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The Status of the US CMS

Design

We first examine the quality of the cost estimate (WBS). The
level of contingency clearly depends on the maturity of the
design of the experiment.

We concentrate on the HCAL and EMU subsystems as they
constitute the bulk of the cost of US CMS. These subsystems
have mature WBS which go to level 7.

Within a subsystem we concentrate on M&S and EDIA. For US
CMS we have chosen to take responsibility for design, tooling
and procurement rather than assembly. This strategy aids in
minimizing contingency risk.

Another element of risk has to do with schedule. We are fully
integrated into CMS planning. In preparation for the June
review of US CMS we have first defined L1 (US CMS)
milestones. Then L2 milestones (US CMS subsystems) have been
formulated. We are now at the point of integrating costs (WBS)
and schedules (L2).

At the present time our overall contingency is estimated to be
27% of the base cost. Within our adopted methodology, this level
is entirely appropriate. S



Subsystem Funding Fraction
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« M&S is the majority of US CMS WBS base cost estimate. The
next largest is EDIA. Labor is the smallest component.
Base cost = M&S+Labor+EDIA. TEC is Base+Contingency.

TPC COMPONENTS

Escal
R&D 15%
1% _
Cont =~ M&S
15% 48%
EDIA
14% Labor
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P W Fermi National Accelerator Laboratory RF@ Fo&

“ P.O. Box 500 ABSQABeR PP
_ Batavia, IL 60510

REQUEST FOR BUDGETARY QUOTE

TELEPHONE: 630/840-352
FAX: 630/840-245

«company» Date: 01/13/97
«street» Quotation #: 000-NES
«City», «state»  «Zip» Quotations Close: 02/11/97
. (See Late bid Criteria)
«attention» Page 1 0 f 4 Pages
[TEM | QTY. DESCRIPTION PARICE | DEL. DATE
BUDGETARY QUOTE

This is a Request for a Budgetary Quote for the
following. Please refer to the attached
document title “Request for Prices” for detdils:

Furnish all labor, materials, services, equipment and
tacilities necessary to fabricate and deliver,

1 | 17 | Absorber Plates; dwg., #3.

2 16 | Absorber Plates; dwg., #4.

3 1 Inner Stainless Steel Plate; dwg., #5.

4 1 | Outer Stainless Steel Plate; dwg., #6.

5 1 | Machining the Final Assembled Wedge; dwg., #7 & #8.
Material - If you are capable of performing all
machining required; please include in your quote the
machining cost for all the materials listed. If you are
a supplier or a manufacturer of materials please quote

supplying material only using the list of materials
below (you may add material that will meet our

ns to specifications and extra charges for containers, tooling, efc. must be cleatly indicated. .-

! . MATERIALS, SUPPLIES OR SERVICES RESULTING FRQ
COMPANY NAME THIS QUOTE ARE FOR WORK DONE UNDER PHIM
ADDRESS CONTRACT NO. DE AC02 76CHO03000 WITH THE_ UNITE
TERMS FOB STATES DEPARTMENT OF ENERGY. ANY ITEMS COVERE

BY G.S.A. CONTRACTS SHOULD BE SO INDICATED.
SUBMITTED BY:

DATE SUBMITTED: 788

Procurement 'DethMa_y 1996 Nelson E. Sample, Fabrication Specialist
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for |
S CMS CL

« Use CMS planning to extract US CMS L1 milestones

« Use L1 milestones to derive L2 milestones for US CMS
subsystems

« Define Resource Sheet using WBS items for subsystem

« Attach Resource Sheet to L2 milestones (schedule) to get
resource loaded cost/schedule. First cut done for HCAL.

HCAL. Review and Latest
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_F1AST o1 AT CosT/ScnedViLE

L2 Milestones - HCAL

i0 _ 'Resource Name [Initials | Growp { Max, Units | Std.Rate | Ovt.Rate | GCostdse |Accrue At
1 1.1.1 wedges . riiech 100 50.00/h $0.00/m $13.233.00 Prorated
2 1.2 assembly-B . mech 100 50.00M $0.00M $2,065.00 Prorated
3 2.1 pizza . optics 100 $0.00M $0.00/M $2,954.00 Prorated
4 2.2 cable . aptics 100 $0.00/h $0.00M $441.00 Prorated
g 2.3 instali{wedge) . oplics 100 $0.00/h $0.004 $247.00 Prorated
[ 3.1 HPD . fransducer 100 $0.00/m $0.00Mm $1,109.00 Prorated
7 3.2 cables . transducer 100 20.00/h $0.00M $209.00 Prorated
8 3.3 calib . transducer 100 §0.00m $0.00M $843.00 Prorated
] 34 temp . transducer 100 $3.00M $0.00h $155.00 Prorated
10 .3.5 decoder . transducer 100 $0.00Mh $0.00/h $1,056.00 Prorated
11 4.1 QIE front end . electronics 100 $0.00M $0.00m $1,000.00 Prorated
12 | 4.2 Tridas elec . electronics 100 30.00Mh $0.00h $1.075.00 Prorated
13| 5.1 scint tool . tooling 100 $0.00M $0.00Mm $931.00 Prorated
14 |.5.2 wis tool . tooling 100 30.00/h $0.00/h $1.017.00 Prorated
1§ 53 HPD test . tooling 100 $0.00/M $0.00M $95.00 Prorated
16| .5.4 wedge test . tovling 100 $0.00/h $0.00 $206.00 Protated
17 5.5 wedge tool . tooling 100 £0.00M $0.00h $79.00 Prorated
13 5.8 barrel tool . tooking 100 £0.00M $0.00/h $1,265.00 Prorated
19" 6 shipping . ship 106 $0.00Mm $0.00M $504.00 Prorated
20 | .7 instaliWedge-Bam)2 . Install 100 £0.00th $0.060Mm $325.00 Prorated
21 B PPP) . PPP 100 $0.00m $0.00M $1.365.00 Prorated

e WBS : RESvuace S AEeTY

8 FiXcQ CosT
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The US CMS Collaboration adopted the "SSC' methodology for
its contingency analysis.

The Fermilab Main Injector, at the conceptual design phase,
assigned a 20% contingency. At present, the level of contingency
assignment is only 10%. There is an existence proof.

The US CMS contingency is globally at the 27% level. The
ECAL and EMU subsystems are under 2 rigorous "bottoms up"
review of their contingencies. Note that ~70% of the US CMS
TEC resides in HCAL+EMU+TRIDAS.

Contingency/Base by Subsysten

0.45 "

0.4+
0.35
0.3-
025+
0.2
0.15+]

0.1
0.05+




Cost and schedule summary SO WS - FYAX ' Lo-3

Table 15-2
The cost of the SDC detector in equivalent U.S. FY92 MS.

MATL
& Yo sus %
LAB | EDIA{ EDIA|TOTAL] [CONT|CONT| | TOTAL

1.1 SILICON TRACKING SYSTEM 278 4.7T 15%| 325 87 27% .
1.2 BARREL TRACKER 209t 50| 19%| 258 57 22% 315

1.3 INTERMEDIATE TRACKER 6.8 44 3% 113 48] 43% 16.1

99| 28% 90.6

2.1 BARREL . X
2.2 ENDCAP CALORIMETER 13.0] 29% 457 13.5| 30% 59.2
2.3 FORWARD CALORIMETER 18! 19% 9.4 3.2 34%| - 125

3.1 MAGNET SYSTEMS
32 MUON MEASUREMENT SYSTEM 3370 109 24m| 446

4.1 SUPERCONDUCT ING SOLENOID
4.2 CRYOGENIC SYSTEM 54

2 DATA ACQUISITION SYSTEM
5.3 TRIGGER SYSTEMS
ANCILLARY CONTROLS

.l TEST BEAM PROGRAM
82 SUBSYSTEM INSTALL. AND TEST

TOTALS 336] 128] 28%| 464 120 B

SOC was D H YENRS AGO

WE ARE REALITING THRE FAUANS QF TIRHE
SSe¢ OESWeNS. THEy ARE Now MV Y
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_Summary and Conclusions

US CMS has used the "best available' contingency
methodology.

One should not overly rely on inéppropriate precedents in
comparing US CMS to other detector projects. In fact, given the
protracted period of SSC R&D, US CMS is a rather mature

project.

We would very much like to have "early warning" from our
funding agencies on issues which might arise at our full scale
review in June.

However, a balance between extremes is called for - which
requires taste and judgment. We want neither a preemptive and
unmotivated increase in contingency requiring a descope in
activities, nor do we want the DoE and NSF to be forced to
heavily "backstop’ the US CMS Project.

We are eager to work with DoE and NSF to adopt a more
appropriate methodology (if it exists) or to modify our existing
procedures. Our goal is to move expeditiously to the status of
approved project in FY98.



