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1.  FTA for AUV Docking System



Reliability of the docking system, RDockingSystem = RA*RB
where,

Reliability of the AUV, RA = RPS*RPU*RNG*RSP*RCS*RSH

Reliability of the dock, RB = RPS1*RMS*RHG*RBC*RDT*RCS1*RSH1
2. FTA for AUV power storage system-




3. FTA for AUV propulsion system-


Reliability of the propulsion system, RPU = RA2*RB2
where,

4. FTA for AUV navigation system-


Reliability of the navigation system, 

RNS = RA3*RB3*RD3*RI3*RJ3*[1-(1-RM3)(1-RN3)]

where,

RA3 = Reliability of the depth/pressure sensor

RB3 = Reliability of the DVL/ADCP

RD3 = Reliability of the INS/AHRS

RI3 = Reliability of the GPS

RJ3 = Reliability of the dead reckoning (DVL/ADCP/prop.)

RM3 = Reliability of the USBL (considering docking)

RN3 = Reliability of the LBL (considering docking)

5. FTA for AUV science package-




The top event, SP, can be written as (for full mission success)

SP = A4
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The objective of the Boolean algebra representation is to express the top event in terms of nonredundant basic events.

Reliability of the whole science package, 

RSP = RD4* [1-(1- RC4)(1-RD4)(1- RE4)(1- RH4)(1- RJ4)]

where, RF4 = Reliability of the CT1 instrument

RG4 = Reliability of the CT2 instrument

RB4 = Reliability of the pressure sensor

RC4 = Reliability of the DO2 sensor

RD4 = Reliability of the fluorometer

RE4 = Reliability of the ISUS

6. FTA for AUV communication system-



Boolean representation of the top event, CS, is as follows:

CS = (A5
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Reliability of the communication system, 

RCS = [1-(1-RA5)(1-RB5)]* [1-(1-RC5)(1-RD5)(1-RE5)]*[1-(1-RF5) (1-RB5)]

7. FTA for AUV self-health monitoring, other electronics and control module-


Reliability of the self-health monitoring and control module, 

RSH = RA6*RB6* RC6* RD6* RE6
where,

RA6 = Reliability of the pressure sensor

RB6 = Reliability of the leakage sensor

RC6 = Reliability of the current sensor

RD6 = Reliability of the temperature sensor

RE6 = Reliability of the main computer

8. FTA for dock power supply system (when connected to a cabled observatory)-



Reliability of the dock power supply/storage system, RPS1 = RA7*RC7*RD7*RE7*RF7

9. FTA for dock mechanical system-


Reliability of the mechanical system, RMS = RC8*RD8*RE8*RG8*RH8
10. FTA for homing and terminal guidance system-



Reliability of the homing and terminal guidance system, RHG = RA10*RB10*RC10
= [1-(1-RD10)(1-RE10)]*RB10* [1-(1-RF10)(1-RG10)]

Note that this is one of the possible sensor arrangements, there can be many other options; we have not decided yet. Here the USBL and LBL systems may or may not be the same as used in navigational purpose in Figure 4 (M3 & N3).

11. FTA for battery charging unit-


Reliability of the whole science package, 

RBC = RA11*RC11* RD11* RE11* RG11* RH11* RK11
Note that the connector (hardware) failure and the connection (process) failure are not the same. Environmental factors will be considered in connection failure analysis. 

12. FTA for data transfer and communication system-






Reliability of the communication system, RDT = RA12*RB12
13. FTA for dock self-health monitoring, other electronics and control module-



Reliability of the self-health monitoring and control module, 

RSH1 = RA13*RB13* RC13* RD13* RE13
where,

RA13 = Reliability of the pressure sensor

RB13 = Reliability of the leakage sensor

RC13 = Reliability of the current sensor

RD13 = Reliability of the temperature sensor

RE13 = Reliability of the inclination sensor

Note that this a tentative list of sensors, there may be other sensors that may be essential.
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Reliability of the power storage system, RPS = RA1*RB1





where,


RA1 = Software reliability


RB1 = RC1*RD1*RE1*RF1


RD1 = RG1*RH1*RI1*RJ1


RC1 = Reliability of the cells & circuits


RD1 = Reliability of the sensors


RE1 = Reliability of the connector


RF1 = Reliability of the packaging


RG1 = Reliability of the voltage sensor


RH1 = Reliability of the current sensor


RI1 = Reliability of the leakage sensor


RJ1 = Reliability of the temperature sensor





Figure 3: FTA for AUV propulsion system.
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Figure 4: FTA for AUV navigation system.
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RE2 = Reliability of the tail-cone electronics


RK2 = Reliability of the elevator actuator


RM2 = Reliability of the rudder actuator


RL2 = Reliability of the elevator mechanisms


RN2 = Reliability of the rudder mechanisms


RO2 = Reliability of the motor key and shaft


RP2 = Reliability of the motor gear-box


RQ2 = Reliability of the thruster blades
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RA2 = Software reliability


RB2 = RC2*RD2*RE2


RC2 = RF2*RG2*RH2


RF2 = RI2*RJ2  = Reliability of the propeller


RG2 = RK2*RL2 = Reliability of the elevator


RH2 = RM2*RN2 = Reliability of the rudder


RJ2 = RO2*RP2*RQ2


RD2 = Reliability of the oil and oil seal
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Figure 2: FTA for AUV power storage system.
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Figure 6: FTA for AUV communication system.
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Figure 5: FTA for AUV science package.
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Figure 1: FTA for AUV docking system storage system.
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Figure 7: FTA for AUV Self-health monitoring system.
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Figure 8: FTA for AUV power storage system.
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Figure 9: FTA for mechanical system of the dock.
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Figure 10: FTA for homing and terminal guidance system.
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Figure 12: FTA for data transfer and communication system.
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Figure 11: FTA for battery charging system.
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Figure 12: FTA for data transfer and communication system.





Figure 13: FTA for AUV Self-health monitoring system.





Self-health Monitoring Failure





01





Leakage Sensor Failure





03





B13

















Software Failure





H13





I13

















Hardware Failure





Temperature Sensor Failure





05





D13

















Software Failure





L13





M13

















Hardware Failure

















Software Failure





Pressure Sensor Failure





02





A13





F13





G13

















Hardware Failure





Current Sensor Failure





04





C13

















Software Failure





J13





K13

















Hardware Failure





Inclination Sensor Failure





06





E13

















Software Failure





N13





O13

















Hardware Failure








PAGE  
(TKP)
Page 4 of 13
20-May-2004

_1146037878.unknown

_1146037862.unknown

