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v' GDP Provided Fault Detection and Isolation for First Stage TVe System and 
Ground Hydraulic Support System 

GDP Provided Anomaly Detection 

GDP Was installed in Hangar AE for Ares I-X 

The prototype ran on live data from Ares I-X during all powered on testing in the 
VAB and at PAD-3gB through End of Mission 
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j , Fault Modeling Using TEAMS: 
Modeling Process 

Step 1: Build subsystem functional fault model 

Transformation of energy, material, signal within the system 

Basic system connectivity, interfaces, interactions 

, Insufficient to do any analysis or to be a diagnostic engine 

-;:.. .. -

- : 

~. 

-~·i-

Knowledge captured from subsystem schematics/diagrams/etc. 
and converted into TEAMS model 
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A failure of the Pneumatic Electrical Operating Valve 
to Close when commanded results in the propagation 
of the function "high supply pressure" over the 
hydraulic signal paths. 



Pressure _:f'uge_A89292_1_ T P 
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Pressure_Gauge_A89292_1_H55_Gs;,..s> Pressure_Xducer_A77957 
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Fault Isolation Example (cant.) 
N /\ S/\ 

BAD 
D-matrix Tests (observables ) 

Fai lure T1 T2 T3 T4 FAIL ~. 

{io.+~"'-i-:-' 
GOOD 

Modes FM1 1 
(causes) ~:;.~".: .. ~; GOOD FM2 1 1 ~. 

PASS 
~.--~:,,:. 

FM3 1 ',.~.~:.;.#" 'Jb.''':~. ',- . , GOOD 
FM4 1 1 

-t'5,-:,,-'" . 

FM5 1 III SUSPECT 
FM6 1 FAIL 

FM7 1 .. SUSPECT 

FM8 1 
t~; GOOD 

1 = test ca n detect failure mode PASS .~ 
~~ 
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III SUSPECT 

Compute GOOD failure modes: Every failure mode connected to a PASS test is GOOD. 

Compute BAD failu re modes: Every test that is FAIL has at least one failure mode that is BAD. 
If there is more than one failure mode that leads to a FAIL test, then all failure modes not labeled 
as GOOD are labeled as SUSPECT. 

All remaining failure modes are labeled UNKNOWN: they are connected to tests for which we . ..J 
JU~?>Y~ 1/i10 test information. Bob Waterman I Robe rtDWaterman@lnasa.gov/NASAKl'nn .. dySp,)(eCl'rtl'r 21 . ___ :~ 
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user can customize the distance that 
determines whether a point is ·close 
enough" to an existing cluster to expand the 
cluster vs. creating a new one. 



STATUS PRESENTATION 
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There _ enou", (hldden)lnformlition In the telemetry iflita to Indicate an anomaly . 
The IMS method can help Identify subtle but meaningful changes. 








