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ATTACHMENT 2

STATEMENT OF WORK

for

RADIATION HARDENED PARTS STUDY-REQUIREMENTS/CAPABILITIES

(Phase IV)

to

SYSTEMS ENGINEERING DIVISION

(SMC/AXE)

12-Apr-01
This attachment, including this cover page, consists of 8 pages.

1.0
SCOPE AND BACKGROUND

1.1  As the feature sizes of microelectronics evolve and diminish , it is believed that Single Event Effects (SEEs) within the microelectronics - such as single event latch-up, single event burn-out, and single event gate rupture - will become more and more of a problem area.  The contractor will investigate the design of future satellite systems with the purpose of dealing with/mitigating the problems caused by the complex radiation environment of outer space - including SEEs - within the microelectronics housed on Space and Missile Systems Center (SMC) satellites.  The contractor will also investigate the design of evolving parts/components, that will address the problems caused by the radiation environment of outer space - including SEEs.

1.2  Future space systems must tolerate different complex radiation effects due partially to the micro-miniaturization of electronic parts/components.  Mission success will depend on thorough and complete understanding of the minutiae of the radiation scenario and its effects on the spacecraft microelectronics circuitry . It is important that these effects be countered efficaciously in some way with defense mechanisms such as Error Detection And Correction circuitry (EDAC) or voting schemes or shielding independently or in combination with redundancy - or other alternatives. The radiation hardened electronics discipline has been singled out in several DoD studies as fraught with problems and was also assessed to have the potential of not having an adequate supply in the future. Therefore, this area needs to be studied to ensure that shortfalls of quality radiation hardened parts are not allowed to cause major problems in the development of SMC satellites in the future.

1.3  An assessment should be made of the impact of radiation on future space hardware.  The assessment of the impact of radiation on future space hardware must be based on cognizance of both the electronic design and the radiation hardness of evolving parts and the radiation environment SMC satellites will be based within, in outer space.  An assessment should also be made of the best solutions foreseen to resolve the problems prognosticated for SMC satellite microelectronics due to radiation effects in outer space.

1.3.1  The work will include an assessment of the viability of systems solutions that could either be used instead of extant designs of radiation hardened electronics or be used with a reduced number of radiation hardened electronic components. 

1.3.2  In addition , the contractor should investigate the availability of those radiation hardened parts that are critically needed within SMC satellites and that have evidentiary assessments that indicate that these parts may not be available in the foreseeable future . Where applicable , the contractor should make his own assessments about radiation hard parts availability – especially in the cases where critically needed parts may not be available.

1.4  This work will provide an Industrial Base Assessment (IBA)/road map of the new technology needed to deal with radiation effects that are deleterious to microelectronics as these circuits are decreased in size - as well as an assessment of the extant technology.

1.5  The work will also be involved with defining the requirements/ technical needs for radiation hardened electronics and systems solutions that are necessary elements of the Technical Planning Integrated Product Teams’ (TPIPTs’) concepts – as these requirements/technical needs will be inputted into the TPIPTs’ concepts. 

2.0
REFERENCE DOCUMENTS


None
3.0
CONTRACTOR TASKS

3.1  The contractor shall perform a study of the state-of-the-art of systems technology that is in:

a)  The design phase for current space systems applications, and

b)  The feasibility stage for future space applications.

The study will define, assess and evaluate mission performance parameters and environmental envelopes.  The contractor shall plan and perform the study with the approval of the FAE. (CDRL A004, A005)

3.2  The contractor shall plan a Parts Radiation Hardness Study that will identify and document critical electronics parts technology for application by the designers of spacecraft in the near-term future (over the next ten years).  This body of information will be developed through the performance of a “bottoms-up,” “grass roots” study of the performance requirements of current or planned space systems.  Various space systems will be deconstructed from the top level operational functions (e.g., earth sensing, power conditioning) to the basic building blocks (e.g., semiconductors, microcircuits).  On the basis of the demands on these basic building blocks, the contractor will develop a database of information on future design needs and future parts requirements.  The contractor shall also document information on the evolving parts technologies for future space systems applications.  The contractor shall identify deficiencies in research and development as well as in the parts that support the industrial base and document these as well.  The contractor shall plan and perform these tasks with the approval of the FAE. (CDRL A004, A005)

3.3  The contractor shall implement the Parts Radiation Hardness Study Plan by identifying selected major spacecraft programs that are in the design and/or planning stages and identifying the associated prime contractors.  Within the prime and sub-contractor organizations, the cognizant design groups shall be investigated to define the following for use in the development of future space hardware:

a) Mission radiation scenarios

b) Radiation hazard evaluation methodology

c) Plan to meet mission radiation design challenge

d) Strategy for use of “commercial off the shelf” (COTS) products to meet systems performance requirements

The contractor shall perform and plan these tasks with the approval of the FAE. (CDRL A004, A005)

3.4  The contractor shall investigate and assess the viability of systems solutions for satellites that will either totally replace radiation hardened electronics now being used in satellite electronics or decrease the number of radiation hardened electronic components presently being employed in satellites.  These systems solutions will include, but not be limited to, the  following:

a) Shielding

b) Voting schemes

c) Redundancy (including triple redundancy)

d) EDAC

e) Combinations of EDAC, shielding, redundancy and voting schemes

(CRDL A004, A005)

3.5  The contractor shall define the requirements/technical needs for radiation hardened electronic parts that are necessary elements of the TPIPTs’ concepts and use the “binning” schemes developed by the TPIPTs to accomplish this task.  The

following tasks will be accomplished in consonance with this effort:

a) The contractor shall prioritize the TPIPT’s concepts by their probabilities of being funded in the near term (the next five years), the mid-term (five to ten years from now) and the long term (more than ten years into the future).

b) The contractor shall develop substantiating rationale for why they believe their choices of  probable funding of concepts are basically sound and present this rationale to the FAE.

c) The contractor shall develop requirements/technical needs for each concept that they rate as having a high probability of being funded over the near term, then develop requirements/technical needs for each concept that they rate as having a high priority of being funded over the mid-term and finally, those concepts that are highly rated over the long term.

(CDRL A004, A005)

3.6  The contractor shall assess the best approach for the SMC system program offices (SPOs) in regard to the development of either radiation hardened electronics parts or systems solutions - or combinations thereof  - for future satellite systems and future space-based weapons systems. (CDRL A004, A005)

3.7  The contractor shall investigate the limitations of current testing of radiation hardened electronics.  This would include, but not limited to, the following:

a) The limitations of cobalt 60 testing for tests that simulate proton testing and recommendations for the substitution of other testing for this purpose.

b) The limitations of present hardness assurance testing to pinpoint the actual hardness levels of components being tested.

c) The problems caused by not having precise definitions for COTS, radiation tolerant and radiation hardened electronics parts.

(CDRL A004, A005)

3.8  The contractor shall provide a status briefing at the end of each of the first four months after the award of the DO and at the end of the eighth and tenth months.  Status briefings will not be required at the end of the fifth, sixth, seventh, ninth or the last two months of the period of performance.  The contractor will be preparing a detailed midterm report during the fifth and sixth month and a final report during the last two months.

4.0
GENERAL CONSIDERATIONS

4.1  DELIVERY ORDER MANAGEMENT

4.1.1  Scope.  Each Delivery Order (DO) will be issued with the greatest level of detail available at the time of issuance.  Efforts of mutual cooperation between the Government and the BPA holder/team members will consider Government concerns, DO priorities and manpower availability.

4.1.2  Delivery Order Management Plan.  The BPA holder shall prepare a DO Management Plan that proposes the “best” (optimum) method for completing this effort within the allotted time and budget.  The plan must describe the approach, organization, schedule, personnel (including team members and subcontractors) and deliverables projected to meet the requirements of the DO SOW.  The BPA holder shall deliver and brief a draft version of the management plan to the Functional Area Evaluator or Functional Area Chief within thirty (30) calendar days of DO issuance, and return it to the Government five (5) working days after receipt of comments.  The plan will also be maintained and updated for the life of the DO to reflect any significant changes in priorities, resource availability, taskings, or execution of the DO.  (CDRL A001)

4.1.3  Integration of Effort.  The BPA holder shall be solely responsible for the management of their employees, team members and subcontractors, and the execution and integration of all work performed for each DO.

4.1.4  Management Reviews.  The BPA holder shall be responsible for conducting quarterly program management reviews with SMC/AXC. (CDRL A005)

4.1.5  Contract Funds Status Report.  The BPA holder shall deliver a monthly Contract Funds Status Report for each TASS DO.  The report will close out on the last day of the BPA holder’s monthly accounting period and be submitted no later than fifteen (15) calendar days after close of the BPA holder’s monthly accounting period.  (CDRL A003)

4.1.6  Monthly Status Report.  The BPA holder shall deliver a monthly DO Status Report for each TASS DO.  This report shall: 1) summarize accomplishments of the previous month, including estimated percentage completion of ongoing tasks, 2) discuss major issues and/or concerns, 3) discuss new support needs, 4) provide any updates to the DO management plan, 5) summarize the current financial billing profile, including any projected shortfalls or under-runs, and 6) detail the monthly labor charges by individual for all direct labor, including BPA holder, team members and subcontractors, with cumulative totals by individual for all charges against the DO.  The “by name” billing will include company name, labor category, hours billed, and address/place of business.  The report will close out on the last day of the BPA holder’s monthly accounting period and be submitted no later than fifteen (15) calendar days after close of the BPA holder’s monthly accounting period.  (CDRL A002)

4.2  DELIVERY ORDER ADMINISTRATION

4.2.1  Training.  The BPA holder shall be responsible for the employment, training, guidance and supervision of personnel assigned to perform tasks under this DO.  These personnel should be knowledgeable of and be able to apply the guidance found in the reference documents identified in section 2.0 or as noted by the Functional Area Evaluator or Functional Area Chief.

4.2.2  Identification.


(a)  The BPA holder personnel, team members or subcontractors must identify themselves as contractors during meetings, telephone conversations, in electronic messages or correspondence related to this DO.


(b)  Contractor-occupied facilities (on AFMC or other Government installations) such as offices, separate rooms, or cubicles must be clearly identified with contractor supplied signs, name plates or other identification, showing that these are work areas for contractor personnel.

4.2.3  Technical Interchange Meetings.  The BPA holder shall host and participate in technical interchange meetings and working groups with government and contractor organizations as directed by the Functional Area Evaluator or Functional Area Chief.  The BPA holder may also be asked to provide support within two hours notice for more informal and time sensitive actions.  Repeated inability to meet the two-hour constraint will reflect negatively on the BPA holder’s performance evaluation.  BPA holder shall prepare briefings, special technical reports or papers as requested, and provide the Government with copies of all materials (with facing page text) presented at technical interchange and working group meetings.  This information shall be delivered to the Government as either Technical Reports or Presentation Material and Conference Minutes, whichever is more appropriate.  (CDRL  A004, A005)

4.2.4  Supplies and Equipment.  The TASS BPA holder shall be responsible for providing all supplies and equipment needed to accomplish DOs, unless otherwise specified in the DO SOW.

4.2.5  Delivery Order Accounting.  The TASS BPA holder, team member and subcontractor delivery order accounting systems shall provide traceability of all man-hours and cost reimbursable elements (travel, supplies/materials, and computer lease charges) to individual DO funding citation’s Accounting Classification Reference Number (ACRN).

4.2.6  Non-Disclosure Agreements.  The contractor is responsible for obtaining all non-disclosure agreements with all applicable corporate, supplier, and subtier vendors with proprietary, restricted, competition sensitive, or any other restricted (e.g. non-foreign disclosure due to public law) data that will be used or accessed during the execution of this DO.

5.0
DELIVERABLES.  See Exhibit A for Contract Data Requirements List (CDRLs).
6.0
CONTRACT SECURITY REQUIREMENTS

Access to classified national security information up to SECRET is required for this DO.  SMC/AXE shall provide the BPA holder with system security classification guidance as required.  Work involving access to or production of classified information will be performed at Space and Missile Systems Center, Los Angeles AFB, CA 90245-4687.  The BPA holder shall immediately report any cost savings or cost impacts per NISPOM to SMC/AXP, the cognizant security office.  All classified material will remain under the control of the Air Force including disposition of the classified material at the completion of the DO.  Other security instructions applicable to this DO are as determined by SMC/AXE.
7.0
GOVERNMENT FURNISHED EQUIPMENT/PROPERTY
The Government does not expect to provide any equipment or property for the execution of this contract.  Any changes will be coordinated with the contractor.

Exhibit A

Contract Data Requirements List (CDRL)

Date: 12-Apr-01
DELIVERY ORDER TITLE: Radiation Hardened Parts Study - Requirements/Capabilities (Phase IV), SMC/AXE

	Number
	Title
	Frequency
	Distribution
	Qty

	A001


	Delivery Order Management Plan
	As Required
	SMC/AXC

SMC/AXE
	2*

1

	A002
	Monthly Status Report
	Monthly
	SMC/AXC

SMC/AXE
	2*

1

	A003
	Contract Funds Status Report
	Monthly
	SMC/AXC

SMC/AXE
	2*

1

	A004
	Technical Report
	As Required
	SMC/AXC

SMC/AXE
	1*

1

	A005
	Presentation Material and

Conference Minutes
	As Required
	SMC/AXC

SMC/AXE
	1*

1


*Note:  Submit data via electronic mail, if available.  If not, then submit by standard mail.
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