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Division of Responsibilities

¥Science and Functional Performance: Project Scientist

¥Quality & Reliability: Project MA

¥Interfaces & Environments: Project Engineer

¥Plan is documented in 32-01206

¥Each item in each ICD is listed in verification matrix

¥Each item has its own (to-be-written) Procedure and
resulting report -> filed in CRaTER database

¥Environments are covered by a separate matrix in Plan
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1.1 Verification Matrix

All paragraph references are to the Data ICD, 32-02001 Rev. A (aka 431-ICD-000104).  The test methods
are denoted as I (inspection), A(nalysis), D(emonstration), and T(est)

Reference Title I A D T Comment
2 1553 Bus Protocol (title)
2.1 Transfer Formats x
2.2 Mode Codes x x
2.3 Unused Subaddresses x x
2.4 Status Word Flags x
2.5 Data Bus Control S/C requirement
2.6 Error Recovery S/C requirement
2.7 Data Word Order x

3 Commends (title)
3.1 Packet Description S/C requirement
3.1.1 Primary Header Format Ops requirement
3.1.2 Secondary Header Format Ops & S/C requirement
3.2 1 Hz Reference S/C requirement
3.3 Command Timing S/C requirement
3.4 Command Application Format x
3.5 Command Descriptions (explanatory text for para 3.4)

4 Telemetry (title)
4.1 MIL-STD-1553 Packet Description (explanatory text)
4.1.1 Primary Header Format x
4.1.2 Application ID Assignments x
4.1.3 Secondary Header Format x
4.1.4 Telemetry Flow Control x
4.1.5 1553 Primary Science Data Retrieval S/C requirement
4.1.6 Telemetry Timing S/C requirement
4.1.7 Telemetry Application Data Format (title)
4.1.7.1 Primary Science x
4.1.7.2 Secondary Science x
4.1.7.3 Housekeeping x
4.2 Telemetry Description (explanatory text for para 4.1.7.3)
4.3 Data File Formats S/C requirement
4.3.1 Science Data Format S/C requirement
4.3.2 Housekeeping Data Format S/C requirement
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Protoflight Test Program
32-01206.01 Rev 04 6/20/06 Environmental Verification Test Matrix
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Observatory T T 4 Reference Only

Flight Unit T T T I T T EMC by similarity

Flight Spare T I T T T T Thermal Balance by similarity

       Telesc.          T

       Telesc. Spare T

        Electr. Box 32-10200 Listed for ref. only

Engineering Unit T T T

Verification Plan Ref. 9.1 9.2 9.3 9.4 9.5 9.6 9.7 9.8 9.11 9.10 10.2.1 8.1 3.7.2 3.7.3 .

Legend:     A = Analysis Temperature Units = oC
 I  =  Inspection

NR = Not Required

T = Test

14grmsNR 27 g

Electrical Performance

NR

Thermal Vacuum
19.2.2

Mechanical and Structural

32-10000

32-10100

8
+50/  

-40

+40/  

-40
A200Hz 8 g
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Environmentals Flow Chart

CRaTER 
Performance 
Verification

Vibration Test 
Preparation

Vibration TestEMI -EMC

Thermal Vacuum 
Testing

Surface 
Cleanliness 

Certification *

Pre-
Environment 

Review

Pre -Ship 
Review

Ship to NASA -
GSFC

Spacecraft I & T 
Activities at GSFC

-Final Closeouts
-Staking
-Torquing
-Etc .

-Pre-Test Long Form
-Modal Survey
-Random Vibration
-Sine Vibration
-Post -Test Long form

-Conducted emisssions
-Radiated emmisions
-Conducted susceptability
-Radiated susceptability

-Survival soaks
-Turn On Verification
-Thermal Cycle

-Electrical Checkout
--Shock
-Acoustics
-Outgassing Certification

-Hand carry ground 
transportation

Thermal Balance 
Testing

CRaTER Final 
Assembly
Completed

“Cover -Off” 
Vacuum Bakeout
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MGSE: Gas Purge

¥ All sensitive equipment (e.g., telescope, detectors) will be stored under clean,
low-humidity conditions (e.g., active desiccation, purging)

¥ Flight units will have provision for clean, dry nitrogen purging
¥ Purge flow will be monitored with a thermistor flow indicator

This is unchanged since PDR
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Test Facilities

EMC: Chomerics, Woburn, MA

Vibration: Draper Labs, Cambridge, MA

Thermal-Vac: MIT/MKI, Cambridge, MA

Acoustics: GSFC (at Observatory level)

Shock: GSFC (at Observatory level)

This is unchanged since PDR
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EGSE: Command and Data Simulator

¥ Simulator consists of a 1553-to-ethernet packet converter, a 28 VDC power supply, and a 1 Hz sync
pulse source.

¥ Single UDP socket for commands; multiple UDP connections for telemetry.
¥ Software for commands, engineering, and science resides on available workstations.
¥ Simulator code in C; packet processing and archiving in PERL; science processing in IDL

Ð Simulator, packet, and archiving code exists
Ð Science processing is a work in progress

1553

28 VDC

1 Hz
Instrument S/C

Simulator

UDP

UDP

Command

Window

Engineering

Window

Science

Window
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