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1.0 
Management Overview

(M. Rafal)
Project Office Activities

During July the NRAO Director, Fred Lo, reorganized the North American ALMA Project Office. Because the planned recruiting of a new Project Manager has taken longer than anticipated, Dr. Lo assumed the position of Interim Project Manager. As previously planned, Marc Rafal became the position of Deputy Project Manager. In addition, Richard Simon, who was previously was assigned half time to JAO as the ALMA Controller, has now been transferred to the JAO full time. Bill Porter, who has been the NRAO ALMA Business Manager, will transition into the NRAO ALMA Controller position. Because Bill is heavily involved in the antenna procurement, David Hubbard has been assigned the NRAO ALMA controller position on an interim basis. Finally, Jennifer Neighbors has been added to the administrative staff to assist Janet Bauer, the ALMA Project Secretary.

The North American Project Office has initiated in parallel with the PMCS implementation an program to revise the major IPT milestones around a consistent program flow leading to prototype systems integration, ALMA systems integration and ultimately to science operations. The revised milestones will form the input to, and tracked by, the PMCS system. These milestones will also incorporate, where necessary, any recovery plans to mitigate earlier delays. 

The antenna procurement process continues to move forward. The Contract Selection Committee has met a total of eight times. In order to coordinate the procurements for antennas between NRAO and ESO, there have been a series of face to face and teleconference meetings between the two Executives. While significant progress has been made, the pace has been somewhat slower than originally scheduled. It is unlikely that the September 15, 2004 date for executing the contract will be met. All efforts are focused on completing the process prior to the expiration of the offers at the end of October. 

Summary Programmatic Information

Expended and Committed funds and Staffing –
Table A2 in the Appendix of this report shows the actual and budgeted expenditures by WBS Level 1 category. $XX.XM has been expended and committed fiscal 2004 to date. Project to date funds expended plus committed were $XX.XXM.

Note that a large commitment for Phase 2 of the PMCS system was charged to the Management WBS element during this period. Half of this $1.5M commitment will be reimbursed by ESO. 

The ALMA Project staffing is reported in Table A1 in the Appendix. This table shows the staffing by WBS Level-1 category based on the joint project WBS. The total number of full-time equivalent employees at NRAO was 102.5. There are an additional 12 temporary staff working in house on short term assignments. In addition to these NRAO employees, 14 FTE are supplied by HIA as part of the Canadian contribution to ALMA. Outsourcing of some design and development tasks has replaced the need for some planned internal staff. 

Utilization of Contingency

	Contingency

North American Project

	Contingency in 16 Oct 2002 Budget
	$19.1M

	Changes  
	

	
Revised FE production costs (savings)
	  -0.6M

	
Additional JAO Cost (PMCS, additional staff, facilities)
	   4.6M 

	
Revised Correlator Production Cost (savings)
	  -2.3M

	

Net Change in Contingecy
	$ 1.7M

	
	

	Remaining Contingency
	$17.4M


Potential leans against contingency –
1. Production antennas could exceed the budget estimate. A Request for Proposals for production antennas has been released and revised cost information will be available in August.

2. The cost of antenna stations could exceed the budget estimate. A revised estimate based on one detailed design exceeds the budget by approximately $6M. Design alternatives are being investigated that show promise of reducing the cost, possibly within the budgeted amount. 

Potential savings (returns to contingency) –
Significant efforts are underway to reduce the production cost for hardware requiring quantity production. The success in reducing the Correlator production cost by more than 15% has provided valuable lessons that are being transferred to the other IPTs. Successful use of commercialization and quantity procurements are being aggressively explored in the Front End and Back End IPTs. As an example, the Back End has recently contracted for a prototype Integrated IF Down converter. This integrated component replaces dozens of individually packaged and connectorized components and the manpower associated with mounting and cabling. The estimated saving for this change is $2M. Similar savings already identified in the Front End and Back End is estimated at more than $5M. A revised estimate for the production of the Front End and Back End will be complete in August.

Summary Issues and Concerns

While a unified antenna procurement strategy has been developed, approved and is being implemented at NRAO and ESO, the antenna procurement remains the largest risk area for the project schedule and budget. 

The implementation of the PMCS system and a comprehensive Integrated Project Schedule will provide a more thorough analysis of critical and near critical paths within the project. While it will provide a more accurate and realistic schedule for the project, this process may uncover scheduling difficulties resulting from poorly understood dependencies between project elements. The PMCS system will make available the tools to evaluate modifications that will mitigate these conflicts as they are uncovered. 

Accumulated delays in some development tasks have resulted in delays in completing pre-production prototype modules. Additional resources are being provided to accelerate the completion of these tasks. Where new permanent staff is inappropriate, in house temporary staff is being recruited. In addition, some development tasks are being outsourced. In some cases the companies completing these design activities have manufacturing capabilities that can be utilized for cost effective manufacture of the production units. 

The cost estimates provided by the architect for the completion of the AOS Technical Building are above the budget. A review of the cost drivers and potential descopes is under way to determine the best course of action.  

Other concerns are included in the individual reports of the Level 1 WBS reports.

2.0 
IPT Reports

2.1
Site Development

(Simon Radford)

Planned versus actual accomplishments over the period (June-July), with recovery plans for late or incomplete activities
· AOS Technical Building. For the foundation package, a contractor was selected and a draft contract negotiated as planned. This contract was forwarded to NSF for approval. The shell package was prepared for bidding.

· Permanent Access Road. Construction work continued as planned.

· ALMA and Contractors Camps at the OSF. The ALMA camp was substantially completed. The contractor’s camp remained incomplete pending resolution of scope and responsibility with management. 

· OSF Technical Facilities. Design documentation was reviewed and prepared for tendering.

· ALMA Project Power Supply. Tender documents for the design were released as planned.

Technical status and technical performance results achieved over the period
· AOS Technical Building. The complete design development package was received from M3 Engineering in Tucson on April 23 and is under review. To meet the budget, descope options are being evaluated with management. Bids for the foundation package, which includes earthwork, foundations, slabs on grade, underground sewage evacuation system, and grounding work were received on May 31, a contractor was selected, and a draft contract was negotiated. Subject to contract approval, the start of construction is anticipated in September. Invitations for bids for the structural steel package are scheduled for release at the end of July and invitations for bids for the envelope packages (exterior walls and roofing) are scheduled for August.
· Permanent Access Road. Construction work to establish the road formation level started with ESO and rented equipment on March 5. Work is presently under way between km 15 (OSF) and km 26. A tender for heavy road equipment rental for the continuation of the work through the end of 2004 has been released. A modified full width road formation level between km 7 and km 15 and between km 15 and 21 has been completed. The tender documentation for drainage systems, culverts and canyon crossings is being prepared. Release for tendering is scheduled to be during August 2004.
· ALMA and Contractors Camps at the OSF. The ALMA Camp has been completed with 15 rooms currently available. The EU Site IPT personnel moved into the camp on June 1 and the site characterization staff will move into the camp on August 1. Exterior paint and gravel coverage of the surroundings will be completed in August. Kitchen equipment will also be installed in August. Camp operation has started with off-site food service and temporary cleaning services. Tendered cleaning and laundry service will start on August 15. Completion of the Contractors Camp will be on an as-needed basis but not later than December 31.
· OSF Technical Facilities. The tender documentation has been submitted by Fitchner and is being reviewed by the Site IPT. Tendering will be in August and the start of construction is scheduled for December or January. The scheduled completion date (2006 June) is not in jeopardy.

· ALMA Project Power Supply. The Call for Tender documentation for the preparation of the design and construction documentation for the plant was released on July 1. The contract for the construction of the plant is scheduled to be signed in June 2005. 
· AOS Antenna Stations. A design for the antenna foundations was prepared in 2003 May by M3 Engineering in Tucson. After clarification by the Antenna IPT in 2003 June of the load conditions and of the interpretation of the soil mechanics, a revised design was prepared in 2003 September. Largely to meet the revised load conditions, this revised design is more massive than earlier designs. As a result, the estimated cost substantially exceeds the budget. In early 2004, ESO contracted EIE to prepare an alternative foundation design in search of cost savings. Details of this design are expected soon and will be independently verified and compared to previous designs. Design of the AOS communications and power networks awaits final specification of the MV distribution level and of the fiber optic cable by the Back End IPT.
Highest Level technical and managerial risks and concerns

· Budget changes due to scope changes and Japanese requirements.
· Resolution of cost overruns in camp construction and responsibility for camp completion.
· Implementation of Japanese requirements. The design documents include these requirements. Any descoping of the Japanese requirements would have severe schedule impacts.

· Design of the AOS communications and power networks awaits final specification of the MV distribution level (European responsibility) and of the fiber optic cable by the Back End IPT (European deliverable).
· The cost increase is due to changes in the antenna load conditions specified by the Antenna IPT in the appropriate Interface Control Document. Alternative foundation designs are being pursued in search of cost savings.
Planned activities for the next period (August-September)

· Reconcile requirements and design of AOS Technical Building with budget.

· Obtain approval of contract for AOS Technical Building foundation package and start construction. 

· Release bid documents for AOS Technical Building shell packages.

· Complete tender actions for the OSF Technical Facilities and for the drainage structures as part of the access road.

· Complete tender for complete catering services (board, lodging, laundry, camp management, and maintenance services) as part of the ALMA and Contractors Camp operations. Projected service start is 2005 January 1.  

· Construct modified formation level of the access road all the way to the AOS (through end of 2004).

· Tender analysis and contracting for the design and preparation of tender and construction documentation for the power generation and transmission system (The Power Plant).
NRAO Staffing  (FTE)
	
	Planned
	Actual

	North American Staffing  (Oct 2003 Plan)
	4.6
	2.5

	NRAO FTE
	4.6
	2.5

	Contract Staff (NRAO)
	0
	0

	Open Positions (NRAO)
	0
	0


2.2
Antenna

(Victor Gasho)

Planned versus actual accomplishments over the period (June-July), with recovery plans for late or incomplete activities

3.035.8510 
Complete Technical Performance Report Vertex 

(2004-Mar-26) 

This milestone completed 2004-Jun-29.
3.035.8545
Complete Technical Performance Report AEC

(2004-Jun-30)

Progress on this milestone has been slowed due to Contractor delays and to conflicts with other activities. A draft report exists which needs to be consolidated.  EU Deliverable.

3.035.8550
Closing date Production Antenna Bids

This milestone was achieved on 2004 Apr 30, as became necessary given the fact that the RFP/CFT were issued on the 17th of December. EU/NA Deliverable
3.045.8560
Bids evaluation due to the Project Office 

This milestone was completed on time. The composition of the Joint Technical Evaluation Team (JTET) charged with the managerial and technical analysis of the bids was finalized in agreement with the management and its charge was consolidated. The JTET, composed  of 21 members (9 ESO, 10 NRAO, 1 CalTech, 1 Cambridge) had to produce a first, independent bids evaluation report without taking into account the results of the Antenna Evaluation Group work on the two prototypes. Later the core JTET team had to incorporate in the bids evaluation the results of the AEG work in Socorro.  After being reunited in Europe and in the USA the JTET delivered the first report on 2004 June 15. The report was given to the JAO and to the respective contract award committees of the two executives. Immediately after the JTET was then delivered the summary results of the Antenna Evaluation Group and on 2004 June 17 delivered an addendum to the previous report taking into account the new data. EU/NA Deliverable.
3.070.30325
Transporter TS and SOW submitted to ALMA EDM (2003 Nov 28)

Progress slowed by prototype antenna contractor delays and problems and pressure from the production antenna procurement. One FTE added to the ESO staff to prevent further slippage. Delayed to TBD. EU Deliverable.
3.070.30401 
Transporter Procurement Documents Ready

(2004 Jan 15)

Progress slowed by prototype antenna contractor delays and problems and pressure from the production antenna procurement. One FTE added to the ESO staff to prevent further slippage. Delayed to 2004 SEP 30. EU Deliverable.
3.070.30402
Transporter PDR




(2004 Jun 01)

Delayed due to delay of Transporter document preparation. Delayed to TBD. EU Deliverable.
Technical status and technical performance results achieved over the period
Production Antenna Procurement – In addition to the production of the Bids Evaluation Report, the Antenna IPT lead and deputy are involved in clarification activities with bidders and in meeting of the respective contract award committees as well as coordination meetings between the two executives to support the decision on the choice of the Contractor(s) for the supply of the 64 antennas.  

Work is also being done on the evaluation of the cost of the various design proposed by the bidders. The total life cycle cost is associated, amongst others, to the transporter cost, to the maintenance and spares, to the mass of the antenna and their impact on foundations and transporter cost, and to the power consumption.  Preliminary numbers are being generated for the various items under the control of the antenna IPT.  A campaign of testing of the power demand of the two prototypes was initiated by the antenna IPT, and power data were collected in June (presently under impact evaluation). These are North American and European tasks.

Vertex Prototype Antenna – Antenna testing by the AEG was completed on 2004 May 30. Spare encoder that had failed in December was sent back to BEI in June for evaluation. No conclusive problem was found by BEI and, so a voltage regulator, that was suspected to be bad, was replaced. BEI mentioned a possible problem with the wiring, which will be checked when the encoder is reinstalled. Power consumption was measured on the antenna for fast motion modes and while idling in late May, report due out soon. Monitoring of the metrology systems is continuing due to the apparent incorrect functioning during the AEG testing. These are North American task.

AEC Prototype Antenna – Leakage from the azimuth linear motor cooling system has damaged several linear motors. This has prompted the Contractor to remove the motors to be removed and sent back to the manufacturer for repair. The motors will not be reinstalled till September. Shimming of the antenna base was being performed to diagnose the azimuth pointing problem found by the AEG. Effectiveness of fix will be determined in September when azimuth drives are fixed. These are European tasks.

Transporter – The ICDs to site and to the antenna are complete and were part of the Antenna CFT/RFP. The Transporter specification is under internal review in the IPT antenna. Work has started on the Statement of Work.  The completion of the preparation of the CFT documents is expected to be ready for review not later than 2004 September 30.   A formal project review is planned.  These are European tasks.
Nutator – The Nutator has had problems with not being able to reliably operate during gusty or high wind due to a suspected 200 Hz resonant frequency that hampered the tuning of the auxiliary servo loop and undersized motors in this auxiliary system. Work is planned to rectify these problems before proceeding with the production units. This is a North American task.

Band 6 Cartridge FEA – Continued to support FE IPT with FEA analysis of Band 6 Cartridge and receiver frame. This is a North American task.
Highest-level technical and managerial risks and concerns
· Late delivery of antennas will delay level one milestone of 1st antenna available at OSF 2005-DEC.

· The metrology system not tested on the antennas, requires further testing.

· Antenna bids exceed budget. This demands negotiations with bidders and may delay the signature of the contract(s). 

· Testing of the antenna in Socorro was limited by the poor seeing conditions and by the inability to test the surface accuracy under varying gravity conditions. This leaves a residual risk about performance of the antenna at the AOS. 

Planned activities for the next period (August-September)
Production Antenna – Continue clarification and negotiation phase with bidders, work on operational costing report.

Vertex Antenna – Continue support of antenna for prototype integration. Schedule preventative maintenance on HVAC system. Monitor the tiltmeter metrology system to diagnose problems with the system. Reinstall spare encoder and sent back from repair. These are North American tasks.

AEC Antenna – Continue support of antenna for prototype integration. Contractor to repair azimuth linear drives. These are European tasks.

Transporter – Continue work on statement of work and technical specification. This is a European task.

Nutator – Remove nutator and bring back to lab to diagnose and correct problems related to observing in windy conditions. Start to generate TS and SOW for sending manufacturing of the nutators out for bids. This is a North American task.

2.3
Front End

(Antonio Perfetto)
Planned versus actual accomplishments over the period (June-July), with recovery plans for late or incomplete activities

Front End 1st Local oscillator  –
· Submit and have approved a CRE to change the band 9 frequency plan to use a X6 instead of a X5 cold multiplier
Status: Complete.

· Measure the performance of a band 9 prototype based on the X6 frequency plan concept
Status: Complete.

· Evaluate schedule impact of the band 9 LO technical problems and develop and implement a recovery plan for band 9 LO
Status: Incomplete.

· Developed recovery plan based on the idea that development of the Band 9 cartridge can proceed with a short lifetime amplifier while a final solution is being developed.

· A prototype (single channel) LO plate is to be delivered to Band 9 by 1 Sep 2004.

· A complete LO source with integrated X6 frequency multipliers will be delivered by 1 Oct 2004.
· Implement changes to the band 3 and band 7 that will bring them into full compliance
Status: Complete.

· Deliver the Band 7 frequency triplers for front end #2

Status: Complete.
· Submit for review to upper management the following documents for band 3 which will be used as models for similar documents for bands 6, 7, and 9:  Statement of Work (SOW), Technical Specifications, Compliance Matrix, Acceptance Test Plan, Product Acceptance Procedures and Acceptance Report for serial # LO3-1

Status: Complete. Drafts of these documents are being circulated.
Band 6 Cartridge –
· Refine and test a matching circuit between mixer and preamp designed to improve sideband isolation
Status: Incomplete.  Completion date: 3 Sep 2004.

· Complete design, coding, and test of the following software modules:

· Automatic phase lock and control of the production LO during cartridge testing
· Automatic control of the sideband injection signal during mixer and   cartridge testing
Status: Complete

· Complete technical description documents for the Mixer and Cartridge Test Systems
Status: Incomplete.  Completion date: 1 Nov 2004.  Task is not in the critical path for the delivery of the band 6 cartridge 

· Complete confirmation that requirements are met with the first 50 mm SIS mixer wafer fabricated by the University of Virginia

Status: Complete

· Complete hardware construction of the amplifier test system, which will be used to test preamplifiers delivered by ACC
Status: Complete

North American Front End integration center –
· Complete Tucson Front End group personnel transfer to Charlottesville (7 FTE in 2004)

Status: Complete.

· Design the FE test and measurement equipment

Status: Incomplete.
Completion date: 24 Nov 2004.
 Technical performance results achieved over the period

Front End  1st Local oscillator –
· Band 3 and Band 7 now meet all specifications.

Band 6 cartridge –
· The matching circuit between the mixer and preamp, redesigned to improve sideband isolation when the mixer is connected to a cold OMT, has been through four incremental design iterations and each new design delivers better performance than the previous design. Preliminary results from latest version show great promise of further improving the sideband isolation while maintaining acceptable noise temperature and mixer-preamp gain. 

· A scanning system is under construction to measure beam direction and polarization isolation for the cartridge.  Although mentioned two years ago that these measurements would be performed only at the integration center, decisions finalized at the Band 6 PDR now require these measurements prior to formal cartridge acceptance.
Highest-level technical and managerial risks and concerns

Front End 1st Local oscillator –
· Power and/or noise performance of the band 9 LO chain.

· The lifetime of the band 9 power amplifier.

· Delivery of the LO monitor and control units that have to be integrated into the planned deliveries of LO sources for front ends #2 and #3.

Band 6 cartridge –
· Delays in delivery of several components from vendors pose serious risks to the 1 October 2004 cartridge ship date.  The mirrors were due 15 June but have been delayed until 6 August.  The warm IF amplifiers were due 15 August but have now been delayed until 30 August.  There is considerable risk in relying on AML for these amps because they require a new design.  In response to this concern, AML has promised to provide frequent progress reports.

· Completion of the mixer and preamp bias supplies poses another significant risk to meeting the delivery date for the first cartridge. 

· Schedule delays caused by a failure of the Sumitomo cold head in the Mixer Test System were averted by installing a cold head that was ordered previously for this kind of failure.  Significant schedule slips would occur from a similar cold head failure in the Cartridge Test System, so a spare cold head has just been ordered for that system.  (The Mixer and Cartridge Test Systems use different Sumitomo cold head designs).

Planned activities for next period (August-September)
Front End 1st LO –
· Deliver band 3 LO sources for front end  #1  (Scheduled for 1 Aug 2004)

· Deliver band 7 LO sources for front end # 1 (Scheduled for 1 Aug 2004)

· Deliver band 3, band 6 and band 7 LO sources for front end #2 (Scheduled for 15 Sep 2004)

· Deliver prototype LO driver test plate for band 9 compliant with the x6 frequency multiplication scheme.

· Make technical progress on finding a solution to the band 9 power amplifier lifetime problem.

· Begin accelerated life testing of the band 7 power amplifier.

· Begin to look at value engineering the LO units to minimize manufacturing costs.

Band 6 Cartridge –
· Mixer-preamps with improved matching networks to increase sideband isolation will be installed in the prototype cartridge and then this cartridge will be tested.

· The beam scanner for measuring beam patterns and polarization isolation in the cartridge test system will be completed and beam data acquired.

· Technical description documents for the Mixer and Cartridge Test Systems will be completed.

· The first Band 6 production cartridge will be built, delivered, and formally accepted. 

· Develop the monitor and control software for the cooled IF amplifiers test set.

North American Front End integration center –
Test set design and integration center facilities
· Complete the front end test set specifications and requirements document and Front end Test Plan.

· Procure and purchase basic test equipment and hardware for the front end test set

· Procure and purchase the front end tilt mechanism

· Purchase lab furniture (workstations, cabinets, etc.)

· Complete the Helium compressors cryolines and manifold system

· Receive and accept the Front End cryostat #1 from ESO.

Front end design –
· Cold cartridge DC bias modules: make design changes to resolve outstanding problems, test and deliver one module to each one of the cartridge developers. Finish writing and submit the related documentation for approval

· LO M&C box: Build, test and deliver units for LO drivers #2.

· Complete modifications to the cartridge support electronics and deliver the hardware and software to the cartridge builders.

Front End Staffing (FTE)
	
	Planned
	Actual

	North American Staffing  (Oct 2002 Plan)
	57
	42.2

	NRAO FTE
	34.2
	30.2

	Front End Staffing in Canada
	12
	12

	Contract Staff (NRAO)
	0
	0

	Open Positions (NRAO)
	0
	5


Notes:
(1) The five planned positions will support the Front End Integration Center, Front End design and Band 6 Cartridge activities.
(2) Procurement for commercial design and fabrication tasks with budgeted in-house staff of 2 FTE is currently in process.
2.4
Back End

(Clint Janes)
Planned versus actual accomplishments over the period (June-July), with recovery plans for late or incomplete activities

· Critical Design Review (CDR).  The BE CDR was conducted in May and a response to the Review Panel Report was sent to JAO in July on schedule.  Action has been initiated on significant issues.  The Review Panel noted that verification of the prototype designs and manufacturing drawings for the designs are incomplete.  JAO has directed that verification of performance need be provided for CDR only to the extent possible with bench tests.    JAO issued a variance to project regulations that require manufacturing and assembly drawings for the CDR, asking instead that adequate drawings be provided to evaluate the performance of the design.  As a result, follow-on CDRs by BE product area can be completed sooner than the May ’05 date shown in earlier recovery plans.  Most of the planning and verification is done in NA because that is the location of the two major BE Integration Centers.

· Release of modules to prototype SI.  Many BE modules were released for testing during the reporting period to include 2 sets of antenna racks.  As a result, sufficient functional modules have been provided to conduct SI prototype tests and the delivery milestone is complete.  Follow-on milestones will respond to Prototype SI’s request that enough modules be released to conduct tests on two polarizations with two antennas using “true” prototypes.  True prototypes, i.e. prototypes identical to production modules, will not be ready in the quantities now required until 1st Quarter 2005.   To explain, several modules, e.g. power supply, rack wiring, the LO reference receiver, and the module hardware itself are undergoing modifications as a result of early testing.  The IF Processor and the Total Power Digitizer (European deliverable) modules are undergoing major design revisions to meet project performance  requirements.  The digitizer/demux (European deliverable) and parts of the Photonics LO are under design development.  Sufficient temporary Photonics LO prototypes are planned for delivery to testing in December.  No functional digitizer/demux assembly is currently on hand; without it, no e2e tests of the BE IF data system are possible.  Fully functional assemblies are not scheduled for delivery to prototype SI until Q1 2005; a backup plan is being formulated in the event further delays are encountered.
Technical status and technical performance results achieved over the period 

· The Digital Transmissions System (DTS) was tested successfully from the antenna module to the correlator using the pseudo random number generator on the formatter (transmitter) board through 22 km of fiber and data active on multiple data channels (colors).  Promised DTS modules have been delivered to prototype SI, less functional digitizer/demux circuits (European deliverable).

· A draft SOW for the fiber cable specification, installation, and technical building management (European deliverable) has been released to vendors for proposal preparation.  The work includes comment on requirements for the Photonics LO.

· Prototype IF Processor modules, following the baseline plan, were completed for two polarizations.   Initial performance measurements show that these modules, using connectorized RF modules, do not meet the new system gain flatness requirement.  The baseline modules will be useful, however, in prototype testing until the newer modules, which use integrated RF components, are delivered in 4th Quarter 2004.

· Science IPT has initiated a CRE (Change Request) for the Total Power (TP) Digitizer circuitry which requires 4 times the data rate, higher efficiency, and non-averaging “boxcar” integrations.  The TP digitizer is part of the IF processor.

· Low frequency LO reference and timing modules and the 2nd LO synthesizer modules have been delivered to prototype SI, and have tested satisfactorily for the most part.  Reliability and minor phase noise problems are being addressed with the LO Reference Receiver.

· The critical functions of the laser synthesizer for the Photonics LO are being tested prior to final wiring and assembly, and construction of the photonic distribution module for prototype SI testing is in progress.   Concerns about polarization dispersion remain and are being studied with help from the University of Kent.  An e2e test using the line length corrector design is scheduled for December ’04. 
Highest level technical and managerial risks and concerns

· To meet the requirement to deliver modules for 1st two antennas by November 2005, the BE IPT plans to provide pre-production modules which may require revision for the full production run.  The pre-production modules will be produced in parallel with completion and testing of prototype modules.  The existing prototypes and the pre-production modules will perform adequately for science operations.

· If performance problems are encountered with the production version of the digitizer/demux due for testing 4th Quarter 2005, delivery will be seriously delayed.  A backup plan is being devised for a substitute digitizer/demux to permit limited science testing at the AOS in the unlikely event further delays are experienced.  The digitizer/demux is a European deliverable.

· IF processor specifications have changed since release of a contract for construction of prototype integrated modules.   An order of pre-production modules will permit a second cycle of prototyping and testing before the final production module is procured.  The existing prototypes and the 1st set of integrated prototypes are expected to work adequately for initial testing and science operations.

· Polarization dispersion problems with components in the Photonics LO design could result in phase noise performance less than requirements.  A study to analyze and compare the performance of the current design with an amplitude-modulated single frequency scheme is being proposed.  Prototypes and pre-production modules for the 1st two antennas may not meet specification for the highest planned frequency and the most distant antenna, but will be adequate for initial testing and science operations at the Array Operations Site (AOS).   
Planned activities for the next period (August-September)
· Complete 1st Draft Production Plan for initial build of pre-production modules to be used on first 2 – 8 antennas.  Establish schedule for build and update production budgets.

· Continue design updates for module hardware, power supplies, rack wiring.

·  Assist prototype SI with testing.

· Continue design development of prototype/pre-production Photonics LO. 

· Continue update of design for LO Reference Receiver.

· Continue cooperative effort with RAL (Rutherford Appleton Lab) to identify polarization effect on phase, specifications for an optical amplifier, and to compare RAL and NTT (commercial company in Japan) photomixers.

· Initiate study comparing photonics LO with AM single frequency technique.
· Continue studies of polarization dispersion effects on Photonics LO design.

· Initiate re-staffing required moving Photonics LO product development from Tucson to Charlottesville. 

· Schedule follow-up CDRs for BE product areas.

· Initiate backup plan for digitizer in unlikely event European digitizer is further delayed.  
NRAO Staffing (FTE)

	
	Planned
	Actual

	North American Staffing  (Oct 2002 Plan)
	20.3
	16.8*

	NRAO FTE
	20.3
	16.8*

	Contract Staff (NRAO)
	0
	8.5**

	Open Positions (NRAO)
	0
	4


* From ALMA time sheets maintained at CV

**  Drops to 4.5 1 Sep ‘04
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Figure 1.  
Back End Analog Antenna Rack
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2.5
Correlator 

(John Webber)

Planned versus actual accomplishments over the period (June-July), with recovery plans for late or incomplete activities

The goals for June-July 2004 were:

· Continue production printed circuit board bench testing and have 50% of the boards for the first quadrant verified:

· Completed; 55% of the boards have passed bench tests.

· Complete test facility construction:

· Completed except for cutting holes the floor (waiting for delivery of spare steel floor tiles).

· Complete firmware for new test fixtures:

· Completed.

· Place order for bins:

· Completed.

· Place order for cables:

· Completed.

· Begin hiring process for an engineer to work first at the NTC with the intent of moving to Chile in 2006 with the first quadrant delivery:

· Completed; at least one suitable candidate has been identified.

Milestone summary –The original construction plan for the correlator involved placing orders for most of the elements one quadrant at a time.  This is the philosophy behind the official milestone table carried by the project, of which the last official update is Version 2003nov07a, even though many milestones have been accomplished since that date.
The new construction plan, including the TFB, involves placing essentially all the orders for everything up front and achieving substantial savings as a result.  In addition, the implementation of the new ALMA Project Management Control System has been used in the generation of an entirely new schedule for the correlator.  However, the milestones in the new schedule have not yet been officially adopted.  

It is somewhat difficult to relate the old milestones to current status, because the plans are different.  Changing the procurement strategy also resulted in apparent delays of some old milestones while speeding up some activities and having little effect on the overall delivery schedule.  The following table attempts to relate current status to the old milestones:

In the following table, milestones 92xx are level 2, and 60xxx are level 3.

	Milestone 
	Description
	Nov7a

target
	Revised

target
	Status
	Comment

	9225
	Ship prototype to Socorro
	15 Dec 03
	3 Feb 04
	Done 3 Feb 04
	Was ready to ship on time

	60308
	Hardware docs complete
	15 Dec 03
	3 Feb 04
	Done 3 Feb 04
	Was ready to ship on time

	9220
	Custom chip contract signed
	31 Oct 03
	31 Oct 03
	Done 19 Dec 03
	Procurement process slow

	9222
	Corr card PCB contract signed
	31 Oct 03
	31 Oct 03
	Done 5 Nov 03
	One week delay

	9230
	1st quadrant assembly begins
	31 Oct 03
	31 Oct 03
	Done 5 Nov 03
	One week delay

	9235
	1st quadrant board testing begins
	1 May 04
	1 May 04
	30 Mar 04
	One month early

	60401
	1st motherboard installed
	15 Apr 04
	23 Sep 04
	
	Will probably be earlier than target

	60403
	All motherboards installed
	15 Jul 04
	25 Mar 05
	
	Same as 60401

	9240
	1st quadrant integrated testing begins
	1 Jun 04
	20 Nov 04
	
	Will probably be earlier than target

	60404
	All 1st quadrant PCBs assembled
	30 Sep 04
	29 Oct 04
	
	1 month delay

	60405
	1st quadrant end-to-end testing begins
	30 Sep 04
	4 May 05
	
	6 month delay

	60501
	1st quadrant ready to ship to Chile
	30 Sep 05
	22 Dec 05
	
	2 month delay


Bottom line:  the correlator is on track to have the first quadrant installed in Chile by the end of June 2006.

By the time the first quadrant is delivered, substantial progress will have been made toward the construction of quadrant two, and most of the hardware for quadrants three and four will have been delivered.  Final installation will be complete by October 2008.

Since we expect to meet the schedule for delivery, no recovery plan is required.
Technical status and technical performance results achieved over the last period
Procurement – Essentially all the hardware is being manufactured commercially, and contracts are in place for all parts of the first quadrant for all except the following:
· Tunable Filter Bank cards: pre-prototype in design stage; delivery of production units now scheduled to begin 21 Nov 2005.  

· Final Adder Card:  re-design to accommodate TFB implementation completed; procurement begins late in 2004

· Data Port Interface Card:  prototype in fabrication.

With the change in procurement strategy adopted late in 2003, we have placed orders for almost everything in the correlator and saved over $2M in the process.

Delivery and checkout –We have received over 60% of the printed circuit boards needed for the first quadrant.  Almost all of these have successfully passed the initial set of tests in test fixtures.
We have the following minor problem:

Some of the custom correlator chips have a few slightly bent pins which occasionally require special attention during assembly.  This is actively under discussion with the chip manufacturer.  At worst, it is a minor cost issue, as the chips are functional once assembled onto cards.

The new test fixtures have been completed and the software written and verified.  A filter card/station card test fixture was delivered to the University of Bordeaux for use in both Tunable Filter Bank development and digitizer testing, for which it is extremely helpful.

Tunable Filter Bank (TFB) development—European activity  – The tunable Filter Bank card is a deliverable from the University of Bordeaux.  Its development schedule has been incorporated into the ALMA PMCS.  The development is currently on schedule.
· Checkout of the first quadrant of the correlator will be done using a small complement of the original single-filter cards, because of the TFB delivery schedule.

Highest level technical and managerial risks and concerns

· The only significant risk is that a realistic schedule for the first TFB production units show them being delivered in November 2005.  This is too late to allow sufficient integrated testing time for a March 2006 shipping date for the first quadrant (but perhaps OK for shipment in May or June 06).  If this schedule cannot be accelerated by at least 2 months, a possible course of action would be to order enough original filter cards to populate the first quadrant of the correlator to handle the first 8 antennas, at an estimated cost of $130K.  The original filter cards use easily obtained components and can be ready in plenty of time if an order is placed in January 2005.  This risk is thus a cost risk rather than a schedule risk.

Planned activities for the next period (August-September)
The goals for August-September 2004 are:

· Continue production printed circuit board bench testing and have 60% of the boards for the first quadrant verified;

· Complete test facility construction by cutting holes in the floor;

· Install the first motherboard in the first production bin;

· Receive enough bins for the first quadrant;

· Test and debug the Data Port Interface prototype boards;

· Conduct interviews for an engineer to work first at the NTC with the intent of moving to Chile in 2006 with the first quadrant delivery.

NRAO Staffing (FTE)

	
	Planned
	Actual

	North American Staffing (Oct 2002 plan)
	6
	5

	NRAO FTE
	6
	5

	Contract Staff (NRAO)
	0
	0

	Open Positions (NRAO)
	1
	1


2.6
Computing
(Brian Glendenning)
Planned versus actual accomplishments over the period (June-July), with recovery plans for late or incomplete activities

· One level 2 milestone was originally scheduled for this period. The integration of subsystem minor release (R1.1) was completed as scheduled on 2004-06-01. An overdue milestone is the Computing IPT 2nd incremental Critical Design Review (CDR2), originally scheduled for 2004-05-01 has been deferred until 2004-08-01 to allow the project and CIPT time to develop the operations planning further. (This plan revision was made in late 2003). Milestone completion refers to the delivery of the review report. The documentation package (over 60 documents) was put together and the meeting was held in this period.

· Below these level 2 milestones a number of important activities were scheduled.

· Timing event synchronization software was intended to be delivered to prototype system integration in this quarter, however it was deferred in favor of providing improved LabView support to hardware engineers. As of late July this software was under test.

· The ALMA Export Data Format was submitted to the project for approval at the beginning of the 2nd quarter. It has been planned for submission at the beginning of the 1st quarter.

· Several hardware/software ICDs are still outstanding. We intend to complete them before 2004-10-01.

· A study was carried out to determine which the best underlying commercial RDBMS for ALMA requirements. Oracle appears to be the most suitable, based primarily on its XML support. The ALMA Archive and underlying ESO NGAS software was ported to Oracle. A portability layer API was introduced to reduce the dependence on COTS database choices.

· The control software team developed a draft Python API for the control system command language (CCL).

· The Offline subsystem (AIPS++) delivered stable snapshot 6 with all expected functionality about one week later than plan.

· The Computing IPT derived a set of operations requirements from the Operations plan version H2, and assigned those requirements to subsystems. This partially formed the basis of planning documents presented at CDR2.

· As scheduled, the integration, test, and support team (ITS), took responsibility for operational installation to prototype software integration from the control software team on June 1.

· Several papers were presented by CIPT subsystems at the SPIE conference in Glasgow.

· Patch #2 was made to ACS version 3.1 in July as planned.

Technical status and technical performance results achieved over the last period
· It was determined that the ALMA Data Rate Specification (6 MB/s average, 60 MB/s peak) is compatible with the DRSP, although the data rate has a higher fraction of visibilities (vs. pixels) than originally expected. This is reported in ALMA Memo #501. Initial benchmarking was performed demonstrating that the underlying bulk data transfer mechanism (based on the CORBA A/V service) can keep up with the peak data rate on Gbit networks.

· A deviation was noted in the byte order of the temperature readings produced by the AMBSI-1. Software was written to detect the byte order and correct it. This will be corrected in the next firmware revision.

· Timing event synchronization is not yet available to prototype system integration through the Python scripting language.

Highest Level technical and managerial risks and concerns

· The CIPT presented at CDR2 an increased estimate of costs to complete the construction budget baseline scope, as well as an estimate of operations costs (e.g., network communications) required during the construction period. If these funds are not available functionality descoping will be required.

· The impact of Japanese entry to the project will be considerable. We have however made significant progress in agreeing to costs and management principles with K.I. Morita.

· ICDs have languished. Those which have been delayed by the CIPT will be submitted by 2004-10-01. The following ICDs are either obsolete or have not been started by the various hardware groups: Master Laser, Laser Synthesizer, Line Length Corrector, Master oscillator (not pressing), Final nutator (not pressing), Chile weather station (not pressing).

· Prototype System Integration (PSI): Requirements and hardware/software integration procedures are receiving attention but it is late. No description of the photonic equipment computer interface is known to us. PSI support activities outside of those needed to commission our software should be budgeted. If PSI is carried out in Tucson (where we have one FTE) vs. Socorro (where we have many) we will delay the time at which we get first fringes on an antenna (but could arguably advance the lab schedule).

· Chilean staff should be soon to form the core of the software support team for commissioning.
Planned activities for the next period (August-September)
· The CDR2 report and project response will be available.

· We will have a first integrated version of our planning in the PMCS system.

· We will have submitted for approval all ICDs for which we have good first drafts.

· The antenna control software will have been ported to new real time OS and to ACS 3.1.

We will have checked in all software for our R2 subsystem release. (However the actual release integration process will start 1 October.) The planned features are:

· Raw data acquisition for single field interferometry, also in simulation

· Executive: GUI start/stop/monitor of all subs, incl. ACS 

· Architecture: ALMA data model for this mode, code generator, site char. DB

· Observing Tool: Support interactive sched., store to repository, Validation

· Scheduler: ATF interactive mode and min.dynamic scheduling

· Control: scripts with SB, store monitor pts, command interface, simple GUI, Plots

· Correlator: store raw data in VOTable format

· Telescope calibration: phase-, ampl.-,baseline- calibration, pointing scan, temp.scale 

· Pipeline: basic quick look with EDF input + some heuristics in Python

· Archive: store XML, monitor, raw data, provide EDF in VOTable format

· Offline: Data Capture, Simulator writing External Data Format subset

NRAO Staffing (FTE)

	
	Planned
	Actual

	North American Staffing  (Oct 2002 Plan)
	18.5
	20.4

	NRAO FTE
	15.6
	16.9

	FTE Staffing in Canada
	3.0
	3.5

	Contract Staff (NRAO)
	0
	0

	Open Positions (NRAO)
	0
	1


2.7  Systems Engineering and Integration
(Dick Sramek)
Planned versus actual accomplishments over the period (June-July), with recovery plans for late or incomplete activities

Management  –
· SE&I management, working with ALMA management and PMCS, revised the SE&I work plan.  
· The IPT tasks are divided into five top level work elements: 
· Management
· System Engineering
· Product Assurance
· Prototype System Integration
· ALMA System Integration. 
This better reflects the tasks and responsibilities of SE. The detailed planning and the establishment of new milestones, manpower planning, detailed tasks descriptions were started and shall be completed in the third quarter 2004. It is expected that more funding is required especially for the prototype and system integration in Chile. The justification will be prepared during the coming quarter.
· Two new engineering positions were created for the Prototype System Integration group:
· an LO/RF position was created in Tucson and filled by Robert Freund who moved from the Front End IPT
· A digital engineer position was created in Socorro to integrate the Data Transmission System, Correlator and computer control, and was filled by Zach Barnes, who moved from the Back End IPT.
· Time was spent in supporting other IPTs.  SE management participated in the Computing CDR2 and served on the core team evaluating of the antenna bid proposals.

· The System Engineering IPT is now responsible for the management of the ALMA Test Facility (ATF).  The SE lead (Sramek) shall be contacted regarding all planned activities at the ATF.

Configuration Control ALMAEDM – The ALMA Board now has workspaces on the EDM, although they are not visible to all users, the information will now be archived on the EDM. The back end IPT and the front end IPT now have IPT level approval forums and are now issuing approved IPT level documents. All design review materials for the front end, and back end are available online, in the design review archive.
The need for an inventory, maintenance and problem reporting tool was identified and a short specification document and implementation plan prepared.  It is of highest priority to have such a tool operational before the sub-systems arrive in Chile.  In addition the need for a more automated documentation system was investigated.

Engineering Requirements & ICDs – A series of meeting were held between Science, Front End, Back End and System Engineering IPTs to reach agreement on the appropriate values and the allocation between sub-systems for several technical requirements.  Agreement was reached on these issues and the document System Technical Requirements (ALMA-80.04.00.00-005-A-SPE) was approved by the CCB at its July 29 meeting.
The CCB approved 3 ICDs on July 1 and two ICDs on July 29.  The status of the ALMA external ICDs at the end of this reporting period is shown in the table below. 

	External ICD
	
	
	%

	31-Jul-04
	# ICDs
	weight
	Complete

	Approved
	13
	3.00
	30%

	submitted
	13
	2.00
	20%

	draft
	10
	1.00
	8%

	not started
	8
	0.00
	0%

	
	44
	
	57%


Applying the weight shown to the status of the ICDs, the percentage complete can be used to track progress towards approval of these documents.  The goal for the end of the next reporting period is to get the 13 submitted ICDs approved.  This process should accelerate in the last four months of the year with the addition of SE staff at ESO.

	External ICD
	
	
	%

	30-Sep-04
	# ICDs
	weight
	Complete

	Approved
	26
	3.00
	59%

	submitted
	10
	2.00
	15%

	draft
	4
	1.00
	3%

	not started
	4
	0.00
	0%

	
	44
	
	77%


The definition of the last four ICDs is not clear and these may be replaced with other documentation.  This format for tracking ICDs presents more detail than using a single milestone for the completion of all 44 external ICDs.  We propose using this metric in the future.

The greatest concern in completing the ICDs is allocating the resources within the IPTs to write the documents and within System Engineering to review the documents.  We must be aware that the more we press for the completion of these documents, other deliverables may slip.

Product Assurance – Reliability Analysis – The bottom-up analysis of system reliability, which began in December 2003, made good progress this reporting period.  As the design of each hardware module is completed, the list of components and their reliability as presented by the manufacturer or by industry standards are used to calculate the MTBF of the complete module.  This information is passed on to the designers for consideration in their design.  Interim and final reliability reports will be issued for each sub-system.  
The work-days of effort for each sub-system and the percentage complete are shown in the table below.

	Reliability Analysis
	
	
	

	31-Jul-04
	total effort
	complete
	complete

	
	work-days
	work-days
	%

	Correlator Subsystem
	54
	44
	81%

	Back End Subsystem
	79
	55
	69%

	Front End
	46
	20
	44%

	Computing
	25
	0
	0%

	LO Subsystem
	30
	0
	0%

	TOTAL
	234
	119
	51%


At the end of the next reporting period, the planned completion is:

	Reliability Analysis
	
	
	

	30-Sep-04
	total effort
	complete
	complete

	
	work-days
	work-days
	%

	Correlator Subsystem
	54
	49
	91%

	Back End Subsystem
	79
	69
	87%

	Front End
	46
	36
	78%

	Computing
	25
	5
	18%

	LO Subsystem
	30
	0
	0%

	
	234
	159
	68%


In August, there will be substantial vacation taken, but the sub-system reliability analysis is proceeding on schedule and this task should be finished in the first quarter 2005.  A single-point-failure analysis will begin at that time.  

Prototype System Integration – All prototype hardware was scheduled to be delivered to System Integration by January 2004.  Only the prototype correlator was ready on time.  Most hardware was delivered three to six months late; some hardware was still not delivered at the end of July.  More hardware than expected was in preliminary, not prototype form, when delivered, and some modules did not meet performance specs when delivered.  Details are below. 
The prototype system integration is underway in both Socorro and Tucson.  
· Wiring of the first antenna's Analog and Digital racks was completed; racks for the second antenna will be ready in August.

· All 8 Second LO Synthesizer modules have been completed and bench tested and are available for SI;

· The temporary version of the Downconverter complex (4 modules, with 2 
units of each being built) was delivered to SI;

· The Correlator has been operational since early March, and now it has all 
four DTS Receiver cards installed and working; 

· All four DTS Transmitter modules have been built and bench tested, except for the Digitizer subassemblies;

· Digitizers for two DTS transmitters were delivered early in the year, but they have not performed correctly; two engineers from Bordeaux traveled to Socorro in June to address the problems;

· Construction of the RF Simulator was completed and the unit is under test;

· LO and power supply modules received from BE are being tested. Various design problems with the DC Power modules were discovered and are being corrected.

· The central LO reference modules were delivered and are being integrated into the Central LO Rack;

· Two First LO Driver assemblies for band 6 were delivered by the Charlottesville LO group; these have been bench tested and are now being integrated with the RF Simulator; 

· Two Reference Receiver modules have been received and integrated into the RF Simulator rack;

· The First LO Offset Generator (fine tuning) modules for both antennas have been received and tested;

· Module-specific software in Python is being written by SI staff to allow control of the devices through the infrastructure provided by the Computing IPT, but the software is far short of an integrated system.
A review was held in late July to determine the delivery date and status (temporary, preliminary, limited prototype, prototype) of hardware yet to be delivered to SI.  A report is being prepared.

With delivery of some modules not expected until August or September, the date for the move of the lab integration to the ATF will likely not happen until December 2004.  Although the test plan has changed over the last year, this date for the move represents about a seven month slip in schedule.  Attempts will be made to accelerate the integration, but the recovery plan will likely involve initiating partial production before the SI testing is complete.  This will mean outfitting the first few ALMA antennas with pre-production hardware, but it will allow the antenna schedule to be met.

NRAO Staffing (FTE)
	
	Planned
	Actual

	NRAO Staffing
	7
	7

	Contract Staffing
	0
	0

	Open Positions
	0
	0

	Planned Positions
	NA
	NA


Creating new positions is anticipated next period to support System Engineering and the prototype System Integration.  A new staffing plan for SE&I will be prepared as part of the PMCS effort; additional staff to SE and/or SI may be indicated. This needs to be coordinated with ESO which also anticipates new hires in the last half of 2004.

2.8 
Science
(Al Wootten)
Planned versus actual accomplishments over the period (June-July), with recovery plans for late or incomplete activities

· Monitoring of site conditions continues, with monthly posting of data to the ALMA/NA website.   Further iteration on the Operations needs for site characterization continued.  Progress is on schedule.
· Science IPT has provided review panel members and observer expertise Computing CDR2 (report in final discussion as of 2004 July 30) and for evaluation of design of the ALMA Total Power Back End (TPBE).  Progress is on schedule.

· Several telecons of the Calibration Group occurred, to stimulate progress on the further development of the Calibration Plan and the deployment of elements of the Plan on the ATF prototype interferometer.  Progress is on schedule.

· The Science IPT worked with the Back End IPT on TPBE parameters (gain flatness, digitizer range, sideband separation and digitizer offset).  In close collaboration with the BE IPT, a CRE was developed for a TPBE design in response to the BE CDR.  This is an unplanned accomplishment.
· Tom Wilson, Science IPT co-lead, attended the ALMA Board in Garching during 2004 June 23.  The Science IPT provided support to the ASAC as it responded to its Charges from the Board and has provided organizational support for its Sept. 27-8 meeting in Charlottesville.    Progress is on schedule.
· Science IPT/NA also supports the ANASAC; this body was included in planning discussions of the AAS Town Meeting which have occurred.  Progress is on schedule.

· The Science IPT worked closely with the Operations Group and Paul van den Bout, Head of the NA ARC in preparation for ALMA Operations. Progress is on schedule.

· The American Astronomical Society ALMA Town Meeting to be held at 1:00 pm on 2005 January 11 (Tuesday) during the 205th AAS Meeting held in San Diego, CA was planned.  Additional planning for ALMA representation at meetings in Fall 2004 was carried out.  Progress is on schedule.

· The ALMA/NA Biweekly Calendar was issued 2004 7 & 21 June and 5 & 19 July.  A quarterly ALMA web newsletter was published on the ESO website; a similar vehicle for NA is in final planning stages. Progress is on schedule.

Technical status and technical performance results achieved over the period
Calibration – The Calibration Group has been reinvigorated under the leadership of Jeff Mangum.   Discussions with the BE IPT have begun (see above) on BE CDR-inspired redesign of the Total Power Back End.  Holdaway, Stirling, Richer and Hills have produced a grid of atmospheric models with which to model WVR performance in a study to determine the most effective way to combine fast switching and WVR correction of atmospheric phase perturbation.
Imaging – Holdaway is finishing his work on a paper on Multiscale CLEAN, an algorithm expected to be important to ALMA imaging.  Holdaway also traveled to the AOC where he discussed T. Cornwell’s new method of ‘w-projection’ with him.  ‘W-projection is expected to ease pointing self-calibration, considerably improving ALMA images.
Configuration  – The plan for calibration of ALMA baselines, a complex process for an array in which several elements move every few days, is in its final draft stages.
DRSP  – Authors of projects in the Design Reference Science Plan have been polled to provide details of the calibration needs, particularly the accuracy, for their projects.  The responses have been presented to the ASAC and reviewed, and a document summarizing them is being prepared for issue during 2004 August.  This will form the basis for re-assessment of ALMA’s calibration accuracy needs by the Calibration Group.
Technical  – D. Emerson, ALMA/NA Instrument Scientist, worked with the BE IPT to develop specs for the TPBE, authoring a CRE which was submitted.  Emerson also worked to determine the influence of a planned 94 GHz radar, CLOUDSAT, on ALMA.
Highest level technical and managerial risks and concerns
· (Risk expressed in Apr-May report reiterated).  A concern for the Science IPT is the delay in the milestone for first fringes to occur at the ATF.  Several upcoming milestones were set based upon the previously planned 2004 November 1 target date; this has apparently slipped to 2005 April 1 and will force slippage of Science IPT milestones.  Some of these milestones will be reworked, so that portions of them not dependent upon actual measured equipment performance can be met with simulations of performance pending subsequent measurement.  In particular, tests of the WVR had been planned at the ATF.  In the currently understood schedule, field tests have slipped to after April 2005.  Therefore we will issue a report without ATF tests on the WVR strategy.  Given the weather patterns at the ATF it is unlikely that WVR field testing can now be completed before winter 2005/6.  As reported in June 2003, the baseline at the ATF is likely to be too short for atmospheric phase correction demonstrations; the field testing is mainly to demonstrate operation of the instrument.
Planned activities for the next period (August-September)
· The Science Requirements document was in a CCB meeting in July with revisions suggested.  Approval is expected for this document very soon.
· ASAC Charges are expected from the Board meeting 2004 August 5.  The Science IPT will work to aid the ASAC in response to those charges with expected approval of the Management IPT for expenditure of this effort.

· A progress report on the feasibility study for the amplitude calibration device is expected in September.

· A draft recommendation for ALMA instrumental modes to be supported during Early Science phases will be released.

NRAO Staffing (FTE)

	
	Planned
	Actual

	North American Staffing (Oct 2002 plan)
	4.5
	3

	NRAO FTE
	4.5
	3

	Contract Staff (NRAO)
	0
	0

	Open Positions (NRAO)
	0
	0
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