Appendix L-2

Scenario Technical Work Package 4

Crew, Robotics and Vehicle Equipment


Contract Number: NNJ________

                               Issue Date:  12/01/2004

TWP Number: CRAVE TWP - 4

                           Date/Revision: 12/01/2004
PRODUCT NAME:  ADVANCED RADIATION HARDWARE
Task Contains flight hardware, flight software or GSE?   
_ _ Yes
_X__No

Program Supported
_ _Shuttle
__ _ISS
_ X_EVA
_X__Other Advanced
Narrative Task Description

Background / Problem Description:

The Biomedical Systems Division has a requirement to investigate and develop an Advanced Radiation Instrumentation System in support of ISS, Shuttle and Planetary Exploration projects.  This effort will ultimately involve the electronics, software and system design of the system.  This task will primarily focus on the electronics involved in sampling the pulses produced by a silicon A-detector 

The purpose of this task is to develop a prototype Advanced Radiation data acquisition system for a silicon A-detector, document the design, develop a prototype, produce two prototype PCB assemblies of the A-detector data acquisition system, test the two boards in a provided PC104 system, and document the design and suggested improvements for the next version.

Task Description:

The task shall include, but is not limited to:

a. Review the attached the Sensor Circuit Requirements document.

b. Coordinate with the Principal Investigator to verify the Sensor Circuit Requirements document is complete.

c. Design circuits assuming use of an A-detector sensor and an interface to PC104.

i)
Develop analog interface circuits between the radiation detector and the 

      digital section of the sensor board.

a. Charge amplifier

b. Shaper amplifier

c. Analog to digital converter

d. Variable gain or multiple gain paths or higher resolution ADC

e. Redundancy/risk reduction

ii)
Develop analog support circuitry

a. High Voltage supply and control

b. Temperature monitors

c. HV monitors

d. Current monitors

iii)
Develop digital interface circuits to PC104

a. Micro-controller

b. EPLD

c. Glue logic

Performance Requirements:

1.  Requirements Definition:

Narrative Description of Expected Work:  Develop any detail specifications not available from the Principal Investigator and document all requirements. 

2.  Preliminary Design:

Narrative Description of Expected Work:  Develop the prototype Advanced Radiation data acquisition system for a silicon A-detector to the PDR level. 

3.  Detailed Design:

Narrative Description of Expected Work:  Develop the prototype Advanced Radiation data acquisition system for a silicon A-detector to the CDR level.

4.  Prototype Production and Testing:

Narrative Description of Expected Work:

	Hardware Products
	Description
	QTY 

	Advanced radiation instrument
	Prototype 
	1 ea.


	Test Products
	Description 
	Facility

	Development Testing
	Testing in PC 104 system
	Contractor


	Software Products
	Description
	QTY 

	Data acquisition system
	Prototype PCB assembly
	2 ea.


	Documentation Deliverables Required
	Applicable?

	
	Yes
	No

	Project Technical Requirements Specification (PTRS)
	X
	

	Project Requirements and Verification Document (PRVD) for IVA non-critical GFE
	
	X

	Interface Control Documents (ICDs)
	X
	

	Certification and Acceptance Requirements Document (CARD)
	
	X

	End Item Specification
	X
	

	Engineering Drawings Including CAD Models
	X
	

	Design Analyses Reports
	X
	

	EEE Parts Analysis
	X
	

	Software Development Plan
	X
	

	Software Requirement Specification
	X
	

	Software Design Document
	X
	

	Version Description Document (software firmware; EA-WI-025)
	X
	

	Software Code
	X
	

	Safety Data Package (RAESR, HR, FMEA / CIL)
	
	X

	Ground Safety Analysis Report (as required by KSC)
	
	X

	Qualification & Acceptance Procedures
	
	X

	Verification and Validation Document (V&VD)
	
	X

	Certification Data Package
	
	X

	ISS Functional Configuration Audit/Physical Configuration Audit (FCA/PCA)
	
	X

	GFE Certification of Flight/Launch Readiness (CoFR) (input as required)
	
	X

	JSC Flight Equipment Acceptance (Form 1027)
	
	X

	Appendix E Checklist E-2 and E-3 (if ADP is required)
	
	X

	Acceptance Data Package

(or JSC Project Parts Tag- JF 911)
	
	X

	Sustaining Engineering Plan
	
	X

	Flight Rule Inputs (input to MOD product if MOD product is available)
	
	X

	User's Guide
	X
	

	Lessons Learned Report
	X
	

	Development Test Report
	X
	


Acceptance of Deliverables is by:  

Class I

_ __DD250
___Form 1149
___Transmittal Memo
___Closure Form

---------------------------------------------------------------------------------------------------------

Class III

_ _DD250
___Form 1149
_X__Transmittal Memo
___Closure Form

---------------------------------------------------------------------------------------------------------

Other: Describe:_______________________________________________________

___DD250
___Form 1149
_ _Transmittal Memo
___Closure Form

---------------------------------------------------------------------------------------------------------

 GFE/GFM Provided:  PC104 system

Are the items provided expected to be returned to the Government in the same configuration?
   X    Yes
       No

SCHEDULE

Start Date:
12/01/04


                        Finish Date:     2/1/06

Interim Milestones


                           


Due Dates

PDR








ATP + 2 months

CDR








ATP + 9 months

Proposal Documentation Required:

The technical proposal shall include at least 2 design options to support the proposed concept with supporting rational such as design concept, materials selection data, and test plan outline which adequately describes the technical content proposed to meet the requirements. The technical proposal shall also include a milestone schedule with data to describe and track the efforts proposed to meet the required task. 

NASA Input Provided for Proposal:  None

Evaluation Criteria:  

Technical Concept

Cost
Schedule 
Technical Proposal Page Limit:  _____10 pgs,  X  20 pgs, ____30 pgs, _____40 Pgs. 
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