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TITLE: Specify Verification Test Requirements

RFA CODE:  25

REQUESTED BY:  L. Fantano
SPECIFIC REQUEST:  Specify verification test requirements.  Minimum and maximum Qualification Temperature levels need to be established for each temperature sensitive component.

SUPPORTING RATIONALE: Hardware verification requirements were not adequately addressed.   What are the thermal test requirements placed on each component provider?  A coordinated verification plan is required to assure that GEVS thermal vacuum testing is performed at the required levels of assembly.

RESPONSE 

All Environmental Verification requirements will be documented in the THEMIS Verification and Environmental Specification, which will be in draft form by PDR. That document will contain all the specific test requirements listed in GEVS. We attempted to show this with the following three requirements:

	ID
	Title
	Requirement
	Rationale
	Parent ID
	Source

	M-41
	Environments
	All THEMIS components shall survive and function prior, during and after exposure to the launch and space environments described in the Verification Plan and Environmental Specification.
	Adherence to document ensures Probes and Probe Carrier subjected to expected launch and space environments as part of a comprehensive test program
	M-1
	GEVS-SE RevA: used as a guideline

	IN-25
	Environments
	The Instrument Payload shall survive and function prior, during and after exposure to the environments described in the Verification Plan and Environmental Specification.
	Flow-down
	M-41
	

	PB-30
	Environments
	The Probe Bus shall survive and function prior, during and after exposure to the environments described in the Verification Plan and Environmental Specification.
	Flow-down
	M-41
	


The top level Probe Bus Thermal Verification requirements shown below were initially put in this database, but were removed pending their incorporation into the above environmental specification:

	Title
	Requirement
	Rationale

	Thermal Vacuum Qual Testing
	Thermal Vacuum protoflight testing shall be performed on the first probe. 
	Thermal Vacuum testing will demonstrate the hardware can survive the orbit environment.  Verifies workmanship.

	Thermal Balance Testing
	Thermal Balance testing shall be performed on the first probe.
	Thermal Balance testing will verify the correctness of the thermal analysis/model.

	Thermal Vacuum Acceptance Testing
	Thermal Vacuum Acceptance testing at the spacecraft level shall be performed on Probes 2-5
	Need to verify workmanship for each probe.


For the Instruments, preliminary environmental requirements (both flight and ground) will be listed in the Instrument ICDs under the heading Design Loads or Design Environments, which are being written now. These sections will include requirements such as: “Minimum and maximum qualification temperatures shall be at least 10°C beyond maximum and minimum temperatures predicted by the thermal model.” Off-the-shelf components will have Environmental Requirements written into their specifications. This will allow the developers to design for their environments. The actual levels they will be tested to will be documented in the Environmental Specification, since they will likely change as the design matures.

The THEMIS Verification and Environmental Specification is being modeled after the EO-1 specification, and will include all details required for testing at each level of assembly, based on GEVS. The CSR contains the building blocks for that document in Table F-22 and F-23, which list the required test per level of assembly, as well as the number of cycles and temperature. Instruments and components are responsible for their own verification and qualification testing. Additional thermal testing will be performed at the system level if any item does not have sufficient testing at the box level. 
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