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GEM DETECTOR SECOND LEVEL SUMMARY 

6napecUOn Proc/Fab SublOlll Subtotal SublOtal 
EngldNlgr MIS Adm In Material MHmblr lnatallallon Labor ..... ,, .. Lob&llatl COnllng. Tol1I 

'Mii llarn k• kS •• k• kS k• k• k• •• • • kS 
' 

TOTAL SUMMARY OF OPTIONS 
522.51 GEMi twllAR LSDTI 19426 41103 38990 210291 47186 15429 155302 285124 420425 103121 524344 
522.5b GEMb tw/Scflb.B1F.LSD11 73134 35261 34918 235144 38020 14620 147921 213143 431115 18130 530794 
522.5c GEMc noTI 19708 41548 37064 214499 47116 15429 156397 269737 426133 105518 531730 
522.5d GEMd lw/ScFlb BoF.PDn 73134 35263 35021 239352 31720 14&20 148695 281113 436801 100434 537242 

JIUllSYlllEllS SUMMARY 
522.5.1 CENTRAL lRACKER 7701 1896 2721 8386 2466 441 12530 11078 23601 7661 31276 
522.5.2. I LIO ARGON CAL 12694 8725 3968 38605 16588 806 34056 47330 81385 2246' 103847 
522.5.2.2 LIOARGFCAL 3043 317 178 6509 1142 41 4404 6826 11231 4077 15307 
522.5.2.3 SCINT LIO FCAI. 3092 736 275 6031 1524 197 5087 6767 11853 359• 1544: 
522.5.2.4 SCtlT LIQ HADRON 9485 1967 1091 25444 3896 46: 14936 27411 4234• 1219: 5453 
522.5.2.5 BAFEMCAI. 10330 1111 925 51219 3144 292 14691 52330 67022 1078 7781£ 
522.5.3.1 MUONIPDn 10116 3035 10508 21211 21862 6226 39617 33341 72958 2059 93549 
522.5.3.2 Mlk)Nn-J11 10111 3033 10474 17003 21163 6226 38844 29171 68011! 1908 87101 
522.5.4 MAGEi" 11774 6907 8576 71602 4082 2544 24833 80852 10548• 21611 127091 
522.5.5 ELECTRONICS OPTS A&C 15667 17003 1419 50099 219 3581 19231 68757 87988 2109 10908 
522.5.5 B.EClROOICS OPrs B&D 12906 16389 1271 37371 219 2666 15597 55224 70821 16071 86892 
522.5.6 OCMP&a:MIQ.S 3742 1334 893 8959 0 1409 6044 10294 16331 326r 19604 
522.5.7 tlTERFACE 836 0 0 9129 1526 381 2743 9129 1187: 320! 15077 
522.5.8 FM 3854 1888 8763 0 0 0 126~ 

••;..·.· ., .x~::·:· .. ' · ..... m~.-_:@ . "." -~ . .,. 
,....:¥~~:%:;:::::«':'~~~: *~~ti!&~:..<:::.::~r-: ~ ~ : :::-. . ''ti#t.:#-: ··«~ · .. :·. ::: " 
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GEM DETECTOR SECOND LEVEL SUMMARY 

Inspection ProcJfab Sublotal Subtotal Subtolal 
Eno/ ... lgn M&S Adm In Malerlal A1aembl1 ln&lallatlon labor Matarlal Lab & Man Cooling. , .... 

wes Item k$ k$ k$ k$ k$ k$ k$ k$ k$ k$ k$ 
CONSlRUCllON SUMMARY Of OPTIONS 

522.50• GEUa lwlLAR Lson 49339 24346 35407 210291 47186 15429 132631 248366 380998 9401 475009 
522.SOb OEMb lwlSoflb BaF Lson 49664 22849 33493 235144 38020 1462 122258 271531 393789 8852 482310 
522.500 GEMo lwlAR.POTI 48339 24348 35441 214499 47886 1542 133405 252536 385941 95517 481457 
522.SOd GEMd fwlSoRb.BaF PDT' 49664 22851 33527 239352 38720 1462 123031 275701 398732 9002 488758 

CONSmUCTION SUBSYSTEMS 
522.50.1 CENTRAL TRACKER 3869 801 2173 8386 2466 441 8152 9983 18136 536 23503 
522.50.2.1 LIO ARGON CAL 10490 1879 3968 38605 16588 80! 31851 40483 72335 2008! 92418 
522.50.2.2 LIOAAG FCAl 2002 100 178 6509 1142 41 3363 6609 9972 379 13767 
522.50.2.3 SCINT LIQ FCAL 1947 97 275 6031 1524 197 3942 6128 10070 3067 13137 
522.50.2.4 SCtlTLIQHAD~ 7156 358 1091 25444 3896 463 12607 25802 38409 11009 49418 
522.50.2.5 BAFEMCAI. 6856 341 925 51219 3144 292 11217 51560 62777 9054 71831 
522.50.3.1 MUOlllPDn 6933 1981 10508 21211 21862 6226 36434 32287 68721 1974: 88464 
522.50.3.2 MUON•son 6933 1979 10474 17003 21163 622• 35661 28117 63778 18238 82016 
522.50.4 MAGtET 5813 1775 8576 71602 4092 2544 19972 75520 94392 19302 113695 
522.50.5 B.ECTRONICS OPTS A&C 13215 15817 1069 50099 219 3581 16429 67571 84000 2013 104131 
522.50.5 B.EC1llOOICS OPl'S B&D 11074 15503 1010 37371 219 2666 13504 54338 67842 1539 83237 
522.50.6 ca.IP&CCM'fO.S 1409 147 393 8959 0 1409 3211 9106 12317 246 14781 
522.50.7 MEAFACE 836 0 0 9129 1526 381 2743 9129 11872 3205 15077 
522.50.8 FM 3772 1848 8576 0 0 0 12348 1848 14186 1420 15611 
:::::t~l:i~~:;r .. :t;~?>~] ~.:.i·~WA~11~.%?.::f.&..fil:'*' .. -~Wx~~f::~i=f§::~:n~:r:::~:H:m1S'it1*##:m~~~~'&.w.t ... : .:WW%. :,.;}<~~- :.:.;:;~@:~§;H~*1Ht.;~~~: :: J:::r:}~~::~~::~:~:~~~~t-:-.:::::i*'.-*M~"!'-33::-:>::t*~~: . · :::.r:~r::·:. <.-. . .\'®'-"" :~s~~:~r:i~:~w.*: 
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6/18/92 

GEM DETECTOR SECOND LEVEL SUMMARY 

tnspactlon Proc/Fab Sub1otal SublOlal Subtotal 
Eng-lgn MIS Adm In ... .., ... ANembly ln11allatlon Lobo< Mat•rtal Ub a Man Conllng. Tat at - Item k$ kS kS k$ k$ k$ k$ kS k$ k$ k$ 

A&D llUMIWIY OF OP1ION9 
122.lla OEMa lwll.AR.L8DTI 1180! 13966 1147 0 0 0 12951 1398' 26911 737 34289 
522.Slb OEM~ lwllloFlll,llal' J.SDTI 15034 9760 1072 0 0 0 16106 9761 25866 790 3377: 
522.51• OEMo 1w1 Aff_Pnn 11805 13966 1147 0 0 0 12951 1396• 26916 737 34289 
522.51d GEMd lwl!loflll.Bof.PDTI 15034 9760 1072 0 0 0 16106 97&1 25866 7907 33773 

Rldl-SYS1£MS 

522.5.1.1 CENTRAL TRACKER 3278 837 468 0 0 0 3746 937 4683 196 6651 
522.5.1.2.1 LIOARGONCAI. 1154 6804 0 0 0 0 1154 6804 7957 220 10161 
522.5. I .2.2 LIOARGFCAI. 731 202 0 0 0 0 738 202 939 28 1221 
522.5. 1.2.3 SCINT llO FCAI. 853 624 0 0 0 0 853 624 1477 524 2001 
522.5. 1.2.4 SCl'IT LIO HADRON 189! 158! 0 0 0 0 1895 1585 3480 118 4663 
522.5. 1.2.5 BAFEMCAI. 2898 741 0 0 0 0 2898 741 3639 152 5167 
522.5.1.3.1 MUON~•" 1791 75 0 0 0 0 1791 754 2545 50 3054 
522.5.1.3.2 Ml.Dfll~1 1791 754 0 0 0 0 1791 754 2545 50 3054 
522.5.1.4 MAGtET 760 3595 0 0 0 0 760 35115 4355 991 5354 
522.5.1.5 ELECTRONICS OPT'S MC 2075 593 296 0 0 0 2371 503 2964 711 3675 
522.5.1.5 aECTRCtllCS OPTS B&D 1550 443 221 0 0 0 1771 44i 2214 50' 2716 
522.5.1.6 ~ 2009 1082 383 0 0 0 2392 1081 3473 69! 4168 
522.5.1.7 IN1ERFACE 0 0 0 0 0 0 0 0 0 0 0 
522.5.1.8 FY 0 0 0 0 0 0 0 0 0 0 0 
:,:. < ... · . '. , ,.,·;$::xv::::~:~AA~.· .. ' .. . : .:?~~:{ ::~~t:~tt~1-1'. . i=!. .i: :~fa:: . ~ ,;.: ..... · 
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6/18/82 

GEM DETECTOR SECOND LEVEL SUMMARY 

tnapecllon Proc/Fab Sublotal Subtotal Sublotal 
Eng/deolgr M&S Adm In M•l•rlal Assembly lnatallallon Labor Material Lab a Man Canting. Total 

was Item • kS kS kS kS kS kS kS kS kS kS kS 
CONCPT & PREDESIGN SUMMARY OF OPTIONS 

522.52• OEM• '•II.AR Lson 8283 2792 436 0 0 0 8719 2782 12511 253• 15046 
522.51b GEMb fwlSoflb Baf.LSDTI 9135 2652 422 0 0 0 9558 2652 12210 2501 14711 
522.52C OEMo-ARPOTI 9565 3235 476 0 0 0 10041 3235 13276 270 15985 
522.52d OEMd fw/Soflb BaF.POl' 9135 2652 422 0 0 0 9558 2652 12210 2501 14711 

CDNCPf & PREDESIGN SUBSYSTEMS 
522.5.2.1 CENTRAL TIW::t<ER 55 158 79 0 0 0 632 158 790 33 1122 
522.5.2.2. I LIOAAGONCAL 1051 42 0 0 0 0 1051 42 1093 16 1262 
522.5.2.2.2 LIOAAGFCAL 303 15 0 0 0 0 303 15 319 0 319 
522.5.2.2.3 SCINT LIO FCAL 292 15 0 0 0 0 292 15 306 0 306 
522.5.2.2.4 SCINTLIO HAOACX'I 434 24 0 0 0 0 434 24 458 0 458 
522.5.2.2.5 BAFEMCAL 576 29 0 0 0 0 576 29 605 201 811 
522.5.2.3.1 

~ 
1392 300 0 0 0 0 1392 300 1692 33 2031 

522.5.2.3.2 1392 300 0 0 0 0 1392 300 1692 33 2030 
522.5.2.4 IMGtET 5201 1537 0 0 0 0 5201 1537 6738 131 8048 
522.5.2.5 aECTRONICS OPTS A&C 377 593 54 0 0 0 431 593 1024 24 1269 
522.5.2.5 aECTRa.ilCS OPTS B&D 282 443 40 0 0 0 322 443 765 174 939 
522.5.2.6 OCNP&eamo.S 324 106 117 0 0 0 441 106 547 10 657 
522.5.2.7 INTERFACE 0 0 0 0 0 0 0 0 0 0 0 
522.5.2.8 FM 82 40 186 0 0 0 268 40 309 31 339 
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6/18/92 

COST MATRIX COMPNENTS OPTION A 

GEM DETECTOR wllAR & LSDT 

210211 &2615 
Pr/Fab Inst/A•• 

Mii %o-;AMl=----,
Conatrucuon 

EDIA%o EDIA 
""c"'o"'n""11-ru-c-.tl-on 

CHART 1.3"1 
GEii DETECTOR COST MATRIX 

OPTION A (W/UR,LSDT) 
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SSC LABORATORY 

CDnllngoncy ,._ conllnaonor 
Conotructlon IDIA 

CHART 1.3A2 
GEii DETECTOR COST MATRIX 

OPTION A (w/LAR,LSOT) 

• EDIA 

) ) ) 



6/18/92 

CHART 1.4 
GEM DETECTOR SUBSYTEMS 

() 0 
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GEM DETECTOR SUBSYSTEMS 
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CHART 1.5 

GEM DETECTOR SUBSVTEMS 
MATERIAL DISTRIBUTION 

GEM DETECTOR SUBSYSTEMS 

) 

D Pr/Fab • Assembly • Installation 
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GEM DETECTOR LABOR RATE ANALYSIS 

COSTCAlEGCAES 
E de1lnn tnsnec/Admln , .. " Rate """ A1l1 

!ill!SYSlEMS kS/mw m• kllniv 
CT 79 97 
LAA 101 12S 
FCUR 20 149 
RX:R 23 134 
Sd' 69 138 

"" 70 148 
LSIJT " 106 
POT OS 106 

83 143 
Elect A&C 121 13' 
Elecl B&O 102 126 
C&C 44 .. 
IS 5 154 
FM 22 17< 

MN IS 
WEIGHTED AVG 12' 
MAX I 178 

CHART 1.6 
GEM DETECTOR LABOR RATE ANALYSIS 

BY COST CATEGORY 

30 .. 
2 
2 

18 
12 .. 
97 
67 .. 
11 
11 

87 

180~--~---------------------

180 +---+----------------------
140 +---+-------------------+----

Cilll 120 +---+------+-------------+----
!!! : E 100 T---+------¥-------------+----
§ ~ 10 

••+---------~-----....-------+----

•• +---------------~-----~---
20 i-----------------------

Eng/ct.sign lnspaclAdmin A1s•mbly Installation 

cost CATEGORIES 

•MW o ~IGHTEDAVG • W.X 

92 
13 

11 
118 

• 
80 

108 
107 
120 
102 
111 
I 

100 

• 
103 
128 

... , .... 
m• 

33 
2S3 

16 
21 .. .. 

272 
253 .. 

2 
2 

28 

SSC LABORATORY 

• • • 

..... 
k$/mv .. 

66 
72 
72 
S7 

" 62 .. 
43 
93 
93 

SS 

43 
62 
93 

... 
160 ... 

40 

20 

• 

lnstellatlon 
labot 

s 
16 

1 

• 
11 
s 

41 
41 
31 
32 

" 18 
2 

··~ kS/mv 
62 
so .. .. 
43 
60 
S3 
S3 
S6 
40 
40 
78 ... 
•• 
S3 

154 

CHART 1.7 
GEM DETECTOR LABOR RATE ANALYSIS 
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SUBSYSlEM 
CENTRAL TRACKER 
LIQ ARGCl'll CAL 
LKlAAGFCAL 
Ml.OlllSOTl 
MIGIET 
B..ECTFINCS 
CCM>&camns 
MERFACE 
FM 

SUBSYSTEM PROJECT MANAGEMENT 
(LIQUID ARGON & LSDT OPTION) 

Prolect M•n-•m•nl OPTION A. 
Sublol•I Tot•I CONST. 

l•b&U.ll kl Contlnnanev kl •• kl 
1050 184 1234 31276 
6082 851 6933 103847 
1183 307 1490 15307 
3731 373 4104 87101 
3007 451 3458 127096 

0 0 0 109080 
745 149 893 1960<4 

0 0 0 15077 
15431 1543 16974 15955 

TOTAL PROJECT MANAGEMENT 31228 3858 35086 475009 

lcoHSTRUCTION WIO PU 

GEM DETECTOR 
(LAR, LSDT OPTION) 

SUBSYSTEM PROJECT MANAGEMENT COST DISTRIBUTION 

Rf! fTNf m BIJBSYBTfH CQNSTBllCTION cqsr 
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1/22192 

%0FCOHST 
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6/18/92 

EQIA. RAP mn«I Oont!ngtncy Analysis 

Tolal Coil· KS Total Cost • KS ~--trudlon Coal - K EDIA. KS EDIA'JC. R&D."" 11&0% . ;.nnllnllllllr.V • IUI Conl•~'JC. 

·•wlcontlna1ncyJ W/O contlnaencv IPr/Fab/ln11/A11y) (no R&Dl (% ol COnSI.) ,.,. ol conll.) %(Total-R&D 

IGEMa (wllAR,LSDT) 524344 420425 272906 120602 44% 26917 10% 1031120 26% 
IGEMb (w/Scfl>,Baf,LSDT) 530784 431865 287784 118216 41% 25866 llM. 9883G 24% 
IGEMc (wLAR,PDT) 530791 425368 277814 120638 43% 26917 10% 105424 26% 
IGEMd (w/ScFl>,BaF,PDT) 537242 436808 292691 118252 40% 25866 llM. 100434 24% 

TRACKER 31276 23608 11293 7633 67.6% 468~ 41.5% 7661 41% 
LIQ ARGON CAL 103847 81385 55989 17429 31.1% 7958 14.2% 22463 31'!1. 
LIOARGFCAL 15307 11230 7691 2599 33.8% 939 12.2% 4077 40% 
SCMLIOFCAL 15443 1185~ 7751 2625 33.9% 1477 19.1% 3S9G 35'!1. 
SCM FIB HADRON 54539 42346 29804 9063 30.4% 348C 11.7'!1. 12183 31'!1. 
BAFEMCAL 77810 67022 54655 8727 16.0% 3639 6.7'!1. 10711 17'!1. 
MUOO(POl) 93549 72958 49299 21114 42.8% 2545 5.2% 2059G -MUON(lSlll) 87101 68015 44391 21078 47.5% 254! 5.7'!1. 18081 -M.IG'ET 127096 105485 78229 22901 29.3% 4355 5.6% 21611 21% 
ELECTRONICS OPl'SA&C 10908( 87988 53899 31125 57.7% 2964 5.5% 21082 25% 
ELECTRONICS OPTS B&D 86892 70821 402$7 28352 70.4% 2214 5.5% 16071 23% 
W-f>&<XMIWI 19604 16337 10368 2496 24.1% 3473 33.5% 3287 25% 
MERFACE 15077 11872 11036 836 7.6% 0 0.0% 320! 27'!1. 
fM 15955 14505 0 14505 Infinity 0 0.0% 1450 10% 
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