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WBS 1. Endcap Muon Management

WBS 2. HCAL Management

WBS 3. Trigger Management

WBS 1. Endcap Muon Cathode Strip 

             Chambers

WBS 2. HCAL Barrel, plus Endcap and  

             Forward Transducers and        

             Readout

WBS 3. First Level Muon and HCAL 

            Trigger. Event Builder Switch.

WBS 4. ECAL Barrel Transducers and

             Front End Electronics

WBS 5. Tracking Forward Pixels

WBS 6. Common Projects - Endcap Yoke

             and Barrel Yoke/Vacuum Tank

WBS 7. Project Management

Management:
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· The tracking system measures trajectories in a magnetic field, thus determining position and momentum of the produced particles. There are 3 components of tracking; silicon pixels, silicon strips, and microstrip gas chambers (MSGC).

· The electromagnetic calorimeter (ECAL) measures the energy and position of the photons and electrons, which strike it. The ECAL system is made of transparent crystals of PbWO4 read out by avalanche photodiodes (APD).

· The hadron calorimeter (HCAL) measures the energy and position of all strongly interacting particles, which impinge upon it. It is built of scintillator tiles and wavelength shifter (WLS) fibers read out by hybrid photodiodes (HPD) in the barrel and endcap (HB and HE) and quartz fibers read out by photomultipliers (PMT) in the forward region (HF).

· The magnet is a 4T electromagnet with a superconducting cryogenically cooled coil enclosed in a vacuum tank whose magnetic flux is returned by barrel and endcap steel (YB and YE).

· The muon system remeasures the momentum and position of the muons, which survive the passage through all the other CMS detectors. The detectors are drift tubes in the barrel (MB) and cathode strip chambers (CSC) in the endcap (ME). Resistive plate chambers (RPC) are also used as a second, redundant, trigger system.

· The CMS detector operates at 109 interactions/sec. The function of the trigger system is to first reduce the rate to 100 kHz of interesting events ((L1) and then to 100 Hz of events to be saved for later examination (L2). The function of the data acquisition system (DAQ) is to assemble the full event from the subsystem data and record it on some permanent medium.

[image: image35.png]The basis of estimate for the US LMS Project Office is derived from the costs

f project mansgement incured in cormparable projects. The NSF costs ate

speciicaly given by Steve Reuctot of NEU

CDF: This is 2 5 M$ project with substantialfreign contibulions in adton
The PO has 4 8FTE = 2FTE PM, 0.8 FTE PE, 1 FTE FO and 1 FTE
Sec.

B abar: This is & 56 M project ith substaniial freign contibulions in adiion

The PO has 35FTE =1FTE PM, 1 FTE FE, T FTE FO
Pheris: Thisis @ 43 M$ DOE project, but the total i about 100 M§ due to




[image: image8.png]



____________________________________________________________________________

[image: image9.png]CMS Management Board

Collaboration Board

Chairperson
R. Brown
5. Bethke (Deputy)
Foance Taly UK. | [omercern| [ Usa Otter [ Rassta | [ Geeenany | Fwimedand [ CERN
5 Coutied Non CERN | [Dutbia M5
IMS Couatried
1. Badiee | | Costatdi || R Beown | [) ruominimi | | 0. Readec | | | 5. Ganguti | |v. Matveev| | 5. Batnke | |L Tasete | | Tvinke
Resourcs Techatcal .
Budget Mansger Coordinsior Planning
H Bybacaeusti D Bechachmidt S |2 Radermacher 7 Meyer
[|__M. Della Negra
) 2 Prysics
pokssperion
T Visdee, D Denegri
I T T T T |
Magaet Teacking EcAL HCAL Muons Triggec!
R Castaldi H. Hofer DA
A Heavd W Dok | |1 Faue (ep) D, Green E. Gaspacini S Citwlin
Baral Barmal DAO
D Green £ Saparini 5 Cielin
Endes Endes Tiigger
rCaumn | |clmemier| |_ WS
Detector Electzonics Software | | PhysicsTools| [ Heavy tons Experimentl | [ tnfrasteuctuce
Coatal Coortination Compating Acea and lategaation)
F. Persiollat G tall . Fenid FPass . Bedjidian . Wikbeg A Hetve
G Stefanini





[image: image36.png]‘commissioning. 1t 1s ot responsibie 1or foreign coninbulions. T here:
is no passbill of scope creep in the LIS CMS Praject.

The PO has 7 FTE =1 FTE PM, T FTE DPM, 1 FTE PE. 1 FTE FO
1 FTE software prolessional, T FTE Secretar, 1 FTE A4
Consultants are bucdgeed forin engineering, ES8H and GA/OC.




[image: image10.png]



_____________________________________________________________________________

[image: image37.wmf]US CMS Yearly Obligtion Profile

0

5

10

15

20

25

30

FY98

FY99 

FY00

FY01

FY02

FY03

FY04

TY(M$)

Proj Man

Common

FPIXEL

ECAL

TRIDAS

HCAL

EMU


[image: image38.wmf]
[image: image11.png]



_____________________________________________________________________________


[image: image12.wmf]US CMS Project

Gena Mitselmakher

EMU L2 Manager

Roger Rusack

ECAL L2 manager

Dick Loveless

Common Projects L2 manager

(US CMS Project Engineer)

Project Office

Andris Skuja

HCAL L2 Manager

Bruno Gobbi

FPIXEL L2 Manager

Wesley Smith

Paris Sphicas

Trigger/DAQ

L2 Co-managers

Dan Green

Technical Director

Ed Temple - Project Manager

Steve Reucroft - NSF Liason


[image: image39.wmf]US CMS - Total Workforce

0

50

100

150

200

250

300

350

Engineers

Technicians

Base Support

Physicists


[image: image13.png]



_____________________________________________________________________________

Endcap Muon
Hadron Calorimeter
Trigger/DAQ





Alabama
Boston
UC Davis

UC Davis
UCLA
UCLA

UCLA
Fairfield
UC San Diego

UC Riverside
Fermilab
Fermilab

Carnegie Mellon
Florida State
Iowa

Fermilab
Illinois Chicago
Iowa State

Florida
Iowa
MIT

Livermore
Iowa State
Mississippi

SUNY Stony Brook
Maryland
Nebraska

Northeastern
Minnesota
Northeastern

Ohio State
Mississippi
Ohio State

Purdue
Notre Dame
Rice

Rice
Purdue
Wisconsin

UT Dallas
Rochester


Wisconsin
Texas Tech



Virginia Tech






Electromagnetic Calorimeter
Tracking
Software

Brookhaven
UC Davis
UC Davis

Caltech
Fermilab
UCLA

Fermilab
Florida State (SCRI)
UC Riverside

Livermore
Johns Hopkins
UC San Diego

Minnesota
Livermore
Caltech

Northeastern
Los Alamos
Carnegie Mellon

Princeton
Mississippi
Fermilab


Northwestern
Florida


Purdue
Florida State (SCRI)


Rice
Johns Hopkins


Texas Tech
Livermore



Maryland



Missesota



SUNY Stony Brook



Northeastern



Princeton



Purdue



Rice



Wisconsin




[image: image14.png]



_____________________________________________________________________________

[image: image15.png]el o N I I N B R TR B
] L1-US CMS Project

1 Experimental Halls

11 D=Design AH=Assemby Hal

112 FeFabricate AH =

113 BO=Beneiicel Occup AH

114 D Cr=Colison Hell

s Lep stop

118 Fon

17 BOCH Jun
12 Magnet

121 Assemble col in AH

122 Weld outer and inner tarks

123 Final'Weld of Vactank

124 HBin Vas Tark-test ar
125 Mag power est n AH 1 hug
126 stall magnet in CH

127 C=Commission magnetin CH

13 Yoke-Endoap(YE) P—

131 Assemble YE- yoke =

132

Assemble YE* yoke





[image: image16.png]a1
142
143
15
151
152
153
154
155
158
157
158
158
1510
15
17
18
18
110

Muon
‘Assenble CSC VE-in AH
ssenble CSC VE+ in AH
IMEin CH

HeAL
assemble HB+ n AH
‘Assenbie HB- n AH
Insert HB rto Magnet in CH
Commission HB
Assenbie HE+
HE+YE+ connect
Assenble HE-

HE-VE- connect
assemble HF in AH
Install HF and shisking

ECAL - install EB

Tracker - install

Install Counting Room

BO Underground Counting House.

CMS - First Beam

2250

*5





[image: image17.png]



_____________________________________________________________________________



[image: image18.png]



_____________________________________________________________________________

· US CMS Constitution written. Project Office (PO) and Collaboration are distinct.

· US CMS Project Management Plan (PMP) is rewritten. PO has been strengthened. Technical Director and Construction Project Manager appointed.

· Project Engineers have been hired for the full Project and for the EMU and HCAL L2 subprojects.

· An integrated cost and schedule has been put in place based on MS PROJECT/EXCEL. Both M&S and Labor are treated uniformly and the WBS Dictionary and contingency treatment are included.

· Contingency, based on HEP experience, has been uniformly applied to all subsystems at the lowest WBS level. The Common Project contingency has been assessed.

· A yearly Statement of Work (SOW) has been put in place for FY98 which sets up tracking and reporting of obligations and costs at L7 of the WBS (1-10 k$) for each collaborating institution.

· A Memorandum Purchase Order (MPO) is the default option for the distribution of funds within the collaboration. Funds will be tracked in the FNAL financial plan with a small passthrough rate applied to US CMS Project funds. This method improves the PO control of contingency funds.
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Contingency = (Design Maturity) * (Judgment)

Design Maturity

DM = 1.5:   There is only  a conceptual design.

DM = 1.4:   There is a RFI or request for vendor information,

                     with engineering sketches.

DM = 1.3:   There is a TDR with an engineering design.

DM = 1.2:   There is a bid package ready to go out, or a quote.        

DM = 1.1:   The bid is awarded, or a purchase order is written,

                     or the item is from a catalogue.

DM = 1.0:   The item is invoiced/completed.

Judgment

There are other factors which should be taken into account. The schedule risk if the item is on or influences the critical path items should be taken into account. The technical risk is crucial. Is the item  new design (e.g. pixel readout) or a small modification (e.g. tile/fiber optics) or is it a standard design (e.g. the CSC gas system)? The range for judgment might typically go from 1.0 to 1.5 depending on the schedule and technical risk factors or on other considerations. This factor should be uniformly applied at L7.

Note that, other HEP experience is relevant in making an informed judgment as to the level of contingency. In quoting past experience, one should take the projects most similar to the present US CMS effort.
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EMU + HCAL + CP + TRIDAS = 83% of the TEC
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The M&S Purchases dominate the WBS Cost Estimate, followed by Contingency, EDIA, and Escalation in that Order.
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The US CMS WBS Dictionary uses the “notes field” in MS Project so that it exists as an integral part of the overall cost and schedule file. The Basis of Estimate (BOE) exists in hard copy, maintained by each L2 manager.

e.g. WBS 7., Project Office:
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The annual obligation profile is derived from the resource-loaded cost and schedule for each L2 subsystem of US CMS.
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The L2 subsystem resources, along with the L1 “generic” resource costs, both labor and M&S, form the L1 resource pool.
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The US CMS Project supports about 250 Ph.D. physicists. The project requires significant levels of engineering and technical manpower during the construction phase. During the phase where the experimental collaboration is taking data and in a phase of maintenance and operation, a constant level of base program support is assumed, based on the experience of LEP experiments.
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[ presentation by L2 manager]

· System overview

· L2 organization

· L2 milestones

· L2 status and progress, the percent complete

· WBS summary

· Schedule (MS Project) summary

· Manpower profile

· Obligation profile

· Concerns and how they are being addressed.
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· The contingency on Common Projects is difficult to assess.  A meeting between the US CMS PMG and the CMS Magnet Technical Manager and Resource Manager was held at Fermilab to review the magnet Basis of Estimate (BOE).

· The contingency for the Project did not reflect past HEP experience. A series of meeting of the FNAL  PMG reviewed each L2 subsystem in turn, examining the contingency levels uniformly across subsystems and in detail.

· The funding of the groups within US CMS was not sufficiently controlled. A Memorandum Purchase Order system was adopted as this provided more management control of the funding. A Statement of Work with each US CMS collaborating institution was written where deliverables and scope of work are specified to the lowest WBS level.

· The governance of US CMS did not distinguish between the experiment and the project management. Don Reeder heads the US CMS experiment as the Spokesperson. Dan Green and Ed Temple head the project management as the Technical Director and the Construction Project Manager respectively.
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		Fund-Cost		0.4481		5.3706556		0.8422669651		0.3394446612		6.370187714		10.877765604		9.6137480457		33.8621685901

		(F-C)/F		0.0427984718		0.1797408166		0.0307396703		0.012285366		0.2284859295		0.4745971031		0.650456566		0.2103762959
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CMSWBS

				M&S		Labor		EDIA		Cont		TEC		R&D		Escal		TPC		Cont/BASE		M&S/TEC		base

		EMU		18.69		4.46		3.84		8.17		35.16								0.3027047054		0.5315699659		26.99

		HCAL		24.16		5.21		2.93		10.27		42.57								0.3179566563		0.5675358233		32.3

		TRIDAS		9.23		0		3.8		4.44		17.47								0.3407521105		0.5283342873		13.03

		ECAL		4.99		0.82		1.97		2.34		10.12								0.3007712082		0.493083004		7.78

		TRACK		3.23		0.51		1.3		2.2		7.24								0.4365079365		0.4461325967		5.04

		PM		0		0		4.99		1.48		6.47								0.2965931864		0		4.99

		Common		21.81		0.12		1.05		0		22.98								0		0.9490861619		22.98

		TOTAL		82.11		11.12		19.88		28.9		142.01		7.48		18.79		168.28		0.3220577872		0.5781987184		113.11
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