Large Area Telescope (LAT)

Gamma-ray Large Area Space Telescope (GLAST)

ACQUISITION EXECUTION PLAN

1.
GLAST/LAT PROJECT BACKGROUND AND OBJECTIVES

1.1
Statement of Need 

The U. S. Department of Energy (DOE) and the National Aeronautics and Space Administration (NASA) are partnering in the fabrication of a Large Area Telescope (LAT).  This instrument’s scientific goal is common to the program goals of both Agencies.  The DOE Office of High Energy and Nuclear Physics (HENP) programmatic objective is to: Understand the nature of matter at the most fundamental level and to explore the evolution and fate of the universe through fundamental interactions of energy, matter, time and space.  This objective is shared by the NASA’s program on the Structure and Evolution of the Universe (SEU), whose objectives are to investigate: What powered the Big Bang? What is the Universe made of? What is the nature of space and time?  This has lead to a “natural” partnership and participation by DOE High Energy Physics (DHEP) division in NASA’s Gamma-ray Large Area Space Telescope (GLAST) Mission. 

On February 27, 2000, the LAT Flight Investigation proposed by a collaboration of scientists and institutions led by Prof. Peter Michelson of Stanford University (SU) and Stanford Linear Accelerator Center (SLAC) was selected by NASA to fly aboard the GLAST Mission.  This selection established the GLAST/LAT as a project involving both DOE and NASA.  This project has been endorsed by the High Energy Physics Advisory Panel (HEPAP) and the Scientific Assessment Group for Experiments in Non-Accelerator Physics (SAGENAP).  The GLAST Mission is ranked high on the National Academy of Science’s Decadal Survey and NASA’s SEU roadmap.

On June 16, 2001, the GLAST/LAT instrument was approved for Critical Decision - 0, Mission Need.  The Acquisition Executive, Dr. Peter Rosen, Associate Director of the Office of High Energy and Nuclear Physics, approved the LAT at a preliminary funding level of $35M.  The project’s current scope remains the same, with a cost range of $35M to $38M.  The schedule has increased by six (6) months in order to (1) improve the funding profile contingency for the LAT project, (2) reduce risk in the LAT schedule and, (3) accommodate mission level re-planning efforts at NASA. 

The GLAST Mission involves both NASA and DOE in several different relationships.  NASA is responsible for the overall GLAST mission, including the integrated GLAST observatory and ground systems, the spacecraft, and the interfaces to the LAT.  Both DOE and NASA share responsibility for the LAT instrument development and are joined in this development by foreign partners: France, Italy, Japan, and Sweden.  The host lab for the project is SLAC.  Other U.S. groups in the LAT Collaboration, which is an international collaboration of particle physicists and astrophysicists, include: Goddard Space Flight Center (GSFC), Naval Research Laboratory (NRL), plus university groups: SU-Hanson Experimental Physics Laboratory (SU-HEPL), University of California at Santa Cruz (UCSC), Sonoma State University (SSU), Texas A&M University (TAMU), University of Washington (UW), Washington University - Saint Louis (WUStL).

The LAT is the principal scientific instrument on the GLAST Mission, scheduled for launch in 2006.  This instrument is a high-energy pair-conversion telescope, based on state-of-the-art detector technology developed by particle physicists at SLAC.  The LAT will measure the direction, energy and, arrival time of high-energy celestial gamma-rays (20 MeV to 300 GeV) and will map the entire high-energy gamma-ray sky.  Its main components include a silicon-strip charged particle track detector, a Cesium-Iodide calorimeter, an anti-coincidence detector, and a data-acquisition system.

The scientific objectives of the LAT instrument include the study of the mechanisms of particle acceleration in extreme astrophysical environments, the resolution of unidentified galactic sources, and the origin and mechanism of diffuse emissions from cosmological sources using measurements of celestial gamma rays.  Among other topics of cosmological interest will be the information obtained on extragalactic background light generated during the epochs of star and galaxy formation in the early universe and on dark matter.  Overall, the LAT will advance knowledge of the high-energy gamma-ray universe. 


The management of the LAT project is the responsibility of SLAC and is carried out by the Principal Investigator (P.I.), the LAT project manager, and the LAT collaboration management team.

Regarding procurements, each collaborator is responsible for their own procurements in conformance with their individual procurement rules and requirements.  While collaborators are not required to submit individual Acquisition Procurement Plans (APP), all procurements are done with LAT project management participation.  This participation is in the form of having “final say” regarding the individual specifications and schedule for each procurement in question. All procurements are tracked by the SLAC Project Management Control System (PMCS).  This PCMS was reviewed and approved for use in the DOE funded Major System Acquisition, PEP-II.
1.2 Funding of the LAT


Both DOE and NASA are responsible for the U.S. portion of the funding committed to the GLAST/LAT Project.  Sponsorship by DOE is through its High Energy Physics Program funding through the SLAC contract.  The GLAST/LAT program policy and management oversight is carried out in accordance with an Implementing Arrangement between DOE and NASA, signed in January 2002.  Project oversight by DOE for the LAT is exercised by the LAT Federal Project Manager, located at SLAC, who reports to the LAT program manager in the DHEP.  The NASA-HQ program scientist and program executive provide oversight for the GLAST Mission and have delegated the management to the GLAST Mission project manager located at GSFC.

The total pre-launch funding for the LAT from all sources is expected to be in the range $184M to $192M from all partners (foreign contributions are in-kind).  The pre-baseline estimated total project cost for the U.S. part is in the range $115M to $123M with contributions from DOE High Energy Physics of approximately $35M to $38M, and from NASA of $80M to $85M.  The table below shows the major subsystems in the LAT project with their corresponding institutional responsibilities and funding sources.

 
LAT Subsystems – Institutions and Funding Sources
	Subsystem


	Institutional Responsibilities
	U.S. funding sources

	Calorimeter
	U.S.-NRL (+France, Sweden)
	DOE, NASA

	Tracker
	U.S.-UCSC (+Italy, Japan)
	DOE, NASA

	Anti-Coincidence Detector
	U.S. – GSFC
	NASA

	Electronic & Flight Software
	U.S. – SLAC
	DOE, NASA

	Systems Engineering
	U.S. – SLAC
	DOE, NASA

	Mechanical Systems
	U.S. – SLAC
	DOE, NASA

	Instrument Integration & Test
	U.S. – SLAC
	DOE, NASA

	Performance & Safety Assurance
	U.S. – SLAC
	DOE, NASA

	Science Analysis Software
	U.S. – SLAC
	NASA

	Instrument Operations Center
	U.S. – SU
	NASA

	Flight Test (sub-orbital)
	U.S. – GSFC
	NASA

	Education & Public Outreach
	U.S. – SSU
	DOE, NASA


Over the life of the project, it is anticipated that DOE, via the management of the GLAST/LAT Project at SLAC, will procure services in a range between $7.6M to $10.8M and components in a range of $7.6M to $8.6M.  This document describes the procurement process to be used by SLAC in acquiring the goods and services. 

1.3
Acquisitions to Support the SLAC Effort

The responsibilities of the SLAC facility include overall project management, systems engineering, design and development of selected electronics and mechanical subsystems components, instrument integration and test, and supporting management and engineering functions.  The mechanical subsystems include thermal components.  Critical subsystems are being designed and built by NRL, GSFC, GLAST/LAT U.S. and foreign collaborators and will be shipped to SLAC for integration and test.

The LAT project requires support services, electronic components, and thermal components that are not being supplied from elsewhere in the LAT Collaboration.  The support services needed include: 
Project Management Control System (PMCS) - Development and maintenance of a project management and control system, so that cost and schedule performance can be monitored on an earned value basis. 

Systems Engineering (SE) - Qualified support personnel in systems engineering, project management, and the development of integration and test capabilities. 

Thermal Engineering (TE) - Qualified engineering services for analysis, test planning and related services pertinent to TC.

The electronic components needed include instrument computer processor (ICP) boards and power supplies (PS) for the instrument electronics.  The thermal components (TC) required include heat radiators, heat pipes, and related parts for controlling the LAT’s temperature in orbit.  Both TE services and TC will be acquired via one contract consisting of two phases.  Phase I of this contract is currently ongoing and consists only of TE services.  Phase I supports the LAT team in its preparation for the Critical Design Review currently scheduled for the second quarter of FY 2003.  Phase II has not yet been awarded and consists of TE detail efforts and production of TC for use in testing and flight hardware. 
1.4
Applicable Conditions
The PMCS was required to be compatible with SLAC accounting systems and practices, and to provide outputs useful for Project Management and satisfactory to the DOE and NASA.  The SE support and TE personnel were required to be experienced in space instrument development and operations.  These services were required prior to the preparation of this document, and have already started.  All three of these efforts were required to fall within the LAT budget for these activities.  Finally, the sources for these three efforts were required to be geographically close to SLAC for maximum effectiveness and efficiency.

The ICP boards, PS and TC must satisfy specific performance and compatibility requirements.  The schedule for the development and implementation of the electronics and mechanical subsystems must support the CD-3 Milestone listed in section 2.20 of this document. 
1.5
Cost

The LAT project acquisitions are estimated to cost in the range of $15.2M to $19.4M over the life of the LAT project.  Procurement of services consisting of the PMCS, SE and TE service contracts is anticipated to range between $2.0M and $2.8M, between $4.0M and $6.0M, and between $1.6M and $2.0M, respectively, totaling a range of $7.6M to $10.8M over the life of the LAT project.  These amounts were established based on the estimated level of support required by the project.  Procurement of components is expected to cost between $7.6M to $8.6M over the life of the LAT project.  This is based on a cost range of $1.6M to $1.9M for ICP boards, $0.8M to $1.0M for PS, and $5.2M to $5.7M for TC.  These cost goals were established based on previous LAT Collaboration experience with similar projects.

· Life-cycle cost:  The equipment is being procured with a required minimum life of five years.  This is the minimum operating life expectancy of the LAT. 
· Design-to-cost:  Designed to meet both specifications and stay within allocated budget.  The objective is to get the best design for the dollar.
· Should-cost: Equipment cost is based on past experiences and vendor quotes.

1.6
Capability or Performance

The capabilities of the PMCS, SE, and TE services suppliers are described in the procurement documents for these services, which are available from SLAC’s Purchasing Office.  The performance, compatibility requirements, and test plan for the TC are under development; the preliminary design is described in LAT-TD-00402, the LAT Preliminary Design Report.

1.7
Delivery or Performance Period Requirements

The basis for establishing delivery and performance period requirements is derived from the project schedule, described in the LAT Project Management Plan, LAT-MD-00054.

1.8
Trade Offs

The acceptance of the Flight Proposal by NASA and its partnering with DOE in the design and fabrication of the LAT established various, high-level trade offs.  The principal trade off is having the instrument designed, in its majority, by the LAT scientific collaboration, consisting of scientists from U.S. universities and laboratories as well as foreign scientists.  This trade off also limits the participation of private industry to providing fabrication and support services only.  This requirement is needed to assure involvement from the scientists of the LAT collaboration and to accomplish the LAT’s scientific goals.  The principal goal consists of advancing the knowledge of the high-energy gamma-ray universe through the participation of U.S. and International scientists.

Specific trade offs were analyzed in arriving at the acquisition strategy described in this plan.  These are based on SLAC playing a central role in the development of the LAT instrument, that having localized resources for technical services is better than geographically distant resources (constrained by budget), that the funding and funding profile is well established and unlikely to change, and that SLAC would continue to expand its presence in the astrophysics – high energy physics community.  The Applied Integration Management (AIM), Orbital Network Engineering (ONE), and Lockheed Martin companies offer capable and experienced staff, and their contributions are essential to our success.  In addition, Lockheed Martin has a local facility for fabricating the thermal components (TC) required.  This adds to the overall efficiency of the Lockheed Martin procurement.  In the case of electronic components, locality of resources is not the real issue.  The primary trade offs are the specifications developed from the project requirements versus budget and schedule.  In addition, it is critical to find electronics vendors that could provide parts that were space qualified, or easily qualifiable.

1.9
Risks

The risks associated with this acquisition plan are considered minimal.  The primary risk associated with the service procurements is that of staff turnover, and does not present a high or even moderate risk of failure to the project.  None of the hardware procurements present a high risk, although there are plans for mitigating the typical risks (involving schedule and workmanship) associated with both the electronics parts and the TC.  All of the acquired hardware will be subjected to a thorough, NASA-approved, process of test and verification.  This performance verification process will be applied at all stages of the instrument development:  prototypes, engineering models, qualification, instrument integration, and observatory integration.  Project Management has prepared an initial risk assessment plan, and each of the hardware procurements will be tracked as part of this plan.

1.10
Acquisition Streamlining

This acquisition has not been designated by DOE for streamlining.
2.
PLAN OF ACTION

2.1
Sources

The LAT Project Management has reviewed and evaluated the feasible acquisition alternatives, taking into account SLAC’s extensive in-house capabilities, and the requirement for geographically nearby resources.  Each source is required to possess the technical expertise necessary to provide the capabilities or products.  Sources are required to be geographically close to SLAC for maximum effectiveness and efficiency.  The present procurement status of these services and materials is as follows.

Services:

PMCS:  An external contractor, Applied Integration Management (AIM), has been selected.  

SE:  An external contractor, Orbital Network Engineering (ONE) has been selected, started work in July 2000, and is continued on a year-by-year basis.  

TE:  Lockheed Martin (LM) has been selected for the Phase I work of the TE and TC contract.  This phase started in August 2001.  Lockheed Martin has also been tentatively selected for Phase II, which also involves TE, but at a detailed level in support of the production of TC.


Parts or Fabrication:

ICP boards:  The sources under consideration include British Aerospace Engineering (BAE) and Naval Research Laboratory (NRL).  It is anticipated that the Request for Quote (RFQ) for this item will be released in fourth quarter of 2002. 
PS:  Southwest Research Institute (SWRI), Interpoint, MS Kennedy Corp. (MSK) and Modular Devices Inc. (MDI), are the sources under consideration.  It is anticipated that the RFQ for this item will be released in third quarter of 2002. 

TC:  Lockheed Martin (LM) has been tentatively selected for Phase II of the TE and TC contract.  Phase II consists of detailed TE efforts and production of TC for use in testing and flight hardware.  

2.2
Competition

Services:

PMCS:  Applied Integration Management (AIM) was selected.  This supplier was the sole source available in the SLAC area possessing the required capabilities and which was also compatible with SLAC’s and Stanford University’s accounting systems.  The technical capabilities consist of experience in the construction and operation of a Project Management Control System (PMCS) for an international project.  AIM, in building and operating the PMCS for PEP-II, a previous international major system acquisition, proved to have the experienced required.

SE:  Orbital Network Engineering (ONE) was selected and started work in July 2000.  This supplier was the sole source available in the SLAC area possessing the required capabilities.  ONE’s principal capability is its experience in providing SE services for systems involved in space flight. 
TE:  Lockheed Martin (LM) has been selected for Phase I of the TE and TC contract.  Work started in August 2001.  The basis for its selection is its proximity to SLAC and vast experience in the design of space flight hardware.

All three of the above are fixed-price level of effort subcontracts.

Parts or Fabrication:

Sources for the three efforts are required to be geographically close to SLAC for maximum effectiveness and efficiency.  The ICP boards, PS, and TC must satisfy specific performance and compatibility requirements.  A survey of the geographical area has been done to identify all qualified suppliers.

2.3
Source-Selection Procedures

The selections of sources for the services and parts listed have been or will be carried out in complete accordance with DOE procurement policies and DOE-approved SLAC procedures.  
Services:

PMCS:  AIM started work in July 2000 and is renewed on a year-by-year basis.  This supplier was the sole source available in the SLAC area capable of implementing a PMCS that is compatible with SLAC accounting systems and practices.

SE:  Orbital Network Engineering (ONE) was selected.  Work started in July 2000 and is continued on a year-by-year basis.  ONE provides both broad systems engineering effort and specific space instrument development and operations experience.  They are the available sole source near SLAC that matched the needs of the project.
TE:  Lockheed Martin was selected in accordance with DOE approved SLAC procedures for Phase I of the TE and TC contract work.  Selection was based on Lockheed Martin being the sole local source with detailed design and engineering expertise in TE and TC for space instruments.  The work is planned in two phases.  Lockheed Martin is currently performing the Phase I effort, which is scheduled through FY 2003.  

All three of the above are fixed-price level of effort subcontracts.

Parts or Fabrication:

ICP boards:  It is anticipated that the Request for Quote (RFQ) for this item will be released in fourth quarter of 2002.  This will be a fixed-price competitive procurement.  Submission and evaluation of proposals will follow within 30-60 days of RFQ release.  Evaluation will include price, performance, and supplier history.

Power Supplies:  It is anticipated that the RFQ for this item will be released in third quarter of 2002.  This will be a fixed-price competitive procurement.  Submission and evaluation of proposals will follow within 30-60 days of RFQ release.  Evaluation will include price, performance, and supplier history.

TC:  Phase II of the TE and TC contract will be a sole source selection.  Lockheed Martin (LM) has been tentatively selected.  They are the only source available locally with detailed design and engineering expertise in thermal components for space instruments.  This effort will not be awarded until after the Critical Design Review has been completed for this subsystem, in early 2003.

2.4 Contracting Considerations


As discussed in Section 2.3 above, firm-fixed-price contracts have been awarded to: 


· Applied Integration Management for the PMCS effort

· Orbital Network Engineering for the SE effort

· Lockheed Martin for Phase I of the TE and TC effort with an option to perform the Phase II after the Critical Design Review
These contracts are continued on a year-to-year basis; no special contracting methods are required.

Firm-fixed-price contracts will be awarded in FY02/03 for ICP boards and power supplies for electronics.  Both contracts will be fixed-price competitive procurements. 

2.5
Budgeting and funding

The budgeted cost ranges from $1.6M to $1.9M for ICP boards, $0.8M to $1.0M for PS, and $5.2M to $5.7M for TC.  The procurements for each category of electronics will be broken up into two or three separate procurements.  The procurement for TC will be awarded after the detailed design is completed.  This budget is consistent with the funding profile.  These plans are consistent with the overall project schedule and funding profile.
2.6
Product or Service Descriptions

The PMCS and SE services are fixed-price, level of effort contracts, spread out over multiple procurements.  This allows the LAT project management to maintain control of the quantity and quality of the effort.  The electronics components will be competitively bid, in order to obtain the best price for the required performance.  Phase II of the TE and TC contract will probably be supplied by Lockheed Martin, who is the support services supplier for the fixed-price Phase I effort.  

2.7
Priorities, Allocations, and Allotments

There is no urgency outside of the normal procurement cycle.

2.8
Contractor vs. Government Performance

Private industry is best suited to provide the services and products sought.  This is not an inherent Government function.  

2.9
Inherently Government Functions

This is not an inherent Government function.  

2.10
Management Information Requirements

The PMCS, SE and TE services are supervised on a daily basis by LAT project management and provide multiple reports weekly, as required.

2.11
Make or Buy

SLAC uses a Make-or-Buy process that has been approved by DOE. 
2.12
Test and Evaluation

SLAC will follow standard spaceflight engineering procedures for testing and evaluation of the received electronics.

2.13
Logistics Considerations

The PMCS and SE service contractors are expected to work in offices on-site at SLAC.  Standard DOE warranty practices will be applied regarding the procured electronics.  Standard DOE data requirements will be imposed on both the services and electronics suppliers.  
2.14
Government-Furnished Property 

There is no Government Furnished Property involved.
2.15
Government-Furnished Information

SLAC will provide data, including but not limited to, drawings, spreadsheets, notes, and formal documents, on an as-needed basis to the contractors.

2.16
Environmental and Energy Conservation Objectives

This project follows all policies and procedures of SLAC in these areas.  No radioactive material is being integrated into this Instrument.  An environmental assessment was performed with a Finding of No Significant Impact reported on 4/18/00.
2.17
Security Considerations

There are no extraordinary security concerns; none of this work is DOE or DOD Classified.  The SLAC Safeguards and Security Office will provide security.  All appropriate measures will be taken to ensure the security of government property.

2.18
Contract Administration

The GLAST/LAT project employs a DOE-approved work breakdown structure.  The cost and schedule performance, milestone status, and financial status are reported to DOE on a monthly basis in accordance with DOE O 413.3.  Project control is conducted in accordance with ANSI EAI-748.  Refer to the LAT Project Execution Plan for further details.

2.19
Other Considerations

There are no applicable considerations described elsewhere.  This project will follow all applicable DOE and SLAC safety rule and regulations in the design and construction of the LAT instrument.
2.20 Milestones for the Acquisition Cycle


The milestone schedules for each of the four acquisition cycles will support the DOE Level 1 Milestones for the LAT instrument.  These are shown in the table below.

2.21
Identification of Participants in Acquisition Execution Plan Preparation

The following members of the LAT Integrated Project Team contributed to the development of this PAEP: 

William E. Althouse, LAT Project Manager, SLAC

Jim Martin, LAT Deputy Project Manager, SLAC

Gunther Haller, LAT Subsystem Manager, SLAC

Robert S. Todaro, Purchasing Office, SLAC

Tyndal Lindler, Contracting Officer, DOE/SSO

Evaristo J. Valle, LAT Federal Project Manager, DOE/SSO

Large Area Telescope - 
Milestone Schedule
	Critical Decision
	Activity Description
	Date Range

	CD-0
	Approve Mission Need
	June 25, 2001

	CD-1
	Approve Preliminary Baseline Range
	July – August, 2002

	CD-2
	Approve Performance Baseline
	December, 2002 – January, 2003

	CD-3
	Approve Start of Fabrication
	July – September, 2003

	
	TEM Power Supply Eng. Model complete
	March – May, 2004

	
	Flight GRID Complete
	September - November, 2004

	
	LAT Integrated on Thermal Vacuum Mount
	June – August, 2005

	
	LAT Shipment for Observatory Integration
	October - December, 2005

	CD-4
	Approve Project Fabrication Closeout
	December, 2005 – February, 2006
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Date:  ___________
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Director, Office of Engineering and Construction Management (ME-90)/for OMBE
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