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SSCL GUIDELINES

Following 1990 Snowmass PAC review, and again following December 1990 review,
SSCL issued design to cost guidelines to proponents of major SSC detectors.

My paraphrase:

1. SSC project includes $550 million FY90$ for possible two major detectors. Smaller
detectors to be funded from $75 million FY90$ reserved for this purpose.

2. SSCL commits $225 million FY90$ to each of two possible major detectors.
Remainder of $550 million FY90$ ($100 million) held in reserve for major detectors
to be allocated based upon scientific and technical merit. Practical effect of this is that
$275 million FY90$ used as planning number.

3. SSCL guidance is to design to cost using a target no more than $500 million FY90$.

4. Gap between SSC project funds and estimated cost of a major detector is to be
provided by contributions from non-Federal sources.

Cost estimates prepared according to normal US DOE requirements and methods.
Final funding plan to reflect responsibility matrix and actual offsets against US
estimate. Recent letter from Schwitters provides renewed guidance on funding plan.
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Table 1 L* Cost Review Evaluation Summary

(Costs In 1990 Millions of Dollars)

L* Cost Book
{Registive ColBaF?2)

32
20

52 (11%) *2
109
346

507

96 (19%)

603

25 tﬂ.ﬁ%) 2

L* Cost Panel
Estimate Revision

114 (25%)
457 3
571
143 (25%)
e €
50 (11%)

Variance

62

64
47

m

ol ThemYoar $M......

‘Major Concarns;
« EDIA Variance
+ Contingency Varlance
* RAD Varlance

+$62M
+$4™
+$25M

‘1 includes project engineering, consulling, and engineering design associated w/ proc/fab & assy/insi

‘2 % of subtolal {(material & labor)
‘3 Increased S.C. Insert Coil Cosl

314791



_L* Theriot cost STAGE 1 STAGE 2 STAGE 3
' double coil single coil Liquid argon
5% muons minimum or
16 wires iron pole fiber
F/B muons out integrated
calorimeter
$472 million
' or
$758 million $555 million $498 million

$439 million
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GEM COST TARGETS (29 JULY 1991)
($ MILLIONS)

R&D ($40)

Computing ($10)

Trigger ($10)
: Magnet ($100)
. Tracker ($40)

Calorimeters ($150)
Muon ($130)

Structures ($20)
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1992 GEM WORKPLAN
WORKPLAN DESIGNED FOR NOVEMBER, 1992 TDR SUBMITTAL

1. BASELINE 1 established March. Engineering design, simulations, cost studies
focused on this baseline.

2. BASELINE 2 revision scheduled June, 1992, In progress now.

3. BASELINIé 3 choices scheduled in August, 1992. This will be final TDR configuration.
Calorimeter selection is principal choice to be made.

Cost estimate presented at this review is based upon published BASELINE 1 with a
few minor adjustments approved at June Executive Committee meeting. BASELINE 2
study is not mature enough to present revised costs.
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COST ESTIMATING METHODOLOGY

1. GEM COST ESTIMATING PLAN, rev. E provides guidance on methodology across all
subsystems.

2. WBES established. Three main categories Construction, R&D, and

Conceptual/Preliminary Design. Latter two categories include all costs from beginning
of GEM in mid-1991. WBS at lower levels is by subsystem.

3. WBS is used to organize estimate spreadsheet. It includes Engineering, Design,
Inspection, Administration, Procurements/Fabrication, Assembly, Installation and
Contingency. Materials and Labor are separated. WBS includes Project Management,
and within each subsystem, Subsystem Management. These include PM, QA, systems
engineering, ES&H, administration.

4. Estimate worksheet includes attached data sheets for risk analysis/contingency
and also, "basis of estimate" information by item. All work is driven to be "bottom-
up".

5. All items and terms are defined in the Plan.

6. All l1abor rates are standardized (SSCL, national average industrial,...) or composite
national lab rates. These rates are tabulated in the Plan. Very few labor operations
are based upon actual rates at intended suppliers. Thus, cost reductions afforded by
using low cost suppliers have not been included in this estimate. That work will be
included prior to TDR. No credit for foreign labor taken yet.



BASIS OF ESTIMATE

Spreadsheet contains code which designates "estimate type".

1. Bottom-up (BU)

2. Specific analogy (SA)

3. Parametric study (PS)
4, Review and update (RU)
5. Trend analysis (TA)

6. Expert opinion (EO)

Most reliable estimates are based upon bottom-up design accompanied by vendor
estimates in writing, when feasible. All estimates are progressing towards the highest
possible fraction of costs based upon this category. Magnet estimate has a very high
fraction based upon vendor estimates.

All estimate lines in spreadsheet should be supported by estimators worksheets
documenting all design assumptions, basis of estimates, risk analysis, etc. Magnet,
muon and central tracker have highly developed workbooks available at this review.
Calorimeters use different backup format, providing equivalent information.

Fabrication and assembly operations analyzed by formalized manufacturing analysis
in many subsystems. Calorimeters and muon subsystem are principal examples.



RISK/CONTINGENCY ANALYSIS

On a line-by-line basis, each item in the WBS is assigned a technical, cost and
schedule risk factor on a standardized numerical scale (1-15 for technical and cost,
2-8 for schedule).

These weights are multiplied by a risk percentage ranging from 1% to 4% based upon
design, manufacturing, material cost or labor rate uncertainties.

Contingencyl is the linear combination of these factors and percentages.

"Good judgment" is required of all estimators, especially for unusual items.



SCHEDULE AND ESCALATION

Estimate worksheet includes start and completion dates for all items. Escalation can
then be handled in a natural way.

ESTIMATE PRESENTED HERE IS NOT IN ACTUAL YEAR DOLLARS. OUR
ESTIMATE IS DEVELOPED IN FY92 DOLLARS AND COMPARED TO OUR $500
MILLION "DESIGN-TO-COST" TARGET IN SSC PROJECT BASE YEAR FY90
DOLLARS. WE ALSO SUMMARIZE IN FY91 DOLLARS.

GEM has a top-level schedule now submitted to the SSC Integrated Project Schedule.
We are now tiering our milestones according to the SSCL Project Specification Tree.
Bottom up task scheduling and duration estimates are part of the design effort. This is
checked against our top level milestone schedule, There are some negative slack

paths (central tracker installation) and these issues are under study within the

design and will be resolved prior to the TDR.



LABOR RATES

Labor rate tables in the Cost Estimating Plan:

National Laboratory average rates
National average rates

SSC employees

Job/shop in Dallas area

Contractor (Davis-Bacon) installation

Very few activities are estimated for this review using lower cost labor such as

foreign university, or student rates. Ng_labguam_omj_mganmmas_b_em

i ntingen il

roug ht to g mggure optimlzation in Lhe nex!; year,

While rates are standardized, labor/skill mixes for teams are assigned by subsystem
designers. If labor mixes are downgraded to lower rates, this is compensated in many
subsystems by task duration extensions through the manufacturing algorithm,
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ESCALATION FACTORS

Top level GEM Cost Estimate Summaries are expressed in FY90, FY91, and FY92
dollars for this review. FY90 is SSC project base year.

Procedures followed by GEM follow DOE order guidance. Estimate worked bottom up in
current year dollars. Comparison with project base year is made using official DOE
escalation factors.

Estimate presented here is not a fully escalated estimate. It is an FY92 estimate de-
escalated to SSC project base year.

Our detailed study of national laboratory labor rates shows escalation far in excess of
official DOE escalators. This high escalation (10% - 25%) is due to ES&H review and
remedial plan overhead charges applied in FY92 following Tiger Team reviews. Since
we have worked in FY92 dollars and applied DOE escalators to return to base year,
our labor estim r EDIA is higher th at predicted by DOE

escalation factors, This will be adjusted out in future as labor is assigned to lowest
cost laboratories, and moved to industrial, university and foreign institutions. This
will result in a marked lowering of EDIA labor costs in our estimate.

DOE ESCALATION FACTORS:
FY90 to FY92 6.32%
FY91 to FY92 - 3.66%



GEM COST ESTIMATE SUMMARY

June 23, 1992
(with Liquid Argon, LSDT Option)
(Costs in millions of FY90 dollars)

Procurements/Fabrication 197
Installation/Assembly 58

Subtotal (Procurements and Labor) EEE__

EDIA 113 (44%)*
Direct Costs | 368
Contingency 97 (26%)
Subtotal 465

R&D 25 (10%)*
TOTAL DETECTOR FY90 $M 490

* 9% of subtotal (Procurements and Labor)



Procurements/Fabrication
Installation/Assembly

Subtotal (Procurements and Labor)

EDIA

Direct Costs
Contingency
Subtotal

R&D

TOTAL DETECTOR FY91 $M

* 96 of subtotal (Procurements and Labor)

GEM COST ESTIMATE SUMMARY

June 23, 1992
(with Liquid Argon, LSDT Option)
(Costs in millions of FY91 dollars)

202
60

262

117 (44%)*

379
100 (26%)
479

26 (10%)*
505



GEM COST ESTIMATE SUMMARY

June 23, 1992
(with Liquid Argon, LSDT Option)
(Costs in millions of FY92 dollars)

Procurements/Fabrication
Installation/Assembly

Subtotal (Procurements and Labor)
EDIA

Direct Costs

Contingency

Subtotal

R&D

TOTAL DETECTOR FY92 $M

* 09 of subtotal (Procurements and Labor)

210
62

273
121

394
104

498
27

524

(44%)*

(26%)

(10%)*
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GEM DETECTOR SECOND LEVEL SUMMARY
inspection | Proc/Fab Subitolal Subtolal Subtotat
‘Eagidulnn MsS Admin Maleriat | Asssmbly | Instaliation Labor Material | Lab & Manl] Conling. Tolal
WEBS liram 1] k$ ! ] k3 k$ k$§ k$ k$ L3 k$ K
JOTAL SUMMARY OF OPTIONS | | |
522.50 GEMs _{wAAR,LSDT) 89426] 41103 36990] 210291] a71868] 15429 155302] 265124] 420425] 103920] 524344
$22.5b GEMb [wiScFlb,BaF,L50T) 13834] 35281 34988] 235144] 238020 14620] 147921] 203943] 431865] 088930] 530794
522.5¢c _ |GEMc {wLAR PDT} 697068] 41548 aToe4] 214499 aveas]  15429] i156397] 289737 426133 105598] S531730]
522.5d GEMd {w/ScFib BaF PDT) 73824] 35263 as021] 239352 3s8720] 14620 148695 288113 4236808] 100434] 537242
_____ SUBSYSTEMS SUMMARY { | t i I |

522.5.1 CENTRAL TRACKER 7700l 1896] 2720] 8386 2466] 441 12530] 11078]  2ae08 7668] 231276
522.5.2.1 |G ARGON CAL 12684] 8725 3968] 38605] 16588 a06] 24056 4733 81385 224591 103847
522.5.2.2  |LIQ ARG FCAL 3043] 317 178]  8500] 1142 41 4404 6826 11230 40771 15307
522.5.2.0 |SCINT LIQ FCAL 3082 736| 275 0 1524 197 5087 6767 11853 3590 15443]
522.5.2.4 |SCINTLIQHADRON 94850 1967 1081 25444 3898 463] 14936 27411 42346 1219 54539]
522.5.2.5 IBAFEMGAL 10330] 1111 925 51219] 3144 292 14691 52330}  67022] 1078 77810}
522.5.3.1 |MUON(PDT 10116] 2035 10508] 21211] 21862 6226 39617 33341 72958] 20580  93549]
522.5.3.2  |MUON LSDT) 10116]  30a3] 10474]  17003] 21163] 6226] 38044 29171 68015] 19086] 87101
522.54 _ |MAGNET 11774]  6907| a576]  71602] 4082 2544 24833 80652] 105485 21811 127086
[522.5.5  |ELECTAONICS OPTS ASC 15667]  17003] 1419] 50099 219] 3581 19231 68757 a7ges| 21092 109080
{522.55 |ELECTRONICS OPTS BaD 12006] 16389 1271]  37an 219] 2666] 15597 556224 70821] 16071 86892}
§22.5.6  |COMPRCONTROLS 3742 1335' 893 8959 o] 1409 6044 10254 16337 3267 19604
Iszz.s.1 WNTERFACE 836 [ ol o129 1526 3at 2742 9129 11872] 3205 15077,
3854 0 12617 1888 15955
s o o

SSC LABORATORY
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GEM DETECTOR SECOND LEVEL SUMMARY

6/18192

$5C LABORATORY

inspection | Proc/Fab Subtotal Subtotsl Sublotal
Eng/dasign|] MAS Admin Matorial | Assembly | instaitation Labor Material | Lab & Mati| Coniing. Tolal
wes litem ; kS K$ x$ k$ K$ K 1§ K$ K K3 k$
CONSTRUCTION SUMMARY OF ORTIONS
522.50a  |GEMa (w/LARLSDT} 48339] 24346 35407] 210291 47186 15429] 132631] 248366] a380998] 94012] 475009]
522.50b _ |GEMD {w/ScFib,BaF,LSDT) 49664] 22849] 33493] 235144] 38020 14620 122258]  271531] aeazes| 8a8s522] 482310
522.50¢c GEMnu (wlLAR.PDT) 48339 243438 35441} 214499 47886 15429 133405 252536 3685941 95517 481457
522.50d  |GEMd (w/ScFib,BaF PDT) 49664] 220851 33527] 239352| 38720 14620 123031 2757011 398732 e0026f 488758]
CONSTRUCTION SUBSYSTEMS

522.50.1 [CENTRAL TRACKER 3869 801 2173]  B386 2466 441 8152 g983 18136 5368 23503}
522.50.2.1 |LKQARGONCAL 10490 1879 3968 38605] 18588 806] 31851 40483 72335] 20085 924 18|
£22.50.2.2 |LIQ ARG FCAL 2002 100 178] 6509 1142 41 3263| 6609 9972 3795 13767
522.50.2.3 |SCINT LIQ FCAL 1947 97 275 6031 1524 197 3942 6128 10070 3067 13137
622.50.2.4 [SCINT LIKQHADRON 7156 358 1091] 25444 3896 463 12607 25802 ag408] 1100 494 18]
$22.50.2.5 JBAF EM CAL 6856 341 9251 51219 3144 292 11217 51560 62771 8054] 71831}
522.50.3.1 |MUON(POT) 6933 1981 j0508] 2121t] 21862 6226 36434 32287 68721 19743f 88464}
§22,50.3.2 |MUON (LSDT) 6933 1979 10474] 17003 21163 6226 35661 28117 63778] 18238 82016}
522.50.4 _ JMAGNET 5813 1775 8576] 71602 4082 2544 18872 75520 04392]  19302] " 113695)
522.60.5 |ELECTRONICS OPTS AAC 13215] 15817 1069 50099 219 3581 16429 67571 a4000] 20136 104136
522 50.5 [ELECTRONICS OPTS BAD 11074) 15503 ioi0] 37371 219 2666 13504 54338 67842 15305 83237
522.50.6 JCOMPACONTROLS 1409 147 393 8959 Q 1409} 3211 9106] 12317 2463 14780
522 50.7 |INTERFACE 836 0 0 9129 1526 aai 2743| 9120] 11872 3205¢ 15077
522.50.8 8576 0 14196

PAGE 2
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GEM DETECTOR SECOND LEVEL SUMMARY

I Inspeciion | Proc/Fab Subloial Sublolal Sublotal

Eng/desly MAS Admin Materiai | Assembly | insialiation Labor Materlal | Lab & Mari] Conting. | ~ Tetsl
wes ltem ‘ K$ X$ X$ X8 k$ K4 K$ 4 s x$ ks

RA&D SUMMARY OF OPTIONS
522.518  |GEMa (wLAR,LSDT) 11805 13066} 1147 0 0 0 12951 13066] 26916 737 a4zag|
522.51%  |GEMb {w/ScFibBaFLSDT) 15034 9760} 1072 0 0 0 16106 0760 25866 7907 aa‘ngl
$22.51¢  |GEMo (wLARPOT) 11805 13966§ 1147 0 0 0 12951 13066]  26016) 7372 34289
522.51d  |GEMd {w/ScFib,BaF POT) 15034f  9760] 1072] 0 0 0 16106 9760] 25866} 7907] 33773}
R&D SUNSYSTEMS | I !

522.5.1.1 _ |CENTRAL TRACKER 3z7e| 937 468 0 0 0 3746] 937 4683 196 6651
522.5.1.2.1 LK ARGON CAL 1154] 6804 0 0 0 0 1154} 6804 7957 2209] 10168
522.5.1.2.2 JLIQ ARG FCAL 738] 202 0 0 [ 0 734t 202 939] 282] 1221
522.5.1.2.9 |SCINT LIQ FCAL 853 624 0 0 [ 0 853 624 1477] 524] 2001
522.5.1.2.4 |SCINT LIQ HADRON 1095|1585 0 0 0 0 1895 1585 3480] 1183 4663]
522.5.1.2.5 |BAF EM CAL 2898] 7414 0 0 0 0 2898 741 3639 1528] 5167
522.5.1.3.1 |MUCN[PDT1 1791 754 0 0 0 0 1791 754 2545 500{ 2054
522.5.1.3.2 [MUON (.50T) 1791 754 0 0 0 0 1791 154 2545 s09| 2054
522.5.1.4_ |MAGNET 760{ 23595 0 0 0| 0 760 3508 4355 998] 5354
522.5.1.5 |ELECTROMNICS OPT'S ALC 2075, 5p3| 296 0 0 0 2371 599]| 2964 7it 367 5|
522.5.1.5__ | ELECTRONICS OPT'S BAD 15504 443 221 0 0 0 1771 443 2214 502) 2718
522.5.1.6  |[COMPACONTROLS 2009] 1082 383| 0 ] 0 2382 1082 3473 TE| 4168}
522.5.1,7 |INTERFACE 0 0 0 0 0] 0 0 0 o] 0
522.5.1.8 [ 0 0 0 0 0 0

SSC LABORATORY

PAGE 3



GEM DETECTOR SECOND LEVEL SUMMARY

e/18/82

Inspaciion | Proc/Fab Subtoial Subtoiad Subtotal
Eng/design MAS Admin Maleriai | Azssembly } Installation Labor Matarial Lab & Mari] Condng. Total
wWBs item ' ot } Kk$ K$ k$ k$ k$ k$ K$ k$ k$ £ )
CONCPT & PREDESIGN SUMMARY OF OPTIONS
522.52a  |GEMs {WiLAR,LSDT) o283 2702 436 0 0 [ 8719 2702 12511] 253 15046
522.51b GEMb (w_fScFib.B-F,LsDT) 91 35| 2652 422 0 0 0 9558 2652 12210 2501] 14711
522.52¢  |GEMo {(wLARPDT} o585 3238 476 0 [ 0 10041 32358 13276 2709 15985
522.62d  JGEMdJ (wiScFib BaF PDT) g91a5] 2652 422 0 0 0 9558 2652 12210 2501 14711
CONCPT & PREDESIGN SUBSYSTEMS
522.5.2.1 ICENTRAL TRACKER 553 158 79 0 0 0 632 158 790 332 1122
522.5.2.2.1 {LIQ ARGON CAL 1051 42 0 0 0 0 1051 42 1093] 18 1262
522.5.2.2.2 {LIQ ARG FCAL 303 15 0 0 0 0 303 15 319| 0 319
£22.5.2.2.9 |SCINT LIQ FCAL 202 15 [ [ 0 0 202 15 306] 0 ape|
522.5.2.2.4 |SCINT LIQ HADRON 434 24 0 0 [} 0 434 24 458} 0 458}
522.5.2.2.5 |BAF EM CAL 576 29 0 0 0 0 576 29 605 206 att
522.5.2.3.1 [MUON (PDT} 1392 300 0 0 0 0 1392 300 1692 338} 2030
522.5.2.3.2 |[MUON L SDT 1392 300 Q 0 0 0 1392 300 1692 338] 2030
522 5.2 4 MAGNET 5201 1537 [ ] 4] 4] 5201 1537 6738 1310' 80448
522525 |ELECTRONICS OPTS AAC arz 593 54 0 0 0 431 593 1024 245 1269
522.6.2.5 |ELECTRONICS OPTS BAD 282 443] 40 0 0 0 322 443 765 174 839
1522.5.2.6  |COMPRCONTROLS 324 106 117 0 ¢ 0 441 106 547 10 657
1522.5.2.7  |INTERFACE 0 [ 0 0 [ 0 0 ¢ 0 [} 0
|s22.528 |PM 82 40 186 0 0 0 268 404 309 a1 339
$SC LABORATORY PAGE 4
€ | | { ¢ | ¢ |
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COST MATRIX COMPNENTS OPTION A
GEM DETECTOR w/LAR & LSDT

36990 210291 2615 103920 524344
pac/Admi PriFab Insl/Assy Conting Total

R&D

N

\

Concep/Pra Design

Construction .' BB 0L 5 A ) 1] 4 J; LA5 &
RAD %= 9.88% EDIA %= 44.19% Contingesncy %= 26.41%
RAD %= RSD EDIA %a EDIA Conlingency %= Caniingency
Construction Conatructlon Construcilon + EDIA

CHART 1.3A1
GEM DETECTOR COST MATHIX

CHART 1.3A2
GEM DETECTOR COST MATRIX

OPTION A (WLAR,LSDT) OPTION A {W/LAR,LSDT)

§ CONTNGENCY 103820
§ CONSTRUGTION 272908
g EDIA 120602
g 4D jzun
9 so:mn to(;ooo |sn'ooo 2oo.ooo 250'000 aor;ooo O reo Bt EDia M construcnion I conTNGENCY
ks

SSC LABORATORY
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CHART 1.4
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CHART 1.5
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) ) ) ) ) ) 6/18/82
Totat Cost - K§ | Total Cosl - K§ Lonsiruction Cost - K§ EDIA - K§ EDIAY% RD - K$ R&D % Contingency - K$iConlingency %
(wicontingsncy) {w/o coniingency}] (Pr/Fab/insi/Assy) | (no RAD) {% of consl.) (% ol const.) %{Tolal-R& D}

GEMa {WLARLSDT) i 524344 420425 272906) 120802 44% 26917 10% 26%
GEMb {w/ScFib,BaF LSDT) 530794 431865 287784 t18216| 41% 25866 % 4%
GEMc (wLAR.PDT) 530791 425368 277814 120638 43% 26917 1% 26%
GEMd {w/ScFib,BaF PDT) 537242 4350808 202601 118252 40% 25866 % 24%
31276} 23808 11293 7633, 67.6% 4683' 41.5% 41%

103847 81385 5509 1742 A% 7958 14.2% %

15307 11230 7691 2599 33.8% 939 12.2% 40%

15443 11853 7751 262 33.9% 1477 19.1% 35%

54538 42346 29604 508 30.4% 3480 11.7% 3%

71781 67022 5465 &727 16.0% 3839 6.1% 1%

93540 72958 4929 21114 428% 2545 52% 29%

87101 68015 44391 21078 47.5% 2545 57% 20%

127096 105485 76229 22001 29.3% 4355 5.6% 21%

100080 87988 53899 31125 57.7% 2064 55% 25%

86892 70821 40257 2835 70.4% 2214 - 8.5% 23%

18604 16337 10368, 2496 241% 3473 33.5% 25%

15077 11872 1103 836 76% 0 0.0% 2%

15965 14505 0 14505 Inlinity 0 0.0% 10%

S$SC LABORATORY PAGE 1
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) ) ) ) ) )
SUBSYSTEM PROJECT MANAGEMENT
{LIQUID ARGON & LSDT OPTION)
OPTION A
Sublaial Yousl COMST.
SUBSYSIEM LebaMatt ki | Contingency Wi kg ks
CENIRAL TRACKER 1050 184 1234} A1278
LI ARGON CAL 8082 851 [TEE]| 109847
LIQ ARG FCAL 1183 307, 1490] 15307
[MUON £.50T} 3731 373 4104 871014
MAGNET 3007 451 3458 127096
ELECTAONCS [} o} 0 109080
{coMPsCONTROLS 745 140( 843 19604]
INTERFACE ) o} 0 15077
Y] 15431 1544 16874 16955
J Irom.mmecr MAHAGEMENT 31228 uul 33088 475009
CONSTRUCTION W/O PM 430823 7.08%
GEM DETECTOR
{LAR, LSDT OPTION)
SUBSYSTEM PROJECT MANAGEMENT COST DISTRIBUTION
18000 TIRY—
18000
14000
12000
10000
-1
8000
6000
4000
2000 1—39%
0
.

i

LIQ ARG FCAL

INTERFACE

83C LABORATORY
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GEM DETECTOR LABOR RATE ANALYSIS

COST CATEGORES
Assembly Instatallon
Asls Labor Aate Labor Ratls
SURSYSTEMS %$/my my W §/my my k$imy
CT 92} 3 54 5 62
LAR [F TS| 66 1§ 50
FCLAR 118} 16| 72 1 54
(fom 18] z1] 72 4 48
ScF 62| 68} 57 [X] 43
BaF 80 48] 65 5 60
LSDT 108 272 €2 41 53¢
POT 07 253 64 44 53
Mag 8 64 43 31 56
Etect ASC oz] 2 93 EF] 40
|Elect BAD t11] 2 33 14 40
CiC as] t8 78
15 28 55 2 154
Im 1og|
[Mn 85 62 43 40
WEIGHTED AVG 124 103 62 53]
MAX | 178] 128 FE 154]
CHART 1.6 CHART 1.7
GEM DETECTOR LABOR RATE ANALYSIS GEM DETECTOR LABOR RATE ANALYSIS
BY COST CATEGORY BY SUBSYTEMS
180 180 1[;*
180 160 ° -
140
140 120 ) ! ! T«
LY |
4 120 ) ! g > 100 |- _'l [ J, L
: ¢
T~
"z‘ E 100 2 # g0 __q 1 / g
3 ] 80 L I 5 &0 J. —
% l ) [) &
60 I 40 A e
40 T 20
20 1] + ——t + + +—t + ¥ + + +—t +
i ) ]
) , . . | EENERN N NN N
Eng/design InspeciAdmin Assembly Instaliasion .% .%
COST CATEGORIES GEM DETECYOR BUBSYSTEMS
LT Y] O WEIGHTEDAVG ¢ MAX ® ENGDESIGN U INSPEC/ADMIN ¢ ASSEMBLY 9 INSTALLATION
$SC LABORATORY
¢ ] | { | q | |
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GEM INTERNAL COST REVIEW

Reviews are scheduled periodically. In some cases, review panels are appointed, with
some non-GEM members. Action items and findings are written up and provided to
the design and estimating team and to the GEM Executive Committee.

Some recent GEM internal reviews:

2/25/92 . Central tracker review

3/19/92 Electronics cost review

4/4/92 Magnet cost review

4/21/92 Liquid argon calorimeter cost review
4/22/92. Other calorimeters cost review
4/23/92 Electronics cost review

5/6/92 Muon system cost review

5/7/92 Central tracker cost review

These are called by GEM Project Manager. Other reviews take place within the
subsystem groups.



INDEPENDENT COST ANALYSIS

Earlier this year, SSCL declined to call an external (to GEM) cost review. We planned

to present a preliminary cost estimate to the July PAC session and a final estimate at
TDR submission.

As a management tool, we decided that we needed an independent review of GEM

cost estimating as an ongoing process. This was accentuated by the lack of scheduled
external reviews.

GEM has hired U.S. Cost/SAIC to perform an independent analysis of all GEM
estimating methodology, all GEM subsystem estimates, and to search for uniformity
in approach, and to independently review our labor, manufacturing, assembly,
installation, EDIA, contingency estimates.

We got authorization to proceed with this contract at the beginning of May and began
the work with the scintillating fiber calorimeter (the most conventional detector
assembly problem in GEM), the magnet, our methodology, and cost/schedule controls
system. The magnet report is due this week.

We will receive several reports prior to the July PAC meeting and all will be received
prior to technology choices.

We have been informed that this company is being placed under contract to provide
similar services for SDC.



GEM MILESTONES

NTP GEM Conceptual Design

Detector Cost Book Review

Magnet Conceptual Design Report Submittal
PAC Detector and Magnet Specific Review
GEM Baseline II Complete

Magnet Design Report Submittal to DOE
DOE Magnet Review

Technical Proposal Submittal

DOE Technical Proposal Review

Detector Ready for Physics

11

Start Title 1 Design of UG Hall

Start Design of Magnet Coil Building
‘Complete Title 1 of the Magnet Coil Building
Calorimeter Option Decision

Start Tide 1 of Other Surface Facilities
Start Title 2 Design and Details of UG Hall
Joint Occupancy of the Underground Hall
Start Magnet Rail Installation

Start Magnet Installation

Beneficial Occupancy of Underground Hall
Start Calorimeter Installation

Start Muon Installation

Start Tracker Installation

Detector Installation Complete

January, 1992

June, 1992
June, 1992
July, 1962

September, 1992
August, 1992
September, 1992
November, 1992
March, 1993
October, 1999

April, 1992
April, 1992
July, 1992
August, 1992
September, 1992
October, 1992
January, 1996
January 1996
April, 1996
August, 1996
May, 1997
December, 1997
June, 1998
April, 1999

MH 6/17/92
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WORK IN PROGRESS
AREAS OF POTENTIAL ESTIMATE GROWTH

1. Audit of all conventional equipment in Interface Systems and in all subsystems to
properly identify missing and duplicated items.

2. Management of foreign activities,

3. Costs traded off for schedule to be included, if necessary, when mature schedule is
completed. This work has to be coordinated with conventional facilities design now in

Title L.



WORK IN PROGRESS
AREAS OF POTENTIAL ESTIMATE DECREASE

1. Assembly estimates now based upon manufacturing engineering approach for
major subsystems. No manufacturing optimization has been performed. This
optimization expected to decrease estimate by at least $6 million FY92$ (10% of
approx. $60 million in current estimate),

2. Optimization of Engineering and Design labor rates by selecting lower cost suppliers
without downgrading skill mix can be expected to save at least $7.5 million FY92§$
(10% of approx. $75 million in current estimate).

. «
3. Eliminate stainless steel from magnet FFS, central support and undercarriage, and
substitute low carbon steel. Magnetic field impact under study. Novosibirsk requests
this change. Estimate cost would be reduced by $5.6 million FY928$.

4, Eliminate mobility from magnet design. Estimate reduction $1.5 million FY928§.

5. Reduce total calorimeter thickness from 12 interaction lengths to 11. Impact upon
muon system under study. Estimate reduction at $5 million FY928§.

These items could represent a $25 million FY92$ reduction if all were achieved.
These are reductions to the US cost estimate.



TRANSITION TO FUNDING PLAN

This estimate will be maintained as design for TDR matures. Estimate growth will be
balanced by cost discipline to maintain a design cost below our target.

Final GEM cost volume in TDR planned to include this estimate with actual costs from
institutions committed by collaboration to produce agreed upon items, to the
maximum extent possible at the TDR submission date. This plan will make use of
foreign cost.offsets, TNRLC, and high-energy physics base program efforts. The use of

foreign, university and student labor will further lower the labor costs beyond the
optimization described above.

A funding plan for foreign and non-SSCL project participation is being developed
within GEM.



