40% 3085 10796 21-Aor-92 

154 265 419 40% 167 586 21-Aor-92 

Page 12 
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"" :0 

> 

Assembh 
Subtotal 

k$ 

0 
0 

190 
95 
95 

95 
95 

570 

570 

285 
285 

24 
95 
95 
71 

285 
28~ 

24 
95 

) 

Material 
k$ 

0 
0 

0 
0 
0 

0 
0 

10 

10 

45 
45 

5 
15 
15 
10 

45 
45 

5 
15 

) 

Total labor Rate 
k$ mv k$/mv ·-

0 
0 

. 

no 
95 
95 

IS 
95 

880 

880 

330 
330 

29 
110 
110 

81 

330 
330 

29 
110 

) ) ) ) ) ) ) ) 

MUON SUBSYSTEM COST MATRIX Rev 10 5/20/92 

Installation Totals 
Subtotal Material Total labor Material Subtotal Condnn"""" Total Last 

k$ k$ k$ k$ k$ k$ Rate Amount k$ k$ modified 

77 728 805 40% 322 1127 21 ·ADr·92 

1239 8833 7872 40% 3149 11021 
1239 6133 7872 40% 3149 11021 
1009 5703 8712 40% 2685 9396 21 ·Aor·92 
154 265 419 40% 167 586 21·Anr·92 

77 665 742 40% 297 1039 21·APr·92 

970 2214 3184 40% 1274 4457 
970 2214 3184 40% 1274 4457 
739 1823 2562 40% 1025 3587 21-Apr-92 
154 275 429 40% 171 600 21 ·Aor-92 
77 116 193 40% 77 270 21·Anr-92 

497 275 772 36% 279 1051 
249 135 384 36% 139 522 31 ·Jan-92 
172 125 297 40% 119 416 31-Jan-92 
77 10 87 23% 20 106 31-Jan-92 

249 140 389 36% 140 528 
172 125 297 40% 119 416 31-Jan-92 

77 15 92 23% 21 113 31·Jan-92 

1110 560 1750 40% 700 2450 

1190 560 1750 40% 100 2450 

595 280 875 40% 350 1225 
595 280 875 40% 350 1225 

39 10 49 40% 20 69 31·Jan-92 
111 20 131 40% 52 183 31·Jan-92 
111 20 131 40% 52 183 31 ·Jan-92 

87 215 302 40% 121 423 31·Jan-92 
248 15 283 40% 105 368 31·Jan-92 

595 280 875 40% 350 1225 
595 280 875 40% 350 1225 

39 10 49 40% 20 69 31-Jan-92 
111 20 131 40% 52 183 31 ·Jan-92 
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~ 

=> 

• 

Assam bl• 
Subtotal 

k$ 

95 
71 

285 
285 

24 
95 
95 
71 

570 

570 

285 
285 

24 
95 
95 
71 

285 
285 

24 
95 
95 
71 

285 
285 

24 
or 

f-• 
s~ 

71 

Materlal 
k$ 

15 
10 

45 
45 

5 
15 
15 
10 

90 

90 

45 
45 

5 
15 
15 
10 

45 
45 

5 
15 
15 
10 

45 
45 

5 
15 
15 
10 

• 

Total Labor Rate 
k$ mv k$/mv 

110 
81 

330 
330 

29 
110 
110 
81 

880 

880 

.330 
330 

29 
110 
110 
81 

330 
330 

29 
110 
110 
81 

330 
330 

29 
110 
110 
81 

l c 

MUON SUBSYSTEM COST MATRIX Rev 10 5120192 

lnatallatlon Totala I 
Subtotal Materlal Total Labor Matarlal Subtotal Contin-- Total la&I 

k$ k$ k$ k$ k$ k$ Ra ta Amount k$ k$ modified 

111 20 131 40% 52 183 3t-Jan-92 
87 215 302 40% 121 423 31-Jan-92 

248 15 263 40% 105 368 31-Jan-92 

595 280 875 40% 350 1225 
595 280 875 40% 350 1225 

39 10 49 40% 20 69 3t-Jan-92 
111 20 131 40% 52 183 31-Jan-92 
111 20 131 40% 52 183 31-Jan-92 

87 215 302 40% 121 423 31-Jan-92 
248 15 283 40% 105 368 31-Jan-92 

1190 580 1750 40% 700 2450 

1190 580 1750 40% 700 2450 

595 280 875 40% 350 1225 
595 280 875 40% 350 1225 

39 10 49 40% 20 69 31-Jan-92 
111 20 131 40% 52 183 31-Jan-92 
111 20 131 40% 52 183 31-Jan-92 
87 215 302 40% 121 423 31-Jan-92 

248 15 263 40% 105 368 3 t-Jan-92 

595 280 875 40% 350 1225 
595 280 875 40% 350 1225 

. 
39 10 49 40% 20 69 31-Jan-92 

111 20 131 40% 52 183 31-Jan-92 
111 20 131 40% 52 183 31-Jan-92 
87 215 302 40% 121 423 31-Jan-92 

248 15 263 40% 105 368 31-Jan-82 

595 280 875 40% 350 1225 
595 280 875 40% 350 1225 

39 10 49 40% 20 69 31-Jan-92 
111 20 131 40% 52 183 31-Jan-92 
111 20 131 40% 52 183 31-Jan-92 
87 215 302 40% 121 423 31-Jan-92 

248 1 5 263 40% 105 368 31-Jan-92 
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~ 
~ 

' 
' 

) 

A11embl• 
Subtotal 

kS 

4481 

3587 

245 
0 

75 
150 
20 

147 
147 

2583 
2583 

49 
24 

1220 
50 

1220 

315 
315 

0 

) 

Material 
kS 

802 

522 

76 
50 
6 

19 
1 
3 
3 

308 
308 
101 

7 

125 
73 

107 
107 

75 

) 

Total labor Rate .,. mv k$tmv 

5083 18 55 

17.74 55 

12.83 52 
6.00 51 
1.58 56 
3.00 52 
2.25 50 
4.11 83 
4.91 63 

4109 

321 
50 
81 

169 
21 

150 
150 

2861 
2889 

150 
31 

1220 
175 

1293 

502 
502 

75 

) ) ) ) ) ) ) ) 

MUON SUBSYSTEM COST MATRIX Rell 10 5/20/92 

lnstallalion Totals I 
Subtotal Material Total Labor Material Subtotal Cantin-"" Total La1t 

k$ kS k$ k$ k$ k$ Raia Amount k$ kS modified 

172 77 1049 12797 18722 31519 38% 11311 42830 3·MaY•92 

972 77 1049 1475 1924 3399 28% 982 4381 

883 21 684 780 1890 2450 23% 583 3013 
306 7 313 332 46 378 23% 87 465 27-Jan-92 

88 7 95 114 1546 1660 23'Yo 382 2042 2-Mav-92 
158 4 160 182 43 225 23% 52 276 27-Jan-92 
113 3 116 132 55 187 23% 43 230 27-Jan-92 
309 56 385 718 234 950 42% 399 1348 
309 56 365 716 234 950 42% 399 1346 27-Jan-92 

71&4 6242 13408 33% 4491 17897 

434 835 1289 22% 282 1551 
77 50 127 15% 19 146 13-Jan-92 

119 134 253 23% 58 311 2-Mav·92 
199 598 797 23% 183 980 2-Mav-92 
40 53 93 23% 21 114 10-Jan-92 

50& 111 617 42% 259 677 
506 111 617 42% 259 877 10-Jan-92 

3798 3787 7583 35% 2879 10282 
3798 3787 7583 35% 2879 10262 

80 153 233 15% 35 268 2-Mav-92 
91 38 129 23% 30 158 23-Jan-92 

1519 52 1571 23% 381 1933 2-May-92 
150 130 280 23% 64 344 22-Jan-92 

1625 3394 5019 42% 2108 7127 2-Mav-92 
332 20 352 23% 81 432 22-Jan-92 

1831 1083 2714 35% 937 3851 
1631 1083 2714 35% 937 3851 

125 100 225 15% 34 259 31-Jan-92 
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~ 
N 

• 

Assembl• 
Sublolal 

k$ 

488 

238 
119 
119 

0 
24 
24 
24 
48 

119 
119 

0 
24 
24 
24 
48 

114 

0 
0 

114 
19 
19 

Malerlal 
k$ 

36 

30 
15 
15 
15 

15 
15 
15 

0 

0 
0 

0 
0 

• 

Total Labor Rale 
k$ my k$/mv 

524 

288 
134 
134 

15 
24 
24 
24 
48 

0 

. 134 
134 

15 
24 
24 
24 
48 

0 

114 

0 
0 

114 
19 
19 

• • 

MUON SUBSYSTEM COST MATRIX Rev 10 5/26/92 

lnalallallon Tolals I 
Sublolal Malarial Tolal labor Malarlal Sublolal ConlinnAncv Tolal laal 

k$ k$ k$ k$ k$ k$ Raia Amounl k$ k$ modified 

125 15 140 23% 32 172 31-Jan-92 
125 15 140 23% 32 172 31-Jan-92 

63 10 73 38% 28 100 31-Jan-92 
702 609 1311 38% 498 1809 26·MaY-92 
645 22 667 38% 253 920 2-Mav-92 

797 426 1223 27% 333 1556 
398 213 611 27% 187 778 
398 213 611 27% 167 778 
125 40 165 15% 25 190 31-Jan-92 
39 2 41 23% 10 51 31-Jan-92 
39 2 41 23% 10 51 31-Jan-92 
39 27 66 23% 15 82 31-Jan-92 
79 127 206 42% 86 292 3-Mav-92 
77 15 92 23% 21 113 31-Jan-92 

398 213 611 27% 187 778 
398 213 611 27% 167 778 
125 40 165 15% 25 190 31-Jan-92 
39 2 41 23% 10 51 31-Jan-92 
39 2 41 23% 10 51 31-Jan-92 
39 27 66 23% 15 82 31-Jan-92 
79 127 206 42% 66 292 31-Jan-92 
77 15 92 23% 21 113 2-Dac-91 

2756 9675 12431 40% 4945 17376 21-Apr-92 

2381 9026 11407 40% 4563 15970 
2381 9026 11407 40% 4563 15970 
1076 5782 6860 40% 2744 9604 21-Apr-92 
847 2077 2924 40% 1170 4094 21-Apr-92 
354 737 1091 40% 436 1528 21-Apr-92 
102 105 207 40% 83 289 21-Apr-92 

0 325 325 40% 130 455 21-Apr-92 

375 649 1024 37% 382 1407 
127 538 665 38% 252 917 

50 534 584 40% 234 618 31-Jan-92 
77 4 81 23% 19 99 31-Jan-92 
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~ 
rt~:· 

I 

' 

) 

Assemblv 
Subtotal 

kS 

85 
95 

428 

428 
428 
186 
95 
95 
71 

333 

333 
333 

0 
95 

188 
71 

) 

Material 
k$ 

0 

40 

40 
40 

0 
15 
15 
10 

40 

40 
40 

0 
15 
15 
10 

) 

Total Labor Rate 
k$ my k$/mv 

85 
95 

488 

488 
488 
186 
110 
110 
81 

373 

373 
373 

0 
110 
181 
81 

. 

) ) ) ) ) ) ) , 
MUON SUBSYSTEM COST MATRIX Rev 10 5120/92 

Installation Totals I 
Subtotal Material Total Labor Material Subtotal Continoencv Total Last 

k$ k$ k$ k$ k$ k$ Rate Amoun~ k$ k$ modified 

249 111 380 38% 130 480 
172 107 279 40% 112 391 31-Jan-92 

77 4 81 23% 19 99 31-Jan-92 

756 485 1221 40% 488 1709 

756 465 1221 40% 488 1709 
756 485 1221 40% 488 1709 
355 207 562 40% 225 787 2-Dec-91 
111 19 130 40% 52 181 2-Dec-91 
111 20 131 40% 52 183 l·Dec-9 t 
87 215 302 40% 121 423 2-Dec-91 
92 4 96 40% 38 135 2-Dec-91 

646 416 1062 40% 425 1486 

646 416 1082 40% 425 1486 
848 416 1062 40% 425 1486 

16 7 23 40% 9 33 2-Dec-91 
111 20 131 40% 52 183 2-Dec-91 
355 170 525 40% 210 735 2-Dec-91 

87 215 302 40% 121 423 2·Dec·91 
77 4 81 40% 32 113 2·Dec·91 

3296 585 3881 10% 388 4269 
1463 300 1763 10% 176 1939 27·Nov-91 

183 45 228 10% 23 251 27·Nov·91 
367 90 457 10% 46 502 27-Nov-91 
550 90 640 10% 64 704 27-Nov-91 
367 30 397 10% 40 436 27-Nov-91 
367 30 397 10% 40 436 27·Nov·91 

1791 754 2545 20% li !19 3054 
407 220 627 20% 125 752 31-Jan-92 
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.;:. 
~ 

• 

Assam bl• 
Sublolal 

k$ 
Malerlal 

k$ 

• 

Total labor Rale 
k$ mv k$/mv 

' 

MUON SUBSYSTEM COST MATRIX Rev 10 5/20/92 

lnslallatlon Totals I 
Sublolal Malerlal Total labor Malarial Subtotal Continnain""' Tolal las I 

k$ k$ k$ kS k$ k$ Rate Amount k$ k$ modified 

482 144 626 20% 125 751 31-Jan-02 
299 203 502 20% 100 602 3t-Jan-92 
228 148 376 20% 75 451 3t-Jan-92 
308 6 314 20% 63 377 31-Jan-92 

68 33 101 20o/o 20 121 31-Jan-92 

1392 300 1692 20% 338 2030 31-Jan-92 
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.:. 
~ 

• 

WBSNo. 

1-3.11 

1-3.21 

03.1.1 
03.1.1.1 
03.1.1.2 
03.t.1.3 
03.1.1.4 
03.1.1.5 

03.2.1 
03.2.1.1 
03.2.1.2 
03.2.1.3 
03.2.1.4 
03.2.1.5 

03.1.2 
03.1.2.1 
03.1.2.2 
03.1.2.3 
03.1.2.4 
03.1.2.5 

03.1.3 

13 

23 

Item Enara/Dealan 

To1•1• • PDT 12.747 

To1•1• • LSDT 12.747 

.. 
Central Realon • PDT 5.257 

Installation 0 891 
Seclor Assemblv 1.653 
Electronics 1.785 

Gas Svstems 0.464 
Coolina Svstema 0.464 

Central Reaion • LSDT 5.257 
Installation 0.891 

Sector Assem01V 1.653 
Electronics 1.785 

Gas Svstema 0.464 
Cooino s-tems 0.464 

End C•n fl!l<ion 4.307 
Installation 0.297 

Sector Assamtw 1.322 
Electronics 2.534 

Gas s-tems 0.077 
Cooina Svstems 0.077 

Prolec1 MGmt. 0 

R&D 1.791 

Concept Deaian 1.392 

• • • 

Muon Subsystem Cost Summary • Rev. 10 5/26192 

M&S lnso/Admln Materials Auemblv Installation Sub-total Conlinaenr.v Total 

5.84 10.802 45.822 17,759 2.738 95.308 32.81 128.118 

5.838 10.587 37.441 20.515 2.738 89.IH 30.731 120.597 

2.226 4.187 29.871 12.597 1.689 55.827 20.324 76.151 
0.075 0.25 2.87 0 1.689 5.775 1.625 7.4 
0.391 2.893 17.636 11.087 0 33.66 12. t 73 45.833 

1.62 0.732 8.565 0.19 0 12.892 5.126 18.018 
0.07 0.156 0.4 0.66 0 1.75 0.7 2.45 
0.07 0. 156 0.4 0.66 0 1.75 0.7 2.45 

2.224 4.172 21.69 15.353 1.689 50.385 18.245 68.63 
0.075 0.25 2.87 0 1.689 5.775 1.625 7.4 
0.389 2.878 10.518 13.843 0 29.281 10.519 39.8 

1.62 0.732 7.502 0.19 0 11.829 4.701 16.53 
0.07 0.156 0.4 0.66 0 1.75 0.7 2.45 
0.07 0.156 0.4 0.66 0 1.75 0.7 2.45 

1.975 3.119 15.751 5.162 1.049 31.363 11.251 42.614 
0.036 0.206 1.811 0 1.049 3.399 0.962 4.36t 
0.337 2.315 5.067 4.207 0 13.248 4.431 17.679 
1.552 0.109 8.123 0.114 0 12.432 4.945 17.377 
0.025 0.252 0.4 0.468 0 1.222 0.488 1. 71 
0.025 0.237 0.35 0.373 0 1.062 0.425 1.487 

0.585 3.296 0 0 0 3.881 0.388 4.269 

0.754 0 0 0 0 2.545 0.509 3.054 

0.3 0 0 0 0 1.692 0.338 2.03 
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.c. 

...J 

) 

1 
2 
3 

' s 
I 
7 
I 

• 10 
11 
12 
13 
u 
15 
11 
17 
II .. 

~" i 
2• 
21 
22 
23 
2' 
21 
21 
27 
21 
21 
30 
31 
32 
33 
u 
35 
31 
37 
31 
31 
40 
41 
42 
43 
44 
45 
41 
41 
41 
41 
50 
51 

A 
WllSNo. 

•·3.11 

1·3.21 

03.1.1 
03.1.1.1 
031.U 
03.1.i. 
03.1.1:4 
03.1.1.5 

03.2.1 
03.2.1.1 
03.2.1.2 
03.2.1.3 
03.2.1.4 
03.2.1.5 

03.1.2 
03.1.2.1 
03.1.2.2 
03.1.2.3 
03.1.2.4 
03.1.2.5 

03.1.3 

13 

23 

1·3.11 

•·3.21 

) ) 

. a 
llem 

Ta1111 • PDT 

Tol1l1 • LSDT 

Cennl HHlon .. PDT 
1n11anauon 

Sel;•A•sem-
~!ICHnic1 

ou-111m• 
Cool .... 

Coonl R1alon • LSDT 
ln11allatlon 

Sector A1semmw 
El.c:lr0nfc1 

Ga1-m1 
Cooln11 avmtemt 

EndCaoR-
ln111tlt.tian 

Sec:IDr At .. mnnr 
Etec:nnlc1 

Ga•--· 
Cool•• .... 

Prolect -mL 

R&D . 

r·--o.•1•n 

Tolol1 ·PDT 

T 011111 • LSOT 

Rall 
EDIA 

Con1tructlon 
Conllnoencv 

) 

c D 
E-ra1D11lan lllS 

12.747 s.u 

12.747 1.IU 

5.257 2.226 
0.111 0.075 
1.653 0.391 
1.715 1.12 
0., .. • 07 
G.46' 

5.257 2.224 
0.111 0.075 
1.653 0.319 •• 1.62 
~ 0.07 
0.414 0.07 

4.307 1.975 
0.297 0.036 
1.322 0.337 
2.534 1.552 
0.077 0.025 
0.077 0.025 

0 0.515 

1.791 0.754 

1.392 0.3 

12.747 5.14 

12.741 5.131 

CMlrll .._1111 
EDIA 11.87 
Can1tructlon '4.157 
Conti-en- 20.324 

2.545 
28.6'4 
66.119 

32.11 

) l 
Muon Subsys1em Cost Summary • Rev. 10 

, 
51261112 

E F Q H I 
ln1D1Admln Ma11rlel1 A111mblv ln1t1ll1Uon Sub-total 

I0.102 41.122 17.751 2,731 11.301 

10.117 37.U1 20.su 2.731 II.Ill 

,,187 29.171 12.597 1.689 55.827 
0.25 2.87 0 1.689 5.775 

2.193 17.636 11.087 0 33.66 
0.732 1.1:" - O.lt • 12.192 
n 'rr 0.66 1.75 - --0.4 0.66 ... 1.75 -· 
4.172 21.69 15.353 1.689 50.385 

0.25 2.17 0 1.889 5.775 
2.178 10.511 13.143 0 29.281 

. 0.732 7.502 0.19 0 11.829 
0.158 0.4 0.86 0 1.75 
0.158 0.4 0.86 0 1.75 

3.119 15.751 5.182 1.049 31.363 
0.206 1.111 0 1.049 3.399 
2.315 5.087 4.207 0 13.241 
0.109 1.123 0.114 0 12.432 
0.252 •4 0.468 0 1.222 
0.237 JS 0.373 0 1.062 

3.296 0 0 0 3.181 

0 0 0 0 2.545 

0 0 0 0 1.692 

10.602 45.822 11.758 2.738 95.301 

10.587 37.441 20.515 2.738 19.866 

PDT 

nd Totals Cantral Raam 
9.401 29.119 EDIA 11.653 

21.162 66.119 Con11rucllon 38.732 
11.251 32.81 Condnoencv 11.245 

R&D% 3.15 RID 2.545 
EDIA% 40.30 EDIA 26.627 
Con11_........~ 33.17 Con1lrucllon 60.694 

Conlinaen~ 30.731 

) ) ) ) 

' K II N 
Conlln1encv Tol1I EDIA Construction 

32.11 121.111 21.111 11.111 

30.731 120 ,.1 21.172 10.114 

20.324 78.151 11.67 ,4.157 
1.625 M 1.216 4.559 

12.173 ,5.133 4.937 21.723 
5.126 11.018 ,,137 8.755 

0.7 2.,5 0.69 1.06 

0.7 2.45 0.69 1.06 

11.245 68.63 11.653 38.732 
1.625 7.4 1.216 4.559 

10.519 39.8 4.!? 24.361 
4.701 18.53 4.1"' 7.892 

0.7 2.45 0.69 1.06 

0.7 2.45 0.69 1.06 

11.251 42.614 9.401 21.962 
0.962 4.311 0.539 2.86 
4.431 17.679 3.974 9.274 
4.145 17.377 4.195 8.237 
0.488 1.71 0.354 0.868 
0.425 1.417 0.339 0.723 

0.388 4.269 3.811 0 

0.509 3.054 2.545 0 

0.338 2.03 1.692 0 

32.81 128.118 29.189 66.119 

30.731 120.597 29.172 60.694 

LSDT 

ndC lo Tolal1 
9.401 29.172 

21.962 60.694 
11.251 30.731 

Rall% 4.19 
EDIA% 43.17 
Conlina•- 33.61 
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