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June 18, 1992

Abstract:

A summary of the GEM Cost.
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GEM DETECTOR SECOND LEVEL SUMMARY
inspeciion | Proc/Fab Sublolul Subtotal Subiotal .
Engldulgr{ MaS Admin Matarial | Assambly | installation Labor Material | Lab & Mati§ Conting. Totat
WBs Hom . } k$ k$ k$ ] k$ k$ . ] k$ X3 %3
1}
TOTAL SUMMARY OF OPTIONS 1 !
522.58 GEMs (w/LAR LSDT} 69426] 41103 36900{ 210281] 47186 15429 155302 265124] 420425] 103920f 524344
$22.5h GEMb _{w/ScFib BaF L SDT) 73034] 35261 34986; 235144] 38020 14620] 147921] 283943] 4318650 98930] 530794|
522.5¢ GEMc (wLARPDT) 89708l 41548] 37064] 214499 47806 15429] 156397} 269737 428133{ 105588] 531730
522.5d GEMd (w/ScFib BeF PDT) 73834] 35263 35021 239352} 38720] 14620] 148695] 288113 436808] 100434] 537242
SUBSYSTEMS SUMMARY | I
522.5.1 CENTRAL TRACKER 7700) 1896 2720] 8386 2465 441 12530 11078 23608] 76681 31276
{522.52.1  [LIOARGONCAL 12694  a72s 3968] 38605] 16588 806]  34058] 47330 81385] 2246 103847
{522.5.2.2 |LiQ ARG FCAL 30431 317 178]  5509] 1142 41 4404 6s26] 11230l 4077] 15307
522.6.2.3 SCINT LIQ FCAL 3092 736 275 6031 1524 197 5087 6767 11853} 35900 15443
522.5.2.4 _|SCINTLIQ HADRON 9485] 1967 1091] 25444 3896 463 14936 27411 Qa:uql 12193 54539}
522525 |BAF EMCAL 10330 11114 926] 61219 3144 292 14691 52330 67022 wna 77519]
$22.5.3.1_ |MUON{PDT) 10118] 3035 10508] 21211} 218862 6226 39617 33341 72958] 2059 93549
522.5.3.2  |MUON (LSDT) 1011 3033 10474]  17003] 21163 6226 38844 29171 6801 1908 87101)
1522.5.4 MAGNET 117741 6907 ssml 71602 4082 2544 24833] 80652] 105488l 21611 127@5
§22.5.5 ELECTRONICS OPT'S AAC 15667  17003] 1419] 50099 219 3581 192313 68757 87988 210921 10908
522.5.5 ELECTRONICS OPTS BSD 12906] 16389 1271]  37ant 219| 2666] 15597 55224 70821} 16071 86892
522.5.6  |COMPACONTROLS 3742 1334 893 8959 ol 1409 6044 10284 16337 3267 19604
522.5.7 INTERFACE 836 0 0 9129 1526) 31 2743 9129 1187 320 15077
522.5.8 P 3854 1888 8763 0 0 0 12617 1888 1450 145 15955
R L e : wER B
SSC LABORATORY

PAGE 1



GEM DETECTOR SECOND LEVEL SUMMARY

6/18/92

[ Inspection | Proc/Fab Subtotal | Subtotal | Subtotal
: Eng/designi MAS Admin Material | Assembiy | installation Labor Matscial | Lab & Mal| Conting. Total
WBS ftom k$ 1] ] x$ k$ k$ k$ k$ k$ k$ % ]
CONSTRUCTION SUMMARY OF OPTIONS
522.50s  JGEMs {w/LARLSOT} 48339] 24346 35407 2102011 47186 15429] 132631] 248366] 380988} 94012 4750090]
522.505 _ |GEMB (wiScFIb BaF,L8DT) 49664] 22849 33493] 235144} 38020 146201 122258] 271531] 393789t  sas2el  482310]
Iszz.soc GEMo [wLAR,PDT) 48339] 24348] 35441] 214499] 47886 1542 133405]  252536] 385941f 055178 481457)
[s22.50d¢  |GEMd (wScFibBaF,PDT} 49664] 22851 33527 23sas2] 38720 146200 123031 275701] 998732l  soc26] 488758|
CONSTRUCTION SUBSYSTEMS
522.50.1  |CENTRAL TRACKER 3869 801 2173 8386 24568 441 8152 0983 1B 136] 536 23503
522.50.2.1 |LIQ ARGONCAL 10490] 1879 3968} 3B605| 16588 808 31851 40483 72335] 20085k ezual
522.50.2.2 [UKQ ARG FCAL 2002 100) 178 6509 1142 41 3363 6609 9972 2795 13767
522.50.2.3 ISCINT LiQ FCAL 1947 97 275 6031 1524 197 3942 6128 10070 3067 13137
522.50.2.4 1SCINT LIQ HADRON 7156] 358] 1091] 25444 3896 463 12607 25802 38409] 11009 49418}
522.50.2.5 |BAF EM CAL 6856 241 925 51219 3144 292 11217 51560 62777 9054] 71834
522.50.3.1 [MUON(PDT) 6933F 1981 10508] 21211] 21862 6226] 36434 32287 68721 197431 88464
522.50.3.2 [MUON (LSOT) 69331 1979 10474} 17003] 21163 6226] 35661 28117 63778] 1823s]  82016]
522.50.4 [MAGNET s813] 1775 a576] 71602 4082 2544 18872 75520 94392  19302] 1123695
522.50.5 SELECTRONICS OPTS ASC 13215] 15817 1069] 50099 219 3581] 16428 67571 a
522.50.5 |ELECTRONKS OP1'SBAD 11074] 15500] 1030] 37371 219 2666 13504 54338 67842] 1530 83237
522.50.6  [COMPACONTROLS 1408 147 393 8959 0 1409 az11 9106 12317 2453 1478
522.50.7 | INTERFACE 846 0 0 8129 1526 381 2743 9129 11872 32058] 15077
M 37720 1848 8578 0 0 0 12348 1848 1419 142 1561
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6/18/92
L]
GEM DETECTOR SECOND LEVEL SUMMARY
inspection | Proc/Fab Subtotal Subioted Subtotai
: Englﬁulgnl Mas Admin Material | Assembly | instatiation Labor Maierisd ] Lab & Marl| Conting. Total
was item . $ k§ k$ k3 _k$ k$ ks ] k$ k$ k$
RAD SUNMMARY OF OPTIONS
522.51s |GEMa (wILARLSDY) 11805{ 13966] 1147 0 0 0 12951] 13966} 23915‘ 7372 34289
522.51h  |OEMb (w/BcFib,BaF LSOT) 15034] 9760l 1072 0 0 o] 16106] 9760] 25866 7007 3377§|
522.51¢  |GEMo (wi.ARPDT) 11805] 13966} 1147 0 0 0 12951] 13966]  26916] 737 34289
522.51d |GEMd (w/ScFib,BaF FDT) 15034]  9760] 1072 0 0 0 16106} 9760] 25866} 7907 33773
AAD SUBSYSTEMS | | | l
522.5.1.1 |CENTRAL TRACKER 3278] 837 468 0 0 [ 3746} 937 4683 196 6651
522.5.1.2.1 [LIO ARGONCAL 1154] 6804 0 0 0 o] 1154] 6804] 7857]  2209] 1016
522.5.1.2.2 |LKQ ARG FCAL 738] 202 0 0 [) 0 738] 202] 939 282] 1229
522.5.1.2.3 [SCINT LiQ FCAL 853] 624 0 0 0 0 853 624] 1477 524} 2001
522.5.1.2.4 }SCINT LG HADRON 1895{ 1585 0 [ [ 0| 1895 1586] 3480 [ITE | 4683
522.5.1.2.5 [BAF EM CAL 2890 741 0 0 ¢ 0 2808 741 3639 1528] 5167
522.5.1.3.1 [MUCN (PDT) 1781 754] 0 0 0 0 1791 154 2545 509 3054
[522.5.1.3.2 [MUON (LSDT) 1791 754] 0 0 0 of 1791 754 2545 5008 3054
|522.5.1.4  [AGNET 760]  as95] 0 0 ] [ 760 3545 4355 [TT: | 5aﬂ
522.5.1.5 JELECTRONICS OPT'S ASC 2075 593} 296] 0 0 0 2371 593} 2964 711 3675
522.5.1.5 |ELECTRONICS OPTS B&D 1550} 443] 221| 0 0 0 1771 443) 2214 5024 2716]
522.5.1.6 | COMPSCONTROLS 2o09] 1082 383 0 [ [ 2392 1082] 3473 695! 4168
522.5.1.7 [INTERFACE [ 0 0 0 0 0 0 0 0 0 0
522518 [P [ 0 0 0 0 0 0
S % 5 i &
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GEM DETECTOR SECOND LEVEL SUMMARY

&/18/92

Inspaction | Proc/Fab Subtolal Subtotal Bublotal
' Eng/desigry  MAS Admin Material | Assembly | Installation Labor Material | Lab & Matl} Conting. Total
WHS Hem ! 1] k$ _k§ h$ k$ k$ k$ k¢ k$ k$ k$
CONCPT & PREDESIGN SUMMARY OF OPTIONS
522.52a _ |GEMa (w/LAR,LSDT) 9283 2792 436| 0 0 [+ 9719 2792 125t1 2535 15046)
522,510 |GEMb (w/ScFibBaF LSDT) 9135] 2652 422] 0 0 0 9558 2652 12240 2501 14711
522 52¢ _ |GEMc {wlARPOT) . 9565¢ 3238 ngl 0 0 0 10041 3235 13276 2708] 15985
I522.52d  |GEMd (w/ScFib,BaF,PDT) 9135] 2652} 422 0 0 ol 9558 2652 12210, 2501 14711
CONCPT & PREDESIGN BUBSYSTEMS |
§22,5.2.1 |CENTRAL TRACKER 553} 158 79 0 0 0 632 158 780 3372] 1122
£22.5.2.2.1 |LIQ ARGONCAL 1053] 42 0 0 0 0 1053 42 10983 169 1262
522.5.2.2.2 |LIQ ARG FCAL 309 15 0 0 0 0 apa| 15 319 0 31 51
522.5.2.2.3 |SCINT LIQ FCAL 292 15 0 0 0 0 292 15 306 0 aos}
522.5.2.2.4 [SCINT LIQ HADRON 434 24 0 0 0 0 434 24 458| 9 45g_l
522.5.2.2 5 |BAF EM CAL 576 29 0 0 0 0 578] 29 605 206] a1
522.5.2.9.1 [MUON(PDT} 1392 300 0 0 0 0 1292 300 1692 a3s] 2030]
522.5.2.9.2 |[MUON (LSBT) 1392 300 0 0 0 0 1392 300 1692 338} 2030]
522.5.2.4 [MAGNET 5201 1537 [} 0 0 0 5201 1537 6738 1310 8048|
522.5.2.5 |ELECTRONICS OPT'S ASC 377 594 54 0 0 0 431 593 1024] 245 1268]
522.5.2.5 JELECTRONIKCS OPTS B3D 282 443 40) 0 [ 0 322 443 765 174 939|
522.5.2.6 {COMPSCONTROLS 324} 106 117 0 0 0 441 108] 547 109] 657
Is22.5.2.7 |INTERFACE 0] 0 0 0 0 0 0 o 0 [} )
|522.5.2.8 [ 82| 40 186{ 0 0 0 268 40| 309 CY 339]
S5C LABORATORY PAGE 4
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6/18/92

COST MATRIX COMPNENTS OPTION A
GEM DETECTOR W/LAR & L.SDT

210291 62615 103910 524344
PriFab Inst/Assy Contin Total

L N
-
N

R&D

Concep/Pre Design

Construction
RED %a 9.06% EDIA %= 44.18% Cantingency %= 26.41%
RAD %« RAD EDIA %= EDIA Comingency % Contlngency
Construction Construction Construction ¢ EDIA
CHART 1.3A1 CHART 1.3A2
GEM DETECTOR COST MATRIX GEM DETECTOR COST MATRIX
OPTION A {(w/LARLSDT) OPTION A (w/LARLSDT)
E OONTINGENGY 103920
§ CONSTRUCTON 272908
E EDW 120802
3
E 11 :Izsnr
0 500060 100000 150000 200000 250000 300000 D AsD ' EDIA . CONSTRUCTION . CONTINGENGY
k$
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6/18/92

CHART 1.4
GEM DETECTOR SUBSYTEMS
LABOR DISTRIBUTION

40000

35000

30000

25000

€ 20000

15000

10000

5000 1

Elect A&C
Elect B&D

GEM DETECTOR SUBSYSTEMS

B Eng/design ] Inspec/Admin B Assembly H installation
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6/18/92

CHART 1.5
GEM DETECTOR SUBSYTEMS

MATERIAL DISTRIBUTION

| R
—
' ' L j —
b " = e O a »
s 3 B4 2 § &8 4 3 8§ 8 ° ¢
. ;3
w i
GEM DETECTOR SUBSYSTEMS
M mas [3 pr/Fab B Assembly M Instailation
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GEM DETECTOR LABOR RATE ANALYSIS

COST CATEGORES
Eng/dasign InspsciAdmin Asssmbly Instatistion
Labor Rate Labor Asts Labor Rale {.abor Rate
SUBSYSTEMS my k$imy my k§imy my k$imy oy h§imy
CT 79 97 30 92 33 54 5 62
LAR 101 1250 48 23] 253 66] 16} 50}
FCLAR 20 ugl 2 11 16 73 [ s4)
FoaR 23 134 2 118 21 72 4 4g|
[5cF 69 138 18 [ 68 57 i1 43
BaF 70} 148 12 80 [T 65 5 60}
LSDT 95| 106 98 108 272 §2 41 53
POT 9s5] 106 97| 107 253 €4 41 53
Mag 03] 143 87 124 64 43 31 s¢|
|Elect AsC 121] 130] 14 102] 2 93| 32 40]
Ekct BSD 102] 126) 11 111 2 93] 14 40]
CAC 44| [H 11 ] 1 18] 78
] s 154 28] 55| 2] 154
P 22 na% 87 wa I
M 85| 62 E)| 40
WEIGHTED AVG 124 lo:_a_] 62 53]
{max | i78] 128 93 154]
CHART 1.6 CHART 1.7
GEM DETECTOR LABOR RATE ANALYSIS GEM DETECTOR LABOR RATE ANALYSIS
BY COST CATEGORY BY SUBSYTEMS
180 180
180 160 ) X 3
140 »
140 p T 9 '
120 1 g il I
g E Z 100 L] ? 9 &
= Foo §% w0 , )
T I | * l 1' ¥
L s : 3 0 7 L3
J\ 4 ! I S
80 I 40
40 T 20
2 o e I e e e L S e -+
1] [ 4 w [4] o 0
: | . | EETEEE N EEEE
Engldesign InspaciAdmin Asssmbly Instailation 2 5
COST CATEGORKES GEM DETECTOR SUBSYSTEMS
» N O WEIGHTEDAVG ¥ MAX ® ENGDESIGN 1} INSPEC/ADMIN ¢ ASSEMBLY @ INSTALLATION
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6/18/92

CHART 4

R&D COST DISTRIBUTION BY SUBSYSTEM
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SUBSYSTEM PROJECT MANAGEMENT
(LIQUID ARGON & LSDT OPTION)

Project Management OFTION A
Sublotal Tolni CONST. % OF CONST
SUBSYSTEM Lab&Matl k§ Cnnllnggng k$ k$ k$
'CENTRAL TRACKER 1050 1684 1234] 31276 3.95%
QO ARGON CAL 6082 851 5933 103847 6.60%)
| ARG FCAL 1187 307, 1490 15307 9.74%
MUON (LSOT} 3731 373 4104 87101 4.74%
[MAGNET 2907 4514 3458] 127098 2.72
ELECTRONICS 0 0 o] 109080} 0.00%)
: COMPACONTROLS 745 149 803 19604 4.56%
. WTERFACE [ of [ 15077 0.00%|
: |m 15431 1543] 16974 15958 FETT
ITDI‘AL PROJECT MANAGEMENT 31228| ag3s 35086 475009 7.38%
|CONSYRUCTION Wio PM I 439923} 7.88%
GEM DETECTOR
(LAR, LSDT OPTION)
SUBSYSTEM PAQJECT MANAGEMENT COST DISTRIBUTION
18000
16000
14000 /
12000 /
10000
o
-t
LhLiT) 8% /
6000
4000
2000 L 56%
o | , I
T - v [1n w
] S & g 2
2 ind a § g
g 2
o g [s] g 5 E ] ‘g &
a
g d
|ceu DETECTOR susasmusi
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6/18/92
Jotal Cost - K$ | Tolal Cost - K§ truction Cost - K§ EDIA - K$ EDIA% RAD - X3 BaD% in - K$IContingency %
wicontingency) |(w/o contingency)] {Pr/Fab/insi/Assy) {no RAD) {% of const.) {% of consi.) %(Total-R& D}
524344 272906 120602 4% 26817 10% 103920 26%
530794 2a1n4| 118216 41% 25866 ”% 9803 24%
530791 277814 120638 43% 26917 10% 105424 26%
537242 292691 118252 40% 25866 9% 1004234 24%
1276 1 1293| 7633 67.6% 468 41.5% 766 1%
103847 55099 17429 AR A 7058 14.2% 22483 3%
15307 7691 2599 33.8% 939 12.2% 4077 40%
15443 7751 2625 332.9% 1477 18.1% 3se B%
54539 29804 9063 30.4% 348 11.7% 12193 31%
77810 54655 8727 16.0% 3639 6T% 1078 17%
93549 49209 21114 42.6% 2545 52% 2059 %
87101 44391 21078 47.5% 254 5.7T% 10006 20%
127008 78229 22901 20.9% 4355 56% 21611 21%
10908 53099 31125 52.7% 2964 55% 21092 25%
86892 402587 20352 70.4% 2214 5.5% 16071 2%
160604 10368 2496 24.1% 3473 33.5% 3267 25%
15077 11036 836 7.6% 0 0.0% azo am
15955 0 14505 Infinity o 0.0% 1450 10%

$SC LABORATORY PAGE 1



CENTRAL TRACKER
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