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=1 CMS L1 Milestones
Project Start (10/3135)
Subit Trigger Technical Design Repart (TDR)
Submit DAG Teshrical Design Report (TDR)
End Assembly of HB (Barrel) n Surface Hall (SX5)
End Assenbly of HE (Endeap) in SKS
End Tril Insertion of HE n Yacuum Tark
Tril Mounting of EB Supermoctie on HB Complete
Close Yoke and Start Magnet Test in X5
End Installaion and Test of HB in XS
End Installation andl Test of HE in UXS
End nst, Testing, & Debug. of EB (barrel) in UXS
End nstal. of ME (Encicap) Stations in YE in UXS
End nstallaton andl Test of Tracker in XS
End Installaion andl Test of HF in UXS
Project Completon (930105)

= Muon System (W8S 1.1)
Mechanical Engineering Design Review
Begin Mass Production of CSC Parts (panele)
Begin Assembly of Cathode Sirp Chambers ot FAL
Pre-Pradction ASIC's Ready
Begin Miss Production of Electronics Boards.
Begin Mounting Electronics and Testin at UCLAILF
Begin CSC Assembly.PNPISH Petersburg & HEPBeiing
50% of the Chanbers staled
AllLarge Chambers Assembled and Tester
Al Chambers nstalec

= HCAL System (WBS 1.2)
HE: PP1 Albsarber Delivered to CERN
HB: Mecharical Engineering Design Review
HE: PPP2 Absorber Deliverectto CERN
HO Engineering Design Review
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Assessment of CPM and TD of US CMS

· The project has a cumulative BCWP/BCWS = 88%.  This ratio indicates that the work is getting done without major slippages in schedule. However, schedule issues are becoming important, as is discussed in the section below on milestones.
· The procurement plan for FY01 is somewhat below the expected budget authority for US CMS, indicating that contingency can be assigned and/or schedule can be advanced in FY01. In addition, the residual BA carried over from prior years will serve as contingency available in FY01

· As we near the end of FY00 the cumulative obligations of 71.49 M$ are close in value to cumulative BCWS of 70.27 M$ indicating that the PO is getting the funds out to the groups working in US CMS. All SOWs for FY00 are now in place. Grant actions for FY00 have been finalized. Drafts of the FY01 SOW are being prepared.

· The obligations consist of paid actuals plus outstanding commitments. Paid actuals are 53.94 M$ or  87 % of the BCWP of 61.92 M$ which indicates a reasonable lag in invoicing. 

· At this time the project is 47% complete. There is at present 36.71 M$ total contingency. The contingency is 54% of the estimated cost to complete, ETC = BAC – BCWP = 68.61 M$. This level of contingency appears to be sufficient to bring the present scope in successfully. In fact, it exceeds that estimated by the L2 managers for the last Lehman review. Therefore, modest scope increases will be considered as the schedule dictates.
Technical Status of US CMS

1.
CMS snapshot

CMS has defined a hierarchy of milestones for the entire construction period. A subset of these milestones has been adopted by US CMS. Current items are now included in this monthly report at L1 and L2. US CMS reports to the Fermilab PMG at level 3. CMS also reports to CERN on these milestones on a regular basis. Because CMS is modifying their planning, we expect US CMS to modify the milestones in the near future.

CMS is defining a global plan for matching scope to available resources. This plan assumes more importance as the necessity for staging becomes more apparent. CMS is planning for a “working detector” to be ready to take first beam. US CMS contingency assignment is an integral part of this plan.

2. 
End cap Muon (EMU)

Production of the CSC panels is going ahead at the rate and at the cost estimated in the WBS cost estimate. The production of CSC has begun. The rate and unit cost of the CSC now must be closely watched.

Tests of radiation resistance of the front end ASICs and circuit boards made at UC Davis are complete. The plan is to have a CMS electronics system review (ESR) in September and then initiate procurement of both the ASICs and the front end boards.

Attention has shifted to the planning for the next steps. A fully integrated and linked schedule connecting the L3 muon efforts is being prepared for the next Lehman review and has been received this month in the Project Office.

3.
Hadron Calorimeter (HCAL)

The production of the HB brass absorber at Felguera in Spain is on schedule and on budget.  The first half barrel will be pre-assembled at Felguera in the fall. 

The production of the HB scintillator tiles is now back on schedule. The effort is more than half complete.

 The Fermilab engineering team has made good progress on the HF engineering design. 

Preparation for the purchase of the hybrid photodiode (HPD) optical transducers and for the HF phototubes in FY01 has begun. The delivery of the PPP of the HPD is planned for October. Technical issues of large and unacceptable source electrode resistance caused a schedule delay. 

An ESR for the readout box (RBX) is scheduled for October right after the RRB meeting.

A potentially serious delay in the HCAL electronics front end ASICs is possible. The schedule is being re-evaluated in the light of the new CMS planning and recent progress in preliminary submissions. A review was held on  Sept. 1 with the Fermilab PMG in order to assess the schedule. 

4.

Trigger and Data acquisition (TRIDAS)

 The calorimeter trigger is basically on schedule.

The additional deployment of engineering effort has resulted in essentially full recovery of the muon trigger schedule. The on chamber electronics has been part of a full muon electronics integration test. However, there are issues with radiation induced upsets in the trigger memories which need careful engineering attention.

Writing of the Trigger technical Design Report (TDR) in draft form is complete. Technical changes in the L1 trigger are being studied in conjunction with the High Level Trigger (HLT) studies. 

The DAQ effort continues essentially on budget and on schedule. Tests continue with PCs on the Fermilab test stand. Work on the DAQ TDR which is scheduled for 2001 has begun.

5.

Electromagnetic Calorimeter (ECAL)

Basically, the CMS critical path item for the ECAL subsystem is the schedule for the delivery of the PbWO4 crystals with subsequent mounting into modules and test beam calibration. CMS have allocated additional funds to Russia in order to insure that the barrel, EB, is ready on schedule.

 If the revised US CMS schedule is maintained, no overall impact on the ECAL schedule is expected. However, the multiple failures at Honeywell for the bit serializer ASIC are very troubling. The APD appear to be under control, as is the FPPA ASIC and the ADC. 

Honeywell report that the root cause of the failures has been found. Still, a successful chip is not in hand.  The ECAL schedule will be presented in detail at the October LHCC meeting.

6.

Forward Pixels (FPIX)

The performance of the detectors appears to be satisfactory. A follow-up test in a 3T magnet at a CERN test beam was carried out successfully in July. This test is important as the forward pixels use the Lorentz force to spread the deposited charge as required to achieve the specified spatial resolution.

 Work on the HDI is being accelerated as recommended at the April Lehman review. A new design is in prototype phase, VHDI ( HDI from sensor “blades” to readout port card. The schedule has been re-evaluated this month and the tasks updated.

7.

Common Projects (CP)

Essentially the full 23 M$ (AYM$) US CMS contribution to Common Projects is under contract at or under budget and with an advanced schedule. A small amount is being held by US CMS for the purpose of possible contingency use. 

8.

Project Office (PO)

The Project Office is working on the SOW for FY01.  In addition, the schedule of EMU chambers and HCAL electronics is under intensive review by the PO. Near term reviews requiring preparation are the base support meeting, Sept. 11, the SiTrk PMG review, Sept. 14-15,  and the 6 month Lehman Review, Oct. 11.

9.

Silicon Strip Tracker (SiT)

The baseline scope of US CMS was changed at no cost to the Project. This L2 subsystem is managed by Joe Incandela of Fermilab, with Regina Demina of Kansas as the Deputy L2 subsystem manager.  This subsystem is fully integrated into US CMS and reports, as do all L2 systems.

The next step is a review of the increase in scope by a committee of the Fermilab PMG, planned for September 14-15. In preparation for this review, the P.O. will incorporate the resource loaded schedule into the US CMS organization as a complete L2 subsystem.

10.

Change Log
The monthly change log is shown in the accompanying figure. There are several major changes. A short narrative is provided in the appendices. In the muon system the major effect was an increase of the EDIA at UW which is 369 k$ of the 498 k$ total.  For HCAL the changes of 269 k$ are reflecting the need for more HPD spares and unit price increase (198 k$) and the re-evaluation of the ASIC schedule for the QIE. The FPIX project has increased by 350 k$. The re-evaluation of the R&D effort has lead to HDI increases (Rutgers), FEC$.  procurement (FNAL), FED (Rutgers), LV (JHU), cabling and patch panels (Purdue) and monitoring (Miss).

CMS is creating a complete contingency plan. We expect that US CMS will have a fairly complete plan is in place early in CY 00. In particular, a sufficient level of contingency (e.g. ~ 50% of the Estimate To Complete) will always be maintained so as to assure the successful completion of the US CMS baseline deliverables as specified in the CERN/US MOU for CMS. At present, such an analysis shows that US CMS could increase the scope to include the SiTrkr in its entirety.

11. 

Milestones

There were no L1 or L2 milestones changes during this reporting period.  Complete list of milestones are in the milestone chart (page 11).

12.

US CMS Issues

· The financial conditions in Russia remain a source of concern. The reduced funding will place demands on US CMS contingency funds, as an example in the case of HF.

· The CMS contingency plan continues to be refined. A proposed set of scope increases was presented at the Lehman review.  These scope changes were selected to be prudent, maintaining a level of contingency on the ETC such that delivery of the MOU deliverables is almost assured. The Lehman review accepted these scope changes as plausible. At the start of FY01, US CMS will begin to make change requests for some of the scope increases presented then.
. 
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Cost of Work Scheduled, Performed, Obligated and Invoiced (AY$)
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1999  -   2000

AY$

BCWS-Budget

$58,541,986

$59,370,496

$59,852,982 

$64,675,295 

$63,697,995 

$64,772,359 

$65,728,483 

$66,823,009 

$68,197,264 

$69,395,425 

$70,272,512 

$73,863,522 

BCWP-Performed

$49,574,686

$50,149,586

$51,121,107 

$51,745,732 

$54,418,515 

$55,711,840 

$58,377,389 

$59,255,884 

$59,954,164 

$61,382,933 

$61,917,067 

Paid Actuals

$35,897,878

$43,842,457 

$45,302,849

$41,966,372 

$42,533,359 

$44,309,753 

$43,789,993 

$47,199,640 

$48,334,349 

$52,202,148 

$53,943,337 

Obligations

$53,639,188

$54,913,856

$56,127,717 

$56,812,652 

$57,204,439 

$57,922,052 

$57,087,754 

$62,266,634 

$65,360,175 

$70,113,034 

$71,488,701 

Est. Actuals

$50,920,000 

$52,120,000

$53,900,000 

$53,870,000 

$55,067,166 

$56,017,930 

$55,600,528 

$60,560,428 

$63,302,239 

$68,045,018 

$69,402,546 

Oct-99

Nov-99

Dec-99

Jan-00

Feb-00

Mar-00

Apr-00

May-00

Jun-00

Jul-00

Aug-00

Sep-00


EST ACT = Paid Actuals + (Obligations – Paid Actuals)*(BCWP/BCWS)

L2 Cost Performance Report
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        Change in Estimated Costs for this Month – AY$

US CMS Monthly Change Activity
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WBS 

BCWS

BCWP

Obligations

SV

CV

1 - EMU

$702,857

$262,044

$595,022

($440,812)

($332,978)

2 - HCAL

$121,042

$259,670

$239,518

$138,628

$20,152

3 - TRIDAS

$115,347

$80,821

$230,182

($34,526)

($149,361)

4 - ECAL

($31,805)

$72,451

$155,890

$104,256

($83,439)

5 - FPIX

($125,129)

($226,052)

$3,297

($100,923)

($229,349)

6 - CP

$24,104

$0

$111,655

($24,104)

($111,655)

7 - PO

$70,672

$85,201

$40,103

$14,529

$45,098

8 - SiTrk

$0

$0

$0

$0

$0

0 - US CMS

$877,087

$534,134

$1,375,667

($342,953)

($841,533)

AY $                  Cost Performance Report for Cumulative - Month Ending AUG 2000                 AY $

WBS 

BCWS

BCWP

Obligations

SV

OV

BAC 

EAC

VAC

1 - EMU

$16,629,879

$14,209,901

$16,249,282

($2,419,977)

($2,039,381)

$34,958,135

$34,958,135

$0

2 - HCAL

$21,638,420

$18,793,971

$22,503,633

($2,844,449)

($3,709,663)

$37,634,965

$37,634,965

$0

3 - TRIDAS

$3,675,333

$3,414,996

$3,743,068

($260,337)

($328,072)

$12,986,623

$12,986,623

$0

4 - ECAL

$4,873,749

$4,633,131

$5,807,387

($240,618)

($1,174,256)

$9,453,369

$9,453,369

$0

5 - FPIX

$1,714,118

$1,341,948

$1,246,690

($372,170)

$95,258

$6,377,892

$6,377,892

$0

6 - CP

$19,270,547

$17,058,435

$19,627,308

($2,212,112)

($2,568,873)

$23,000,000

$23,000,000

$0

7 - PO

$2,470,466

$2,464,685

$2,311,333

($5,781)

$153,352

$6,125,407

$6,125,407

$0

8 0 SiTrk

$0

$0

$0

$0

$0

$0

$0

$0

0 - US CMS

$70,272,512

$61,917,067

$71,488,701

($8,355,445)

($9,571,634)

$130,536,391

$130,536,391

$0

 

 

Contingency

$36,713,609

Total US CMS Project

$167,250,000

Cumulative % Complete

88%

Cumulative %  Spent

115%

Cum. Cost Var. %

-15%

Cum. Schedule Var. %

-12%

ETC = BAC-BCWP

$68,619,324

Program Completed %

47%

Contingency %

54%


CR/CO Monthly Log in AY$ - All Changes
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WBS

DESC.

% of change

JULY  00. AY  K$

CHANGE $

AUG 00. AY  

K$

1.1  

E-Muon

1.44%

$34,460,279

$497,856

$34,958,135

1.2  

Hadron Cal.

0.72%

$37,365,325

$269,640

$37,634,965

1.3  

TRIDAS

0.00%

$12,986,623

$0

$12,986,623

1.4  

Elect. Cal.

0.22%

$9,432,464

$20,905

$9,453,369

1.5  

Frd. Pixels

5.81%

$6,027,845

$350,047

$6,377,892

1.6  

Com. Proj.

0.00%

$23,000,000

$0

$23,000,000

1.7  

Proj. Office

0.00%

$6,125,407

$0

$6,125,407

1.8  

SiTrk

0.00%

$0

$0

$0

1.0  

CMS BAC

0.88%

$129,397,943

$1,138,449

$130,536,391

Contingency

$37,852,057

($1,138,449)

$36,713,609

TOTAL COST

$167,250,000

$167,250,000


L1 & L2 US CMS Milestones

[image: image7.wmf]WBS

TITLE.

CHANGE

Brief Description

1.1

E-Muon

$497,856

various WBS

UW EDIA installation.  Electronics kiting center for all

FAST sites (4) FNAL.  Schedule revised and linked.

1.2

Hadron Cal.

$269,640

various WBS

HPD Cost increase and spares.  HF re-estimated.

QIE schedule revised to current situation.

1.3

TRIDAS

$0

1.4

Elect. Cal.

$20,905

various WBS

Admin. Changes

1.5

Frd. Pixels

$350,047

various WBS

HDI task at Rutgers reworked.  FED design and procurement 

1.6

Com. Prj.

$0

added.  FED, Cabling, patch panels and monitoring added.

1.7

Proj. Office

$0

1.8

SiTrk

$0

1

CMS BAC

$1,138,449

Notes: 

1.  All Change Requests are located on the U.S. Website at: http://uscms.fnal.gov/

2.  Backup information is available:  See U.S. CMS Baseline Change Files.

3.  Changes cost, schedule and technical are approved in accordance in the PMP.

4.  Significant change in scope will be approved through formal change requests submittal to DOE.
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HCAL | ML2 HO-DD1 'HO Engineering Design Review -ddays  Jun08'33  Jun02'93 *
HCAL | ML2 | HE-O01 HE Mechanical Engineering Design Review 7adays  Sep30'93  Jun12'99 *e
HCAL | ML2  HF-D06 HF Engineering Design Review Complete Odays ~ Oct31'00  Oct31'00 »
HCAL | ML2 HB-010 HB-1 Absorber Delivered to CERN Odays ~ Nov30'00 Nov30'00 1]
HCAL | ML2  HF-028 HF: Define Fioer Dismeter Odays ~ Jan31'01  Jan31'01 .
HCAL | ML2 HB-039 Complete Front-end Electronics Production 337 days  Jun30'01  Oct31'02, * L d
HCAL | ML2 HB-014 HB+1 Absorber Delivered to CERN Odays ~Dec31'D1  Dec31'01 .
HCAL | ML2 HO-D03 HO Optics Installation on YB Completed Odays ~ Jun30'03  Jun30'03 .
HCAL | ML2 HB-021 HB: End Installation in Solenoid in UXS 75days  Dec01'03  Mar 3104 .
HCAL | ML2  HO-DO7 HO End Installation and Tests in UXS Ddays ~ Apr30'05  Apr30'05 .
e Systom (15 49 o
TRIG ML2 | D-001 Complete Intial Mucn, Calorimeter, & Giobal Trigger Desic 1708days  Nov30'98  Sep 30'05) . *
DAQ ML2 | D-005 Readout Unit Protatype 2 (Design of) Ddays  May18'99  May 18'93 .
DAQ M2 D-006 Evert Buider Prototype 1 Complete -19days  May31'93  May04'99 -
TRIG ML2 | D-002 Complete Phase 1 Frototype Design -20days  MNov30'93  Nov02'93) -
DAQ ML2 | D-007 Readout Unit Protatype 2 Complete -20days  MNov30'93  Nov02'93) L d
DAQ M2 D-008 Fiter Unit Prototype 1 Complete. -20days  MNov30'93  Nov02'93) -
DAQ M2 D-009 Wertical DAQ Chain Prototype Complete. -20days  MNov30'93  Nov02'93) L d
DAQ M2 | D-010 High Level Trigger Prototype 1 Complete -20days  MNov30'93  Nov02'93) -
DAQ M2 | D-011 Full DAQ Prototype Tests Complete 44days  May 0100 Jun30'00 ”»
DAQ M2 D-013 Technologies Choice Preparation: scal 1:N DAG 21days  Nov01'00 Nov30'00 »
AL ymtom W05 1. T T
ECAL | ML2 | E-001 Choice of Avalanche Photodiodes -21days  Jun30°'98  Jun01'38 -
ECAL | ML2  EDD4 500 Electronics Channels Test 192days ~ Dec31'93  Oct01'00, * 9
ECAL | ML2  ED06 Module 0 (400 channels) Prototype Complete: 250days  Dec31'93  Jan01'01 . *
ECAL | ML2  ED08 ‘Supermodule 1 Completed 251 days  Jun30'00  Jun30'01 * *
ECAL | M2 | E0N Supermociule 1 Cailbration and Testing Compiete. 140days  Aug31 01 Mar 3102 L R4
ECAL | ML2 ED13 Half-Barrel (18 Supermadules) Calibrated Ddays ~ Sep30'02  Sep30'02 .
ECAL | M2 EDI7 Full-Barrel (36 Supermodules) Completed Odays ~ Jun30'04  Jun30'04. ®
PP M2 T Remaining Milestones up to 2005 HEdays  Jul01'99  Sep30'00 . *
FRIX M2 | T-001 Final Full Size Sensor - Submission Odays ~ Jan31'01  Jan31'01 .
FRIX M2 | T-002 Final Full Size Readout Chip - Submission Odays ~ Feb28'01  Feb28'01 .
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