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Attached is the monthly report summarizing the July 2004 activities and progress for the Fermilab RunIIb D-Zero Detector Project.  
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Run IIb D-Zero Detector Project
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Progress Report No. 20

July 2004

I. Project Description

The Tevatron Collider at Fermilab offers a unique capability to elucidate many of the major issues currently facing particle physics. Its high center-of-mass energy and recently upgraded luminosity offer us the capability of shedding light on the Higgs mechanism - which has the potential of offering insight into the origin of mass - and pushing the boundaries of searches for supersymmetry and other new phenomena beyond the Standard Model.  It also makes accessible improved precision measurements of the W boson and top quark properties that, by further constraining the Standard Model, provide increasingly stringent tests of its precepts.  The Tevatron offers the most cogent experimental probes of Standard Model physics, and beyond, during the coming 5+ years.

The Run IIb D-Zero Detector Project has been designed to allow the D-Zero Experiment to continue operating in the high intensity Tevatron environment for the remainder of the coming decade. The integrated exposure of the D-Zero Detector to colliding beam will result in radiation damage to the silicon detector that will compromise its efficiency. Adequate b-tagging is an essential ingredient of the Run II physics program. In order to maintain adequate b-tagging, D-Zero is adding an inner layer detector of radiation-hard silicon to enhance tracking efficiency as the Run IIa detector ages. In addition, the trigger system must be upgraded in order to provide sufficient rejection and to limit the dead time at the higher instantaneous rates that will be delivered by the Tevatron as the run progresses. The Run IIb D-Zero Detector Project provides for the additional D-Zero Layer 0 silicon detector and the upgrade of the D-Zero trigger, DAQ, and online systems in order to enable the continued efficient running of the experiment, and the acquisition of forefront physics data, for the foreseeable lifetime of the Tevatron collider program.

II. Overview of Project Status 

Silicon sensor testing and preparation for the impending silicon sensor order continued at Stony Brook during July. A new procedure was developed and adopted for scanning the intermediate strip capacitance. The LV/HV part of the twisted pair cable was ordered. Specifications for the digital jumper cable were defined, design completed and sent to Compunetics for quoting. The Layer 0 hybrids continue to be a pacing item in Layer 0 module production and are currently scheduled to be delivered mid-August. The new adaptor cards were successfully tested. A prototype L0 support structure is expected to be shipped from the University of Washington on August 9. Because of the problems in fabricating the inner cylinder mandrel, this prototype will not be mechanically accurate, but should serve as a good electrical structure for prototype electrical testing. Work on the next support structure will begin in mid-August. Preparation for measuring the L0 installation clearances during the upcoming Tevatron shutdown is underway, and a mock setup is being assembled in Lab 3 to verify the technique for making the measurement. 

For the trigger upgrade, the layout work for the ADF v2 board continued at MSU. Progress is also being made on firmware and control software for the board. Benchtesting of the final SCLD board was completed and it will be sent to MSU in August for use with the ADF v2 board testing. UIC and Fermilab continue to collaborate on a design for the interface between the BLS and ADF inputs. Test of a system mockup should begin during August. The preproduction Cal-Track Match MTCxx testing continued and the production MTCM (crate manager) assembly was completed. The PCB for the L1 CTT combined motherboard/daughter cards was manufactured and all parts procured exept for the 48V converters. Two of the PCBs were stuffed.  The stand alone tester (DSAT) boards were received in July, but had to be sent back due to an oversight by the assembler. The new backplanes are expected to be delivered in mid-August, and the crate controllers are being stuffed. The LVDS splitters were partially stuffed and should be ready for partial testing in early August. The remaining LVDS cables are on order. The L2 Beta Single Board Computer is still not working with the 9U motherboard. We are still working with the manufacturer to understand why it doesn’t work, and an alternative product is being considered in case this board fails to work. Work to understand the number of Track Fitter Cards for the Silicon Track Trigger is underway and a Production Readiness Review for the STT will likely be scheduled early September. Work is ongoing in the trigger simulation group to define a draft Run2b trigger list using Run2a data to estimate the rates. The L1 Calorimeter Algorithm is being optimized on this data. 

The AFE II board layout is complete and should be sent out for fabrication in mid-August. We hope to have the first boards in hand during early September. Submission of the TripT chip is still scheduled for August 23. 

The online systems are progressing well. Most of the new server system backbones will be installed during the 2004 shutdown with the bulk of the CPU and disk purchases in 2005. Some change requests will be generated due to holding purchases until later for a more optimal cost/performance ratio, as well as shifting needs from processing power to networking speeds. 

III. Project Milestone Summary (as of 31 July 2004)
The DOE baseline milestones are shown in Figure 1 as solid diamonds.  These fixed milestones are defined in the modified DOE Project Execution Plan approved in December 2003.  Shown as open diamonds on the same line, are the project’s projected dates for achieving the milestones.  Actual dates of achieving milestones are shown as solid stars.  The silicon, trigger and online milestones are shown separately with milestones sorted by current forecast date.  

Table 1 shows the difference in the current forecast and last month’s forecast for achieving the DOE milestones. This table lists all the approved Level 0-1-2 DOE milestone dates along with the project’s current (and previous month’s) forecast for achieving them. The list is sorted by DOE Milestone date. Milestones with forecast dates that have changed significantly in the last month are discussed in Section VIII of this report. 
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1.2 Trigger
114 L1 Calorimeter Trigger TAB/GAB Prototyping Complete 5/26/04 5/3/04 36w * /26
77  Start Production TAB Fabrication 9/14/04 2/25/05 -216w <> ’
416 L2 Beta Trigger Production And Testing Complete 3/24/05 1/5/06 -38.6 w O ’
500 L2 Silicon Track Trigger Production and Testing Complete 4/1/05 10M17/05 276w O ’
501 L2 Trigger Upgrade Production and Testing Complete 4/1/05 1/5/06 374w Q ’
190 L1 Trigger Cal-Trk Match Production and Testing Completed 5M6/05 1/3/06 -30.6 w Q ’
261 L1 Central Track Trigger Production And Testing Complete 5/23/05 1/10/06 -30.8 w 0 ‘
134 L1 Calorimeter Trigger Production And Testing Complete 7/1/05 1/5/06 246w O ’
374 L1 Trigger Upgrade Production and Testing Complete 7/1/05 4/10/06 -37.6w O ’
1.3 Online
154  Online System Production and Testing Complete 6/M17/05 10/7/05 -15.6 w Q ’
1.6 Layer 0 Silicon Detector
112 Freeze Mechanical Parameters 12M15/03 1/6/04 16w * 1215
9 Release Sensors for Production 2/26/04 5/26/04 -126w * 2/26
45 Release Analog Cables for Production 3/19/04 6/4/04 -106w * 3/1
24 Release Hybrids for Production 3/25/04 6/4/04 98w * 3/2
48  All Analog Cables Delivered and Tested 8/10/04 3M11/05 -282w ’
15 All Sensors Delivered and Tested 10/26/04 5/23/05 -276w O ’
39  All LO Hybrids Delivered, Stuffed, and Tested 12M13/04 8/25/05 -34.4w <> ‘
94  All Adapter Cards Delivered and Tested 2/23/05 10M17/05 -32.8w 0 ’
163  Silicon LO Module Production Complete 3/9/05 11/29/05 -36.6 w O ’
191  Layer 0 Silicon Detector Ready to Move to DAB 7121/05 5/25/06 -42 w <> ’
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Figure 1:  Run IIb D-Zero Detector Project DOE Level 2/Director’s Milestones.  Closed (open) diamonds represent baseline (current forecast) dates.  Closed stars represent completed milestones.

	L2/Director's Milestones vs Current Forecast

	(Sorted by L2/Director's Baseline Date)

	Milestone Description
	L2/Director's Baseline   (7/04)
	Last Month's Forecast (6/04)
	This Month's Forecast (7/04)
	L2/Director's Variance   (work days)
	Monthly Variance   (work days)
	Notes

	WBS 1.2 Trigger
	 
	 
	 
	 
	 
	 

	L1 Calorimeter Trigger TAB/GAB Prototyping Complete
	05/03/04
	05/26/04
	05/26/04
	18 
	0 
	Complete

	L1 Trigger Cal-Trk Match Production and Testing Completed
	01/03/06
	05/16/05
	05/16/05
	(153)
	0 
	 

	Start Production TAB Fabrication
	02/25/05
	09/14/04
	09/14/04
	(108)
	0 
	 

	L2 Silicon Track Trigger Production and Testing Complete
	10/17/05
	4/1/2005
	4/1/2005
	(138)
	0 
	 

	L1 Calorimeter Trigger Production And Testing Complete
	01/05/06
	05/26/05
	07/01/05
	(123)
	25 
	 

	L2 Beta Trigger Production And Testing Complete
	01/05/06
	01/24/05
	03/24/05
	(193)
	43 
	 

	L2 Trigger Upgrade Production and Testing Complete
	01/05/06
	4/1/2005
	4/1/2005
	(187)
	0 
	 

	L1 Central Track Trigger Production And Testing Complete
	01/10/06
	5/24/2005
	5/23/2005
	(154)
	(1)
	 

	L1 Trigger Upgrade Production and Testing Complete
	04/10/06
	6/13/2005
	07/01/05
	(188)
	14 
	 

	WBS 1.3 Online/DAQ
	 
	 
	 
	 
	 
	 

	Online System Production and Testing Complete
	10/07/05
	06/17/05
	06/17/05
	(78)
	0 
	 

	WBS 1.6 Layer 0 Silicon Detector
	 
	 
	 
	 
	 
	 

	Freeze Mechanical Parameters
	01/06/04
	12/15/03
	12/15/03
	(9)
	0 
	Complete

	Release Sensors for Production
	05/26/04
	02/26/04
	02/26/04
	(63)
	0 
	Complete

	Release Hybrids for Production
	06/04/04
	03/25/04
	03/25/04
	(50)
	0 
	Complete

	Release Analog Cables for Production
	06/04/04
	03/19/04
	03/19/04
	(54)
	0 
	Complete

	All Analog Cables Delivered and Tested
	03/11/05
	09/22/04
	08/10/04
	(141)
	(29)
	 

	All Sensors Delivered and Tested
	05/23/05
	10/26/04
	10/26/04
	(138)
	0 
	 

	All L0 Hybrids Delivered, Stuffed, and Tested
	08/25/05
	2/24/2005
	12/13/2004
	(172)
	(44)
	 

	All Adapter Cards Delivered and Tested
	10/17/05
	02/23/05
	02/23/05
	(165)
	0 
	 

	Silicon L0 Module Production Complete
	11/29/05
	4/29/2005
	3/9/2005
	(183)
	(37)
	 

	Layer 0 Silicon Detector Ready to Move to DAB
	05/25/06
	8/26/2005
	7/21/2005
	(210)
	(28)
	 

	
	
	
	
	
	status date:
	7/31/2004


Table 1:  Run IIb D-Zero Detector Project DOE Level 2/Director’s Milestones vs. Current Month and Previous Month’s forecast.  Entries are sorted by DOE L2/Director’s Milestone date.  Monthly variances are also provided.

IV. Management Highlights – V. O’Dell

A Director’s Review was held July 15 and 16. This review covered the current status of the project plus installation plans for both the 2004 and 2005 shutdowns (pre-installation jobs and final installation plans). The review presentations and final report can be found on the web site:  

http://d0server1.fnal.gov/projects/run2b/Meetings/DirectorsReviews/July_2004/review_web.htm

Overall, the reviewers were impressed with the project’s progress and planning. Detailed responses to the review committee’s advice and concerns are being worked out.

Work also continues on finishing up University MOU’s. The Columbia MOU/SOW’s for the duration of the project are in an advanced state as is the University of Virginia MOU/SOW.  The University of Arizona and Boston University MOU’s/SOW’s are being updated after their change requests were approved.

V. Procurement Highlights – V. O’Dell

The remaining large procurements for the project are mainly going through Universities.  The MOU for Michigan State University is in place to cover large L1 Cal procurements – the ADF production procurement will be late fall. Other large procurements will be forthcoming from Boston University and the University of Arizona, whose MOU’s are being updated.

VI. Silicon L0 (WBS 1.6) Schedule and Budget Information – A. Bean, R. Lipton

1. Sensors (WBS 1.6.1) – M. Demarteau, R. McCarthy

Preparation has continued at Stony Brook in July for the arrival of the sensors from Hamamatsu. A procedure was developed for scanning the intermediate strip capacitance.  We found that in order to achieve stable results, the gap between the intermediate strip and adjacent readout strip has to be biased.  Results of a scan of L2_208 were presented to the silicon group and our plans for the intermediate strip scan received no serious objections. 
2. Readout (WBS 1.6.2) – A. Nomerotski, R. Sidwell

The specifications  for the LV/HV part of the twisted pair cable have been finalized and the cable has been ordered from New England Wire. The specifications for the thinner digital jumper cable have been defined. The cable design had to be modified to readjust the single ended and differential line impedances. The design has been completed at KU and send to Compunetics for quoting.

The L0 hybrid delivery has been delayed to 8/11/2004. 

The testing of the new adapter card proceeded well. 5M readout cycles through the full chain have been performed without errors. 

The numbering scheme for L0 components has been developed in coordination with L0 software personnel.
3. Mechanical Design and Assembly (WBS 1.6.3) – W. Cooper

A prototype L0 support structure is expected to be shipped from the University of Washington on August 9.  As the result of difficulties in fabrication of the mandrel for the inner cylinder, this structure will not be mechanically accurate, but will be suitable for electrical testing.  The first of the four carbon fiber outer shells jammed about two inches short of its nominal location as it was being slid over the inner carbon fiber cylinder.  The assembly was pre-cooled during installation of the remaining three outer shells, which were then slid into place without incident.  The net result was a two inch longitudinal displacement of all outer cylinders with respect to the inner cylinder.  At one end, the inner cylinder was trimmed to correctly match the location of the outer cylinders.  At the other end, a short piece of inner cylinder was glued into place to produce a structure of the correct overall length.  We will evaluate the completed assembly as soon as it arrives at Fermilab.  Work on the next support structure assembly is expected to begin August 17.

All parts to assemble prototype sensor – analogue cable – hybrid modules should be available during August.  Fabrication of silicon assembly fixtures continued at the University of Michigan.

A measurement to verify L0 installation clearances using conventional survey equipment is planned during the coming accelerator shutdown.  In order to minimize hazards to the existing D0 apparatus, the measurements would be performed with the existing beryllium beam pipe in place, but decoupled from other accelerator beam pipes.  In coordination with the PPD alignment group, a mock setup is being prepared in Lab 3 to verify that techniques should provide sufficiently accurate results, given the constraints on lines of sight imposed by the beryllium beam pipe, the existing silicon tracker, and its support structures.  Structures to support and position alignment instruments from the D0 solenoid and calorimeter are under design.

4. Detector Modules and Integration (WBS 1.6.4, 1.6.5) – L. Bagby

Low Voltage Power Supply cables have been ordered to complement the two sets prepared for installation during the shutdown. The Glycol and VESDA interlock chassis and mini fuse panel are under construction and expected to be ready by early September. 

The interface between the temperature monitoring system and the experiment’s monitoring system is under investigation. The issue is converting the flex circuits into the 22AWG wire required by the monitoring system. Robustness of the conversion mechanism and ease of installation are being considered.

A mock-up of the bore / junction card area will be used to verify the DJC lengths. 

Horseshoe adapter card positions that will be used to accommodate Layer Zero have been identified. Inner H-disk low mass cable moves have been determined for use during the shutdown.

VII. Trigger (WBS 1.2) Schedule and Budget Information – B. P. Padley, D. Wood

The trigger upgrades, along with the rest of the DZero upgrades, were reviewed by the Laboratory at a Director's Review on July 15-16.  The review was chaired by Ed Temple, and the trigger was reviewed by Stephen Pordes.  Much of the presentations of discussions were focused on the installation phase, including work in the upcoming

August 04 Accelerator shutdown.  The review was very positive about the trigger upgrades, and several useful suggestions were made.

We also note that two refereed articles on the D0 trigger upgrade appeared in print:

The Run IIb Trigger Upgrade for the DØ Experiment M. Abolins, et al; IEEE Transactions on Nuclear Science, Volume: 51, Issue: 3 , June 2004 Pages:340 - 344 

Algorithms and Architecture for the L1 Calorimeter Trigger at D0 Run IIb J. Bystricky, et al.; IEEE Transactions on Nuclear Science, Volume: 51, Issue: 3 , June 2004 Pages:351 – 355.

1. Level 1 Calorimeter Upgrade (WBS 1.2.1) – M. Abolins, H. Evans

Layout related work on the ADF v.2 at MSU continued in July.  Special care is being taken to ensure that the finished layout will conform to all fabrication requirements.  This has caused a minor delay in the completion of the layout.  However, more engineering effort has been shifted to this part of the project and it is anticipated that the extra care being taken now will pay off in a smoother fabrication stage. 

Bench-testing of final SCLD board was completed in July.  No problems with the board were found and it will be sent to MSU in August for use with the ADF v2.

A second TAB/GAB backplane was fabricated at Nevis during July.  This backplane will be installed in a crate in the coming weeks and will replace the first backplane, which has a short in one slot, in the Nevis test system.  This first backplane will then be repaired without delaying tests of the TAB and GAB.

Work has also continued at Nevis on the TAB and GAB firmware.  Modifications to the existing code have been made to make it easier to simulate.  Next in line will be to implement a few example trigger terms in the GAB.

Generally smooth data taking at Fermilab coupled with the schedules of the required experts prevented us from finding sufficient down-time to perform TAB L2/L3 output tests in July.  These tests, as well as long-term data integrity tests between the ADF and TAB, will be accomplished as soon as convenient and are not affected by the Tevatron shutdown scheduled to start on August 23.

Work by the UIC group and by Fermilab engineers and technicians has continued on the design of the interface between the BLS cables and the ADF inputs.  A preliminary cost estimate has now been made for this system and samples of some of the components have been acquired.  Tests of a system mock-up should begin during the month of August.

2. Level 1 Calorimeter/Track Matching (WBS 1.2.2) – K. Johns

Testing of the preproduction MTCxx trigger card continued.  All of the serial link transmitters and receivers on the UFB flavor board were successfully tested.  Assembly of the MTCM crate manager was completed.  Work on the rack infrastructure in MCH1 continued.

3. Level 1 Track Trigger (WBS 1.2.3) – M. Narain

DFEM/DFEA:

The Printed Circuit Board for the combined DFEM and DFEA was manufactured.  We have 5 of them.  All parts, except for the 48V converters for the PCB assembly, were procured.  Two of the PCBs were stuffed and we’ll receive them on August 4th.  The 48V converters have a long lead time, and are not expected to arrive until the end of September or beginning of October.  This is a concern.  At the moment we have an in house solution to power up the DFEA boards, but this will be an issue for testing at FNAL and production.  Jamieson has one spare which he will send us.  We are looking into getting these from other vendors than the one specified by Jamieson when the 48V tests were done and the decision to go ahead with this solution was taken.  Progress was made in developing the DFEM firmware.

DSAT:

PCBs were stuffed and delivered to BU. The boards passed initial tests (configuring FPGA, blinking an LED derived from the 53MHz clock).  However, due to an oversight by the assembler, some critical parts were left off, so we had to send them back.  Now we have the boards in their final form.  We are in the process of putting together some initial firmware to provide backplane clock and register access for the DFEA/DFEM to use for initial checkout of the DFEA.

Backplane:

PCBs were finished by the last week of July. Bustronics needs to press in the connectors and test them.  Estimated delivery is by mid August.  Crate mechanicals are on order.  Some parts have come in already and the remainder should also be here in a couple of weeks.

Crate Controller:

Two boards sent out to be stuffed.  Firmware development is ongoing – still in the functional simulator software.

DCL/Optical Link:

The download code works at a primitive level (i.e. Ethernet card to Ethernet card).  It breaks up the data files into Ethernet-sized packets, wraps them in a container, and sends them.  A user-wrapper is being written in which one can send "reads and writes" to user-specified addresses.

LVDS Splitters:

The LVDS splitter boards is stuffed with the 20 chips that they have in house (out of 50 for a normal board).  The final connectors are supposed to go on in first week of August.  The splitter boards will then be tested using existing DFE boards.  The remaining chips are supposed to arrive towards the end of August.  There are a few LVDS cables (10 m long) available for the shutdown (i.e. routing to the west platform).  The remainder are on order and should be in-house late August/early September.

Power supplies are already on order. D0 techs are working on the power supply chassis and interconnects.

4. Level 2 Beta (WBS 1.2.4) – R. Hirosky
For task 1.2.4.3.1.1 "Verify software compatibility / hardware interface patches," Completed power interface cable for mezzanine board on new SBC from Concurrent Tech.  SBC is still not working with the 9U motherboard.  The manufacturer assures us that only power is needed on the mezzanine card, but they have not given us specifications.  We have mapped out all signals on cPCI connectors under the following conditions: 

  - empty cPCI crate

  - new SBC in cPCI crate

  - empty Mother card

  - new SBC in Mother card

  - old SBC in Mother card

These are under study now to understand any additional requirements of the new SBC.  Software/interface tests will commence after the SBC is running in the 9U Mother card.  We are considering an alternate product, if this SBC fails to work.  It is possible to buy a higher performance card from Advantech (our present manufacturer).  The main drawback is that this is a single CPU card and would require some system work to allow monitoring access while the L2 program is running.

We are continuing work at UVa on algorithm development (coarse vertexing at L2).  Agreed on design to increase L2 functionality to allow trigger branching.

5. Silicon Track Trigger (WBS 1.2.5) – U. Heintz
Fibers and Splitters are back and we will start testing them soon. The tests should be complete around the end of August. Design and prototyping of the hotlink repeaters is continuing and should be done early fall. All parts have been ordered for all the boards, and most have been received.
6. Trigger Simulation (WBS 1.2.6) – E. Barberis, M. Hildreth

Optimization of the L1Cal algorithms has nearly converged for the electron triggers.  Comparison with the current L2 electron algorithms on non-isolated electron triggers, suggests that the best performance is achieved with the Atlas algorithm, and a 3x3 isolation window.  Ideas on how to implement this algorithm in hardware are available.  The final decision will be taken looking at the effect of all algorithms on a complete trigger list.  To this purpose, and in order to build a draft Run2b trigger list, we are working on implementing the sliding window algorithms in the trigger rate tool, recently developed for Run2a.  The trigger rate tool uses real data to estimate rates for groups of triggers with complete accounting for overlaps.  We have used the trigger rate tool, so far, to estimate L1Cal rates by porting all the available (Run2a) L2Cal algorithms to L1Cal.  The results are very promising.

Sliding window algorithms are available standalone (written to verify the hardware) and we currently have two people implementing them in the trigger rate tool with the intent of completing optimization studies and designing the first Run2b trigger list.  We are now preparing the samples to optimize the L1Cal definition of the tau triggers.  We have identified a candidate and an institution to take responsibility for the optimization and integration, into trigsim, of the L1Cal simulator

7. Analog Front End II (WBS 1.2.8) – A. Bross
The layout for the AFE II board is now completed.  The layout is being reviewed by a number of outside experts prior to having the board set out for fabrication.  The layout should be sent out by Friday, 8/13.  Two week turn around is expected.  We have 3 quotes for board stuffing and will get the PO placed within the next 2 weeks.  All parts are in house.  We hope to have the first 5-7 boards produced within about a week of the receipt of the order, so we should be on schedule for having the first AFE II’s under test the first week of September.  Additional TriP chips are going to be packaged so that we will have the full complement of parts needed to load approximately 20 boards.  Submission of the TriPt chip is still scheduled for the 23rd of August.

VIII. DAQ/Online (WBS 1.3) Schedule and Budget information– S. Fuess
July 2004 was mostly a period of waiting for delivery of recent acquisitions.  The recent Level 3 farm node addition is operating well, lending confidence to plans for a major acquisition next summer.  We have also recently taken delivery of the Linux server systems that will comprise the Host clusters, but commissioning efforts have been delayed pending (long overdue) arrival of fibre channel components.  

1. Level 3 Systems (WBS 1.3.1) D. Chapin, G. Watts

There were no scheduled tasks in this subproject during July 2004.  Operation of the most recent Level 3 farm node acquisition continues without problem.  The next activity in this WBS is another farm node acquisition, with the process to begin in Spring 2005.

2. Network and Host Systems (WBS 1.3.2) – J. Fitzmaurice, S. Krzywdzinski
Network systems:

Task 1.3.2.1.2, with a completion date of 8/13/2004, is for the purchase of additional network components for Run IIb.  This had been listed as an Operations task, with the expectation that there would only be minor hardware upgrade needs.  We now want to upgrade the current Gigabit blade in the Online Cisco 6509, which will require an additional upgrade of the switch supervisor module.  We thus plan to include these additions, totaling approximately $31K, in a change request for the subproject.  Funds for this are expected to be available from savings in other component systems.  The purchase of these upgrades is being managed by the Computing Division / Networks group.

Control and Monitoring systems:

These Operating tasks are for the purchase of Linux systems for general-purpose control room and DAQ monitoring functions.  A requisition for 12 of these systems was submitted on 7/9/2004, in advance of the scheduled date.  We are waiting generation of a Purchase Order by Fermilab procurement.

Storage Systems:

These tasks are for the delivery of Fibre Channel (FC) SAN (1.3.2.4.2) and RAID storage (1.3.2.4.3) systems.  These components were originally promised to be delivered in mid June 2004, but we are experiencing vendor delays [both orders were received on 8/9/2004].  We have also elected to delay several purchases which serve only to expand upon the number of similar elements (for example disk drives) until such time as necessary in order to take advantage of decreasing prices and improving performance. These additional tasks are being added to the schedule.

DAQ Host, ORACLE, and File Server Systems:

These tasks are for the commissioning of Linux servers to be used to support DAQ, ORACLE, and File Server operations.  These systems were delivered 6/21/2004.  Some commissioning of the nodes occurred during July, 2004, with physical configuration of the systems and the obtaining of network assignments.  Complete installation has been stalled pending the arrival of the fibre channel host bus adapters.  The upcoming 3-month accelerator shutdown period is targeted for switching Online services to these new systems.

In deciding to architect the Host systems as a collection of clusters of similar machines, we decided to make the purchases in a coordinated fashion.  We delayed purchase of the Development Oracle system while this decision was being made.  We advanced the time scale for purchase of the primary nodes for DAQ, Oracle and File Server functions.  As the architecture is one of a larger number of smaller machines, it was sensible to purchase a sufficient number of nodes to fully construct the four clusters as soon as possible.  Sufficient funds remain to upgrade several of the more critical servers immediately prior to the start of Run IIb.  Tasks to represent these later purchases will be added to the schedule.
3. Control Systems (WBS 1.3.3) – F. Bartlett, G. Savage, V. Sirotenko

1.3.3.1.2 – This task is for the evaluation and purchase of front-end processor development systems.  A current-version Motorola PowerPC processor was purchased and delivered in June, 2004.  The EPICS control system and the D0 specific controls software has been successfully tested on this system.  We plan to acquire several additional nodes of identical configuration to enable testing in various detector test stands.  The current plan is to purchase a larger number of these systems in late Spring 2005 to complete the control system upgrade.

4. DAQ/Online Management (WBS 1.3.4) – S. Fuess

This is a continuing task for the long term, low duty-factor management activities for the DAQ/Online subsystem.  There continues to be a minimal level of effort required to evaluate future personnel needs.
IX. Schedule Variance Analysis (as of 31 July 2004)

Schedule variances are reported against director’s milestones in section III. Five milestones have already been successfully achieved. All remaining milestones are projected ahead of the DOE baseline dates. 

1. D-Zero Run IIb L0 Upgrade (WBS 1.6)

There are no unfavorable schedule variances for this subproject.
2. D-Zero Run IIb Trigger Upgrade (WBS 1.2)

The L2 Beta Production and Testing complete slipped 43 days in the last month. 

This is due to problems integrating the commercial Single Board Computer into the custom motherboards. Work continues on understanding why it doesn’t work, and a backup plan is in place in case it cannot be made to work. This is not a critical path item.

The L1 Cal Trigger Production and Testing complete slipped 25 days in the last month. This is due to delays in the layout of the ADF v2 boards being done by an MSU engineer. The D0 Run IIb technical coordinator (Marvin Johnson) made a site visit to MSU to check on progress and found the engineer has made some very sound design changes from the original SACLAY layout. Marvin feels that the board is now well designed and that delays now will facilitate fabrication and testing later. We continue intently watching the progress of this board.

3.  D-Zero Run IIb Online (WBS 1.3)

There is no unfavorable schedule variance for this subproject. 
X. Department of Energy Milestones (as of 31 July 2004)

No additional milestones were predicted or achieved during the month of July. Table 2 shows the status of the DOE Milestones.

	L1 DOE Milestones vs Current Forecast

	(Sorted by L1 Baseline Date)

	Milestone Description
	L2/Director's Baseline   (7/04)
	Last Month's Forecast (6/04)
	This Month's Forecast (7/04)
	L2/Director's Variance   (work days)
	Monthly Variance   (work days)
	Notes

	WBS 1.2 Trigger
	 
	 
	 
	 
	 
	 

	L2 Trigger Upgrade Production and Testing Complete
	01/05/06
	4/1/2005
	4/1/2005
	(187)
	0 
	 

	L1 Trigger Upgrade Production and Testing Complete
	04/10/06
	6/13/2005
	7/01/2005
	(188)
	14
	 

	WBS 1.3 Online/DAQ
	 
	 
	 
	 
	 
	 

	Online System Production and Testing Complete
	10/07/05
	06/17/05
	06/17/05
	(78)
	0
	 

	WBS 1.6 Layer 0 Silicon Detector
	 
	 
	 
	 
	 
	 

	Layer 0 Silicon Detector Ready to Move to DAB
	05/25/06
	8/26/2005
	7/21/2005
	(210)
	(28) 
	 

	
	
	
	
	
	status date:
	7/31/2004


Table 2:  Run IIb D-Zero Detector Project DOE Level 1 Milestones vs. Current Month and Previous Month’s forecast.  Entries are sorted by DOE L1 Milestone date.  Monthly variances are also provided.

XI. Obligation Report (as of 31 July 2004)

The DZero Obligation report can be found below. The first report shows total obligations without the cost of the original Run IIb silicon and related closeout costs. The second report shows all obligations.


[image: image2.png]DO Project Obligations Report Through 31 July 2004

DO RIIb EQU - July FYO4 in $K

Current Current YTD Current Prior Yr  Total Project
Expenditure Mth Total Month YTD Total Obligations Current PO Reqs In Total Cost by WBS
Category Cost Obligation Cost w/Indirect Open Comm Process Cost Level 2
169.8 103.4
0.0 0.0
5.0 0.0
174.7 103.4

Grand Total b P i i i i 28.5

Total Project Cost (Inception To Date) = $777.8

Total Project Obligations w/Indirect = $1,848.7
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Current Current YTD Current Prior YrTotal Project

ExpenditureMth Total Month YTD Total  ObligationsCurrent PO Reqs In Total Cost by WBS

Category Cost Obligation Cost w/IndirectOpen Comm Process Cost Level 2

M&S 1.8 21.3 520.5 739.9 82.8 0.0 386.0

SWF 3.8 3.8 128.4 128.4 0.0 0.0 484.3

OH 1.2 0.0 90.1 90.1 0.0 0.0 236.5

Total 1.1 6.8 17.5 738.9 521.4 82.8 0.0 1106.8 1928.6

M&S 24.9 29.4 220.9 169.8 103.4 770.6 28.1

SWF 0.0 0.0 0.0 0.0 0.0 0.0 0.0

OH 0.4 0.0 5.0 5.0 0.0 0.0 0.4

Total 1.2 24.5 29.4 225.9 174.7 103.4 770.6 28.5 1128.4

M&S 3.9 9.2 46.8 87.7 40.9 0.0 0.0

SWF 0.0 0.0 0.0 0.0 0.0 0.0 0.0

OH 0.6 0.0 7.5 7.5 0.0 0.0 0.0

Total 1.3 4.5 9.2 54.3 95.2 40.9 0.0 0.0 95.2

M&S 0.0 0.0 3.3 3.3 0.0 0.0 1.6

SWF 11.6 11.6 129.8 129.8 0.0 0.0 118.3

OH 3.5 0.0 39.9 39.9 0.0 0.0 36.2

Total 1.4 15.1 11.6 173.0 173.0 0.0 0.0 156.1 329.1

M&S 0.4 5.4 11.9 16.9 5.0 0.0 0.0

SWF 44.5 44.5 213.1 213.1 0.0 0.0 0.0

OH 13.6 0.0 66.1 66.1 0.0 0.0 0.0

Total 1.6 58.5 49.9 291.0 296.0 5.0 0.0 0.0 296.0

M&S 18.8 36.2 803.4 462.2 232.1 770.6 415.7

SWF 60.0 60.0 471.3 471.3 0.0 0.0 602.7

OH 19.3 0.0 208.5 208.5 0.0 0.0 273.1

345.0 68.3 1488.2 251.4 227.1 926.7 1135.4 3834.4

Total EQU (Inception to Date) $2,623.6

Total Obligations w/ Indirect $3,777.4
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		D0 RIIb EQU - July FYO4 in $K		RunIIB EQU including Silicon Closeout Costs (July 2004)

								Current				Current

						YTD		Obligations		Current		Mth		Current		Current								YTD		YTD				Current		Prior Yr		Prior Yr		Total Project

		Task		Expenditure		Obligations		Budget		Mth Direct		Indirect		Mth Total		Month		YTD Direct		YDT Indirect		YTD Total		Obligation		Obligations		Current PO		Reqs In		PO Open		Total		Cost by WBS

		Number		Category		Budget		Balance		Cost		Cost		Cost		Obligation		Cost		Cost		Cost		w/o Indirect		w/Indirect		Open Comm		Process		Commit		Cost		Level 2

		1.1.1.1.4		Materials & Services		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		40.0		40.0

				Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.6		0.6

		SubTotal				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		40.6		40.6

		1.1.1.4.2.2		Materials & Services		0.0		1026.9		0.0		0.0		0.0		0.0		164.2		0.0		164.2		-1026.9		-1026.9		0.0		0.0		1191.1		285.2		285.2

				Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		-0.3		-0.3		0.0		-0.3		0.0		0.0		0.0		83.9		83.9

				Personnel Costs		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		10.4		10.4

		SubTotal				0.0		1026.9		0.0		0.0		0.0		0.0		164.2		-0.3		163.9		-1026.9		-1027.2		0.0		0.0		1191.1		379.5		379.5

		1.1.1.4.7.3		Materials & Services		0.0		0.0		0.0		0.0		0.0		0.0		4.9		0.0		4.9		0.0		0.0		0.0		0.0		4.9		0.0		0.0

				Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.1		0.1		0.0		0.1		0.0		0.0		0.0		0.0		0.0

		SubTotal				0.0		0.0		0.0		0.0		0.0		0.0		4.9		0.1		5.0		0.0		0.1		0.0		0.0		4.9		0.0		0.0

		1.1.10.1		Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.8		0.8		0.0		0.8		0.0		0.0		0.0		0.0		0.0

				Personnel Costs		0.0		-2.5		0.0		0.0		0.0		0.0		2.5		0.0		2.5		2.5		2.5		0.0		0.0		0.0		0.0		0.0

		SubTotal				0.0		-2.5		0.0		0.0		0.0		0.0		2.5		0.8		3.3		2.5		3.3		0.0		0.0		0.0		0.0		0.0

		1.1.2.1.1.2		Materials & Services		0.0		0.0		0.0		0.0		0.0		0.0		3.7		0.0		3.7		0.0		0.0		0.9		0.0		4.7		0.0		0.0

				Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.6		0.6		0.0		0.6		0.0		0.0		0.0		0.5		0.5

				Personnel Costs		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		1.7		1.7

		SubTotal				0.0		0.0		0.0		0.0		0.0		0.0		3.7		0.6		4.3		0.0		0.6		0.9		0.0		4.7		2.3		2.3

		1.1.2.17.2		Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		3.5		3.5

				Personnel Costs		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		11.5		11.5

		SubTotal				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		15.0		15.0

		1.1.2.19.3		Materials & Services		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

				Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		SubTotal				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		1.1.2.2.4		Materials & Services		0.0		0.0		0.0		0.0		0.0		0.0		3.9		0.0		3.9		0.0		0.0		0.0		0.0		3.9		8.4		8.4

				Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.6		0.6		0.0		0.6		0.0		0.0		0.0		6.5		6.5

				Personnel Costs		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		17.1		17.1

		SubTotal				0.0		0.0		0.0		0.0		0.0		0.0		3.9		0.6		4.5		0.0		0.6		0.0		0.0		3.9		32.0		32.0

		1.1.2.21.2		Materials & Services		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		2.4		2.4

				Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		25.6		25.6

				Personnel Costs		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		83.0		83.0

		SubTotal				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		111.0		111.0

		1.1.2.23.3		Materials & Services		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		2.3		2.3

				Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		3.5		3.5

				Personnel Costs		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		9.3		9.3

		SubTotal				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		15.0		15.0

		1.1.2.3.3		Materials & Services		0.0		21.3		0.0		0.0		0.0		-21.3		0.0		0.0		0.0		-21.3		-21.3		0.0		0.0		21.3		0.0		0.0

				Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		1.8		1.8

				Personnel Costs		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		5.8		5.8

		SubTotal				0.0		21.3		0.0		0.0		0.0		-21.3		0.0		0.0		0.0		-21.3		-21.3		0.0		0.0		21.3		7.6		7.6

		1.1.2.4.3		Materials & Services		0.0		0.0		0.0		0.0		0.0		0.0		0.8		0.0		0.8		0.0		0.0		0.0		0.0		0.8		2.7		2.7

				Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.1		0.1		0.0		0.1		0.0		0.0		0.0		7.1		7.1

				Personnel Costs		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		21.9		21.9

		SubTotal				0.0		0.0		0.0		0.0		0.0		0.0		0.8		0.1		0.9		0.0		0.1		0.0		0.0		0.8		31.6		31.6

		1.1.2.5.2		Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.3		0.3

				Personnel Costs		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.8		0.8

		SubTotal				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		1.1		1.1

		1.1.2.9.2		Materials & Services		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		1.2		0.0		1.2		0.0		0.0

		1.1.3.10.2.2		Materials & Services		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		17.1		17.1

				Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		3.5		3.5

				Personnel Costs		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		2.5		2.5

		SubTotal				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		23.1		23.1

		1.1.3.10.5		Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		26.1		26.1

				Personnel Costs		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		85.8		85.8

		SubTotal				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		111.8		111.8

		1.1.3.12		Materials & Services		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.2		0.2

				Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		11.3		11.3

				Personnel Costs		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		37.1		37.1

		SubTotal				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		48.6		48.6

		1.1.3.13.1		Materials & Services		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		1.4		1.4

				Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		2.0		2.0

				Personnel Costs		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		5.2		5.2

		SubTotal				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		8.5		8.5

		1.1.3.14.2		Materials & Services		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

				Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		14.8		14.8

				Personnel Costs		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		48.9		48.9

		SubTotal				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		63.7		63.7

		1.1.3.5.3		Materials & Services		0.0		0.0		0.0		0.0		0.0		0.0		6.9		0.0		6.9		0.0		0.0		0.0		0.0		6.9		0.0		0.0

				Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.1		0.1		0.0		0.1		0.0		0.0		0.0		0.0		0.0

		SubTotal				0.0		0.0		0.0		0.0		0.0		0.0		6.9		0.1		7.0		0.0		0.1		0.0		0.0		6.9		0.0		0.0

		1.1.3.5.4		Materials & Services		0.0		0.0		0.0		0.0		0.0		0.0		11.8		0.0		11.8		0.0		0.0		0.0		0.0		11.8		0.0		0.0

				Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.2		0.2		0.0		0.2		0.0		0.0		0.0		0.0		0.0

		SubTotal				0.0		0.0		0.0		0.0		0.0		0.0		11.8		0.2		12.0		0.0		0.2		0.0		0.0		11.8		0.0		0.0

		1.1.3.6		Materials & Services		0.0		0.0		1.8		0.0		1.8		0.0		16.5		0.0		16.5		0.0		0.0		13.6		0.0		30.1		0.0		0.0

				Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.2		0.2		0.0		0.2		0.0		0.0		0.0		0.0		0.0

		SubTotal				0.0		0.0		1.8		0.0		1.8		0.0		16.5		0.2		16.7		0.0		0.2		13.6		0.0		30.1		0.0		0.0

		1.1.3.7.1		Materials & Services		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		6.2		0.0		6.2		0.0		0.0

				Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.5		0.5

				Personnel Costs		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		1.6		1.6

		SubTotal				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		6.2		0.0		6.2		2.1		2.1

		1.1.3.8		Materials & Services		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		60.5		0.0		60.5		0.0		0.0

				Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		SubTotal				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		60.5		0.0		60.5		0.0		0.0

		1.1.4.17.1		Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.9		0.9

				Personnel Costs		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		2.9		2.9

		SubTotal				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		3.8		3.8

		1.1.4.19.1		Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.4		0.4

				Personnel Costs		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		1.2		1.2

		SubTotal				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		1.6		1.6

		1.1.4.21		Materials & Services		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.2		0.2

				Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		1.9		1.9

				Personnel Costs		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		6.0		6.0

		SubTotal				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		8.0		8.0

		1.1.4.22.1		Materials & Services		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.2		0.2

				Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		9.9		9.9

				Personnel Costs		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		32.3		32.3

		SubTotal				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		42.5		42.5

		1.1.4.22.2		Materials & Services		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.3		0.3

				Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		3.4		3.4

				Personnel Costs		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		10.8		10.8

		SubTotal				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		14.5		14.5

		1.1.4.5.7		Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.1		0.1

				Personnel Costs		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.3		0.3

		SubTotal				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.4		0.4

		1.1.4.5.8		Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.1		0.1

				Personnel Costs		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.3		0.3

		SubTotal				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.4		0.4

		1.1.4.6.6		Materials & Services		0.0		0.0		0.0		0.0		0.0		0.0		-0.5		0.0		-0.5		0.0		0.0		0.5		0.0		0.0		0.9		0.9

				Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		-0.1		-0.1		0.0		-0.1		0.0		0.0		0.0		0.3		0.3

				Personnel Costs		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.3		0.3

		SubTotal				0.0		0.0		0.0		0.0		0.0		0.0		-0.5		-0.1		-0.5		0.0		-0.1		0.5		0.0		0.0		1.5		1.5

		1.1.4.6.7		Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		2.7		2.7

				Personnel Costs		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		8.8		8.8

		SubTotal				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		11.5		11.5

		1.1.4.7.1		Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		2.9		2.9

				Personnel Costs		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		9.6		9.6

		SubTotal				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		12.5		12.5

		1.1.5.11		Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.1		0.1

				Personnel Costs		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.2		0.2

		SubTotal				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.3		0.3

		1.1.5.2.3		Materials & Services		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.2		0.2

				Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		14.7		14.7

				Personnel Costs		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		48.2		48.2

		SubTotal				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		63.0		63.0

		1.1.6.1		Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.4		0.4

				Personnel Costs		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		1.4		1.4

		SubTotal				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		1.9		1.9

		1.1.6.3.2.2		Materials & Services		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		5.6		5.6

				Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.9		0.9

		SubTotal				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		6.5		6.5

		1.1.8.2		Materials & Services		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		4.0		4.0

				Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		6.3		6.3

				Personnel Costs		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		19.5		19.5

		SubTotal				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		29.9		29.9

		1.1.8.3		Materials & Services		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		15.0		15.0

				Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.2		0.2

		SubTotal				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		15.2		15.2

		1.1.9		Materials & Services		0.0		-308.4		0.0		0.0		0.0		0.0		308.4		0.0		308.4		308.4		308.4		0.0		0.0		0.0		0.0		0.0

				Overhead		0.0		0.0		0.0		1.2		1.2		0.0		0.0		87.7		87.7		0.0		87.7		0.0		0.0		0.0		0.0		0.0

				Personnel Costs		0.0		-125.9		3.8		0.0		3.8		3.8		125.9		0.0		125.9		125.9		125.9		0.0		0.0		0.0		0.0		0.0

		SubTotal				0.0		-434.3		3.8		1.2		5.0		3.8		434.3		87.7		522.0		434.3		522.0		0.0		0.0		0.0		0.0		0.0

						0.0		1048.2		1.8		0.0		1.8		-21.3		212.5		0.0		212.5		-1048.2		-1048.2		82.4		0.0		1343.2		359.8		359.8

						0.0		-308.4		0.0		0.0		0.0		0.0		307.9		0.0		307.9		308.4		308.4		0.5		0.0		0.0		26.3		26.3

				M&S		0.0		739.9		1.8		0.0		1.8		-21.3		520.5		0.0		520.5		-739.9		-739.9		82.8		0.0		1343.2		386.0

						0.0		-2.5		0.0		0.0		0.0		0.0		2.5		0.0		2.5		2.5		2.5		0.0		0.0		0.0		249.7

						0.0		-125.9		3.8		0.0		3.8		3.8		125.9		0.0		125.9		125.9		125.9		0.0		0.0		0.0		234.6

				SWF		0.0		-128.4		3.8		0.0		3.8		3.8		128.4		0.0		128.4		128.4		128.4		0.0		0.0		0.0		484.3

						0.0		0.0		0.0		0.0		0.0		0.0		0.0		2.4		2.4		0.0		2.4		0.0		0.0		0.0		191.4

						0.0		0.0		0.0		1.2		1.2		0.0		0.0		87.6		87.6		0.0		87.6		0.0		0.0		0.0		45.0

				OH		0.0		0.0		0.0		1.2		1.2		0.0		0.0		90.1		90.1		0.0		90.1		0.0		0.0		0.0		236.5

				Total 1.1		0.0		611.4		5.7		1.2		6.8		-17.5		648.9		90.1		738.9		-611.4		-521.4		82.8		0.0		1343.2		1106.8		1928.6

		1.2.1.1.2.2		Materials & Services		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		410.5		0.0		0.0		0.0

		1.2.1.1.2.3		Materials & Services		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		125.7		0.0		0.0		0.0

		1.2.1.1.2.7		Materials & Services		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		51.1		0.0		0.0		0.0

		1.2.1.1.2.8		Materials & Services		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		114.7		0.0		0.0		0.0

		1.2.1.10.1		Materials & Services		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		13.3		0.0		0.0		0.0

		1.2.1.2.2		Materials & Services		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		55.2		0.0		0.0		0.0

		1.2.1.9.7		Materials & Services		0.0		-3.8		2.4		0.0		2.4		2.4		3.8		0.0		3.8		3.8		3.8		0.0		0.0		0.0		0.0		0.0

				Overhead		0.0		0.0		0.0		0.4		0.4		0.0		0.0		0.6		0.6		0.0		0.6		0.0		0.0		0.0		0.0		0.0

		SubTotal				0.0		-3.8		2.4		0.4		2.8		2.4		3.8		0.6		4.4		3.8		4.4		0.0		0.0		0.0		0.0		0.0

		1.2.2.1.2		Materials & Services		0.0		0.0		0.0		0.0		0.0		0.0		1.3		0.0		1.3		0.0		0.0		0.7		0.0		2.0		0.0		0.0

				Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		SubTotal				0.0		0.0		0.0		0.0		0.0		0.0		1.3		0.0		1.3		0.0		0.0		0.7		0.0		2.0		0.0		0.0

		1.2.2.4		Materials & Services		0.0		0.0		0.0		0.0		0.0		0.0		21.6		0.0		21.6		0.0		0.0		0.8		0.0		22.4		19.1		19.1

				Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.3		0.3		0.0		0.3		0.0		0.0		0.0		0.3		0.3

		SubTotal				0.0		0.0		0.0		0.0		0.0		0.0		21.6		0.3		21.9		0.0		0.3		0.8		0.0		22.4		19.3		19.3

		1.2.2.5		Materials & Services		0.0		0.0		-35.9		0.0		-35.9		-35.9		25.1		0.0		25.1		0.0		0.0		0.5		0.0		25.6		4.7		4.7

				Overhead		0.0		0.0		0.0		-0.5		-0.5		0.0		0.0		0.4		0.4		0.0		0.4		0.0		0.0		0.0		0.1		0.1

		SubTotal				0.0		0.0		-35.9		-0.5		-36.4		-35.9		25.1		0.4		25.5		0.0		0.4		0.5		0.0		25.6		4.8		4.8

		1.2.2.6		Materials & Services		0.0		0.0		1.1		0.0		1.1		0.0		12.9		0.0		12.9		0.0		0.0		0.5		0.0		13.4		1.4		1.4

				Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.2		0.2		0.0		0.2		0.0		0.0		0.0		0.0		0.0

		SubTotal				0.0		0.0		1.1		0.0		1.1		0.0		12.9		0.2		13.1		0.0		0.2		0.5		0.0		13.4		1.5		1.5

		1.2.2.7.3.1		Materials & Services		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		8.8		0.0		8.8		0.0		0.0

				Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		SubTotal				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		8.8		0.0		8.8		0.0		0.0

		1.2.2.7.3.2		Materials & Services		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		6.7		0.0		6.7		0.0		0.0

				Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		SubTotal				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		6.7		0.0		6.7		0.0		0.0

		1.2.2.7.3.4		Materials & Services		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		2.9		0.0		2.9		0.0		0.0

				Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		SubTotal				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		2.9		0.0		2.9		0.0		0.0

		1.2.2.8.1		Materials & Services		0.0		0.0		4.4		0.0		4.4		0.0		67.5		0.0		67.5		0.0		0.0		5.2		0.0		72.7		2.9		2.9

				Overhead		0.0		0.0		0.0		0.1		0.1		0.0		0.0		1.0		1.0		0.0		1.0		0.0		0.0		0.0		0.0		0.0

		SubTotal				0.0		0.0		4.4		0.1		4.5		0.0		67.5		1.0		68.5		0.0		1.0		5.2		0.0		72.7		2.9		2.9

		1.2.3.11		Materials & Services		0.0		-8.3		2.9		0.0		2.9		3.7		3.1		0.0		3.1		8.3		8.3		5.2		0.0		0.0		0.0		0.0

				Overhead		0.0		0.0		0.0		0.5		0.5		0.0		0.0		0.5		0.5		0.0		0.5		0.0		0.0		0.0		0.0		0.0

		SubTotal				0.0		-8.3		2.9		0.5		3.4		3.7		3.1		0.5		3.6		8.3		8.8		5.2		0.0		0.0		0.0		0.0

		1.2.3.5.2		Materials & Services		0.0		-50.6		0.0		0.0		0.0		0.0		50.0		0.0		50.0		50.6		50.6		0.6		0.0		0.0		0.0		0.0

				Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.8		0.8		0.0		0.8		0.0		0.0		0.0		0.0		0.0

		SubTotal				0.0		-50.6		0.0		0.0		0.0		0.0		50.0		0.8		50.8		50.6		51.4		0.6		0.0		0.0		0.0		0.0

		1.2.3.8		Materials & Services		0.0		-14.3		0.1		0.0		0.1		0.1		0.1		0.0		0.1		14.3		14.3		14.2		0.0		0.0		0.0		0.0

				Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		SubTotal				0.0		-14.3		0.1		0.0		0.1		0.1		0.1		0.0		0.1		14.3		14.3		14.2		0.0		0.0		0.0		0.0

		1.2.3.9		Materials & Services		0.0		-0.3		0.0		0.0		0.0		0.3		0.0		0.0		0.0		0.3		0.3		0.3		0.0		0.0		0.0		0.0

				Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		SubTotal				0.0		-0.3		0.0		0.0		0.0		0.3		0.0		0.0		0.0		0.3		0.3		0.3		0.0		0.0		0.0		0.0

		1.2.5.13		Materials & Services		0.0		-2.8		0.0		0.0		0.0		0.0		2.8		0.0		2.8		2.8		2.8		0.0		0.0		0.0		0.0		0.0

				Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.5		0.5		0.0		0.5		0.0		0.0		0.0		0.0		0.0

		SubTotal				0.0		-2.8		0.0		0.0		0.0		0.0		2.8		0.5		3.3		2.8		3.3		0.0		0.0		0.0		0.0		0.0

		1.2.5.14		Materials & Services		0.0		-0.8		0.0		0.0		0.0		0.0		0.8		0.0		0.8		0.8		0.8		0.0		0.0		0.0		0.0		0.0

				Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.1		0.1		0.0		0.1		0.0		0.0		0.0		0.0		0.0

		SubTotal				0.0		-0.8		0.0		0.0		0.0		0.0		0.8		0.1		1.0		0.8		1.0		0.0		0.0		0.0		0.0		0.0

		1.2.5.16.1		Materials & Services		0.0		-39.3		0.0		0.0		0.0		0.0		0.0		0.0		0.0		39.3		39.3		39.3		0.0		0.0		0.0		0.0

		1.2.5.4		Materials & Services		0.0		-14.4		0.0		0.0		0.0		0.0		13.0		0.0		13.0		14.4		14.4		1.4		0.0		0.0		0.0		0.0

				Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.2		0.2		0.0		0.2		0.0		0.0		0.0		0.0		0.0

		SubTotal				0.0		-14.4		0.0		0.0		0.0		0.0		13.0		0.2		13.2		14.4		14.6		1.4		0.0		0.0		0.0		0.0

		1.2.5.5		Materials & Services		0.0		-16.6		0.0		0.0		0.0		0.0		2.0		0.0		2.0		16.6		16.6		14.6		0.0		0.0		0.0		0.0

				Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		SubTotal				0.0		-16.6		0.0		0.0		0.0		0.0		2.0		0.0		2.0		16.6		16.7		14.6		0.0		0.0		0.0		0.0

		1.2.5.7		Materials & Services		0.0		-7.0		0.0		0.0		0.0		0.0		6.3		0.0		6.3		7.0		7.0		0.7		0.0		0.0		0.0		0.0

				Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.1		0.1		0.0		0.1		0.0		0.0		0.0		0.0		0.0

		SubTotal				0.0		-7.0		0.0		0.0		0.0		0.0		6.3		0.1		6.4		7.0		7.1		0.7		0.0		0.0		0.0		0.0

		1.2.5.8		Materials & Services		0.0		-9.8		0.0		0.0		0.0		0.0		8.8		0.0		8.8		9.8		9.8		1.0		0.0		0.0		0.0		0.0

				Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.1		0.1		0.0		0.1		0.0		0.0		0.0		0.0		0.0

		SubTotal				0.0		-9.8		0.0		0.0		0.0		0.0		8.8		0.1		8.9		9.8		9.9		1.0		0.0		0.0		0.0		0.0

		1.2.6.2.1		Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

				Personnel Costs		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		SubTotal				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		1.2.7		Materials & Services		0.0		-1.8		0.0		0.0		0.0		0.0		1.8		0.0		1.8		1.8		1.8		0.0		0.0		0.0		0.0		0.0

				Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.2		0.2		0.0		0.2		0.0		0.0		0.0		0.0		0.0

		SubTotal				0.0		-1.8		0.0		0.0		0.0		0.0		1.8		0.2		2.0		1.8		2.0		0.0		0.0		0.0		0.0		0.0

				M&S		0.0		-169.8		-24.9		0.0		-24.9		-29.4		220.9		0.0		220.9		169.8		169.8		103.4		770.6		154.5		28.1

				SWF		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

				OH		0.0		0.0		0.0		0.4		0.4		0.0		0.0		5.0		5.0		0.0		5.0		0.0		0.0		0.0		0.4

				Total 1.2		0.0		-169.8		-24.9		0.4		-24.5		-29.4		220.9		5.0		225.9		169.8		174.7		103.4		770.6		154.5		28.5		1128.4

		1.3.2.4.2		Materials & Services		0.0		-25.2		3.9		0.0		3.9		0.0		3.9		0.0		3.9		25.2		25.2		21.3		0.0		0.0		0.0

				Overhead		0.0		0.0		0.0		0.6		0.6		0.0		0.0		0.6		0.6		0.0		0.6		0.0		0.0		0.0		0.0

		SubTotal				0.0		-25.2		3.9		0.6		4.5		0.0		3.9		0.6		4.5		25.2		25.8		21.3		0.0		0.0		0.0

		1.3.2.4.3		Materials & Services		0.0		-9.5		0.0		0.0		0.0		9.2		0.0		0.0		0.0		9.5		9.5		9.5		0.0		0.0		0.0

		1.3.2.6		Materials & Services		0.0		-19.9		0.0		0.0		0.0		0.0		19.9		0.0		19.9		19.9		19.9		0.0		0.0		0.0		0.0

				Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		3.2		3.2		0.0		3.2		0.0		0.0		0.0		0.0

		SubTotal				0.0		-19.9		0.0		0.0		0.0		0.0		19.9		3.2		23.1		19.9		23.1		0.0		0.0		0.0		0.0

		1.3.2.7		Materials & Services		0.0		-10.1		0.0		0.0		0.0		0.0		6.7		0.0		6.7		10.1		10.1		3.4		0.0		0.0		0.0

				Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		1.1		1.1		0.0		1.1		0.0		0.0		0.0		0.0

		SubTotal				0.0		-10.1		0.0		0.0		0.0		0.0		6.7		1.1		7.8		10.1		11.2		3.4		0.0		0.0		0.0

		1.3.2.8		Materials & Services		0.0		-20.0		0.0		0.0		0.0		0.0		13.2		0.0		13.2		20.0		20.0		6.8		0.0		0.0		0.0

				Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		2.1		2.1		0.0		2.1		0.0		0.0		0.0		0.0

		SubTotal				0.0		-20.0		0.0		0.0		0.0		0.0		13.2		2.1		15.3		20.0		22.1		6.8		0.0		0.0		0.0

		1.3.3.1		Materials & Services		0.0		-3.0		0.0		0.0		0.0		0.0		3.0		0.0		3.0		3.0		3.0		0.0		0.0		0.0		0.0

				Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.5		0.5		0.0		0.5		0.0		0.0		0.0		0.0

		SubTotal				0.0		-3.0		0.0		0.0		0.0		0.0		3.0		0.5		3.5		3.0		3.5		0.0		0.0		0.0		0.0

				M&S		0.0		-87.7		3.9		0.0		3.9		9.2		46.8		0.0		46.8		87.7		87.7		40.9		0.0		0.0		0.0

				SWF		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

				OH		0.0		0.0		0.0		0.6		0.6		0.0		0.0		7.5		7.5		0.0		7.5		0.0		0.0		0.0		0.0

				Total 1.3		0.0		-87.7		3.9		0.6		4.5		9.2		46.8		7.5		54.3		87.7		95.2		40.9		0.0		0.0		0.0		95.2

		1.4.1		Materials & Services		0.0		-3.3		0.0		0.0		0.0		0.0		3.3		0.0		3.3		3.3		3.3		0.0		0.0		0.0		1.6

				Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		29.2		29.2		0.0		29.2		0.0		0.0		0.0		36.2

				Personnel Costs		146.0		51.5		0.0		0.0		0.0		0.0		94.5		0.0		94.5		94.5		94.5		0.0		0.0		0.0		118.3

		SubTotal				146.0		48.2		0.0		0.0		0.0		0.0		97.8		29.2		127.0		97.8		127.0		0.0		0.0		0.0		156.1

		1.4.2		Overhead		0.0		0.0		0.0		3.5		3.5		0.0		0.0		10.7		10.7		0.0		10.7		0.0		0.0		0.0		0.0

				Personnel Costs		0.0		-35.3		11.6		0.0		11.6		11.6		35.3		0.0		35.3		35.3		35.3		0.0		0.0		0.0		0.0

		SubTotal				0.0		-35.3		11.6		3.5		15.1		11.6		35.3		10.7		46.0		35.3		46.0		0.0		0.0		0.0		0.0

		1.4.5		Materials & Services		3615.0		3615.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

				Overhead		873.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

				Personnel Costs		1371.0		1371.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		SubTotal				5859.0		4986.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

				M&S		3615.0		3611.7		0.0		0.0		0.0		0.0		3.3		0.0		3.3		3.3		3.3		0.0		0.0		0.0		1.6

				SWF		1517.0		1387.2		11.6		0.0		11.6		11.6		129.8		0.0		129.8		129.8		129.8		0.0		0.0		0.0		118.3

				OH		873.0		0.0		0.0		3.5		3.5		0.0		0.0		39.9		39.9		0.0		39.9		0.0		0.0		0.0		36.2

				Total 1.4		6005.0		4998.9		11.6		3.5		15.1		11.6		133.1		39.9		173.0		133.1		173.0		0.0		0.0		0.0		156.1		329.1

		1.6.1.2		Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		1.9		1.9		0.0		1.9		0.0		0.0		0.0		0.0

				Personnel Costs		0.0		-6.4		0.0		0.0		0.0		0.0		6.4		0.0		6.4		6.4		6.4		0.0		0.0		0.0		0.0

		SubTotal				0.0		-6.4		0.0		0.0		0.0		0.0		6.4		1.9		8.4		6.4		8.4		0.0		0.0		0.0		0.0

		1.6.1.3		Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.7		0.7		0.0		0.7		0.0		0.0		0.0		0.0

				Personnel Costs		0.0		-2.3		0.0		0.0		0.0		0.0		2.3		0.0		2.3		2.3		2.3		0.0		0.0		0.0		0.0

		SubTotal				0.0		-2.3		0.0		0.0		0.0		0.0		2.3		0.7		3.0		2.3		3.0		0.0		0.0		0.0		0.0

		1.6.1.9		Materials & Services		0.0		-0.5		0.0		0.0		0.0		0.0		0.5		0.0		0.5		0.5		0.5		0.0		0.0		0.0		0.0

				Overhead		0.0		0.0		0.0		0.6		0.6		0.0		0.0		1.3		1.3		0.0		1.3		0.0		0.0		0.0		0.0

				Personnel Costs		0.0		-3.8		2.0		0.0		2.0		2.0		3.8		0.0		3.8		3.8		3.8		0.0		0.0		0.0		0.0

		SubTotal				0.0		-4.4		2.0		0.6		2.6		2.0		4.4		1.3		5.6		4.4		5.6		0.0		0.0		0.0		0.0

		1.6.2.11		Materials & Services		0.0		-0.3		0.3		0.0		0.3		0.3		0.3		0.0		0.3		0.3		0.3		0.0		0.0		0.0		0.0

				Overhead		0.0		0.0		0.0		4.0		4.0		0.0		0.0		15.2		15.2		0.0		15.2		0.0		0.0		0.0		0.0

				Personnel Costs		0.0		-50.0		12.9		0.0		12.9		12.9		50.0		0.0		50.0		50.0		50.0		0.0		0.0		0.0		0.0

		SubTotal				0.0		-50.3		13.2		4.0		17.1		13.2		50.3		15.2		65.5		50.3		65.5		0.0		0.0		0.0		0.0

		1.6.2.12		Overhead		0.0		0.0		0.0		1.9		1.9		0.0		0.0		6.4		6.4		0.0		6.4		0.0		0.0		0.0		0.0

				Personnel Costs		0.0		-21.1		6.1		0.0		6.1		6.1		21.1		0.0		21.1		21.1		21.1		0.0		0.0		0.0		0.0

		SubTotal				0.0		-21.1		6.1		1.9		8.0		6.1		21.1		6.4		27.5		21.1		27.5		0.0		0.0		0.0		0.0

		1.6.2.3.1		Materials & Services		0.0		-2.4		0.0		0.0		0.0		0.0		2.4		0.0		2.4		2.4		2.4		0.0		0.0		0.0		0.0

				Overhead		0.0		0.0		0.0		0.1		0.1		0.0		0.0		5.1		5.1		0.0		5.1		0.0		0.0		0.0		0.0

				Personnel Costs		0.0		-16.1		0.4		0.0		0.4		0.4		16.1		0.0		16.1		16.1		16.1		0.0		0.0		0.0		0.0

		SubTotal				0.0		-18.6		0.4		0.1		0.5		0.4		18.6		5.1		23.7		18.6		23.7		0.0		0.0		0.0		0.0

		1.6.2.3.10.3		Materials & Services		0.0		-0.1		0.0		0.0		0.0		0.0		0.1		0.0		0.1		0.1		0.1		0.0		0.0		0.0		0.0

				Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.1		0.1		0.0		0.1		0.0		0.0		0.0		0.0

				Personnel Costs		0.0		-0.2		0.0		0.0		0.0		0.0		0.2		0.0		0.2		0.2		0.2		0.0		0.0		0.0		0.0

		SubTotal				0.0		-0.3		0.0		0.0		0.0		0.0		0.3		0.1		0.3		0.3		0.3		0.0		0.0		0.0		0.0

		1.6.2.3.7		Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.9		0.9		0.0		0.9		0.0		0.0		0.0		0.0

				Personnel Costs		0.0		-2.8		0.0		0.0		0.0		0.0		2.8		0.0		2.8		2.8		2.8		0.0		0.0		0.0		0.0

		SubTotal				0.0		-2.8		0.0		0.0		0.0		0.0		2.8		0.9		3.7		2.8		3.7		0.0		0.0		0.0		0.0

		1.6.2.4.1		Materials & Services		0.0		-0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

				Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.7		0.7		0.0		0.7		0.0		0.0		0.0		0.0

				Personnel Costs		0.0		-2.2		0.0		0.0		0.0		0.0		2.2		0.0		2.2		2.2		2.2		0.0		0.0		0.0		0.0

		SubTotal				0.0		-2.2		0.0		0.0		0.0		0.0		2.2		0.7		2.9		2.2		2.9		0.0		0.0		0.0		0.0

		1.6.2.5.1		Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		2.2		2.2		0.0		2.2		0.0		0.0		0.0		0.0

				Personnel Costs		0.0		-7.2		0.0		0.0		0.0		0.0		7.2		0.0		7.2		7.2		7.2		0.0		0.0		0.0		0.0

		SubTotal				0.0		-7.2		0.0		0.0		0.0		0.0		7.2		2.2		9.4		7.2		9.4		0.0		0.0		0.0		0.0

		1.6.2.5.4		Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.1		0.1		0.0		0.1		0.0		0.0		0.0		0.0

				Personnel Costs		0.0		-0.4		0.0		0.0		0.0		0.0		0.4		0.0		0.4		0.4		0.4		0.0		0.0		0.0		0.0

		SubTotal				0.0		-0.4		0.0		0.0		0.0		0.0		0.4		0.1		0.5		0.4		0.5		0.0		0.0		0.0		0.0

		1.6.2.9.5		Overhead		0.0		0.0		0.0		2.2		2.2		0.0		0.0		2.7		2.7		0.0		2.7		0.0		0.0		0.0		0.0

				Personnel Costs		0.0		-9.0		7.2		0.0		7.2		7.2		9.0		0.0		9.0		9.0		9.0		0.0		0.0		0.0		0.0

		SubTotal				0.0		-9.0		7.2		2.2		9.3		7.2		9.0		2.7		11.7		9.0		11.7		0.0		0.0		0.0		0.0

		1.6.3.2		Overhead		0.0		0.0		0.0		4.8		4.8		0.0		0.0		27.0		27.0		0.0		27.0		0.0		0.0		0.0		0.0

				Personnel Costs		0.0		-89.0		15.9		0.0		15.9		15.9		89.0		0.0		89.0		89.0		89.0		0.0		0.0		0.0		0.0

		SubTotal				0.0		-89.0		15.9		4.8		20.8		15.9		89.0		27.0		116.0		89.0		116.0		0.0		0.0		0.0		0.0

		1.6.4.4		Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.5		0.5		0.0		0.5		0.0		0.0		0.0		0.0

				Personnel Costs		0.0		-1.6		0.0		0.0		0.0		0.0		1.6		0.0		1.6		1.6		1.6		0.0		0.0		0.0		0.0

		SubTotal				0.0		-1.6		0.0		0.0		0.0		0.0		1.6		0.5		2.1		1.6		2.1		0.0		0.0		0.0		0.0

		1.6.4.6		Materials & Services		0.0		-0.2		0.0		0.0		0.0		0.0		0.2		0.0		0.2		0.2		0.2		0.0		0.0		0.0		0.0

				Overhead		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		SubTotal				0.0		-0.2		0.0		0.0		0.0		0.0		0.2		0.0		0.2		0.2		0.2		0.0		0.0		0.0		0.0

		1.6.5.17.1		Materials & Services		0.0		-5.0		0.0		0.0		0.0		5.0		0.0		0.0		0.0		5.0		5.0		5.0		0.0		0.0		0.0

		1.6.6.1.1		Materials & Services		0.0		-8.4		-0.0		0.0		-0.0		-0.0		8.4		0.0		8.4		8.4		8.4		0.0		0.0		0.0		0.0

				Overhead		0.0		0.0		0.0		-0.0		-0.0		0.0		0.0		1.2		1.2		0.0		1.2		0.0		0.0		0.0		0.0

				Personnel Costs		0.0		-0.9		0.0		0.0		0.0		0.0		0.9		0.0		0.9		0.9		0.9		0.0		0.0		0.0		0.0

		SubTotal				0.0		-9.3		-0.0		-0.0		-0.0		-0.0		9.3		1.2		10.6		9.3		10.6		0.0		0.0		0.0		0.0

				M&S		0.0		-16.9		0.4		0.0		0.4		5.4		11.9		0.0		11.9		16.9		16.9		5.0		0.0		0.0		0.0

				SWF		0.0		-213.1		44.5		0.0		44.5		44.5		213.1		0.0		213.1		213.1		213.1		0.0		0.0		0.0		0.0

				OH		0.0		0.0		0.0		13.6		13.6		0.0		0.0		66.1		66.1		0.0		66.1		0.0		0.0		0.0		0.0

				Total 1.6		0.0		-230.0		44.9		13.6		58.5		49.9		225.0		66.1		291.0		230.0		296.0		5.0		0.0		0.0		0.0		296.0

		Total Project		M&S		3615.0		4077.2		-18.8		0.0		-18.8		-36.2		803.4		0.0		803.4		-462.2		-462.2		232.1		770.6		1497.7		415.7

				SWF		1517.0		1045.7		60.0		0.0		60.0		60.0		471.3		0.0		471.3		471.3		471.3		0.0		0.0		0.0		602.7

				OH		873.0		664.5		0.0		19.3		19.3		0.0		0.0		208.5		208.5		0.0		208.5		0.0		0.0		0.0		273.1

		Grand Total				6005.0		5787.4		41.1		19.3		345.0		68.3		1380.6		465.6		1488.2		-349.0		-251.4		227.1		926.7		2122.8		1135.4		3834.4

		Total Project Cost (Inception To Date) =		Total EQU (Inception to Date)																		$2,623.6

		Total Project Obligations w/Indirect =		Total Obligations w/ Indirect																		$3,777.4



&C&"Times New Roman,Bold"&12D0 Project Obligations Report Through 31 July 2004
(Including Silicon Close-out Costs)




