
LAT Fault Tree Analysis Baseline
(L-INS)

Loss of Command Data

Loss of Energy Measurement
LAT-SS-00010  L-II(b) 5.2.1&2

Loss of AGN/GRB Alert
LAT-SS-00010 L-II(b) 5.2.14-17

Loss of LAT Function

Loss of Data Filter

Loss of Science Measurement

Loss of Angular Resolution
LAT-SS-00010 L-II(b) 5.2.5-7

Loss of Source Determination
LAT-SS-00010 L-II(b) 5.2.9

Loss of Time Accuracy
LAT-SS-00010 L-II(b) 5.2.11

Loss of Background Rejection
LAT-SS-00010 L-II(b) 5.2.12

Loss of Point Source
Sensitivity

LAT-SS-00010 L-II(b) 5.2.10

Loss of Instrument Life
LAT-SS-00010 L-II(b) 5.3.2

Loss of Eff. Area Knowledge
LAT-SS-00010 L-II(b) 5.2.3&4

Loss of Field of View
LAT-SS-00010 L-II(b) 5.2.8

Loss of Operating Modes
LAT-SS-00010 L-II(b) 5.3.5

Loss of Dead Time
LAT-SS-00010 L-II(b) 5.2.13

Legend

N - Phase objectives not met
Y - Phase objectives met

- OR Gate

         - SUM Gate

- AND Gate

Redundant  Failure

Non-Redundant Failure

Failure Mode

Failure Mode (connection
with other FTA sheets)

Ground  Contingency

Loss of ACD Function
C-3, ACD-INS

Loss of Calorimeter Function
C-4, CAL-INS

Loss of EPU System Function
C-5, EPU-INS

Loss of LAT Power
C-14, PDU-INS

Loss ofi SIU Sytem Function
C-15, SIU-INS

Loss of Alignment Integrity
C-27, STR-INS

Loss of LAT Instrument
C-28, STR-INS

Loss of GASU System Function
C-12, GAS-INS
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Loss of Thermal Stability
C-34,TML-INS

Loss of Tracker Function
C-35, TKR-INS
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Loss of Science Data Interface
LAT-SS-00010 L-II(b) 5.3.3

Loss of Data Services
LAT-SS-00010 L-II(b) 5.3.4

Loss of GASU Communication
C-11, GAS-INS

Loss of Average Power
LAT-SS-00010 L-II(b) 5.3.10.1

Loss of Peak Power
LAT-SS-00010 L-II(b) 5.3.10.2,3

Exceeded max LAT Power
C-36, INS-ALL

From all electronics/
electrical system

faulting to higher power
state



Loss of AEM Communication Loss of AEM Power

Loss of AEM Function

ACD System Degradation
Loss of PMT Power

Loss ACD Power

Anti-Coincidence Detector
Subsystem Fault Tree

(L-ACD)

Failure or degradation below Specification
occurs with a total of 2 tile/fiber/pmt failing to

meet performance.

AEM/GT Connector
FailureL-ACD-01

AEM/EPU Connector
FailureL-ACD-02

ACD Elec Connector
FailureL-ACD-03

AEM/PS Connector
FailureL-ACD-05

AEM/PS
FailureL-ACD-06

ACD HVPS
FailureL-ACD-07

ACD PMT/FO Connector
Failure (2 of 208)L-ACD-10

ACD/PMT PS Connector
FailureL-ACD-08

ACD PMT
Failure (2 of 208)L-ACD-09

ACD FO/FO Connector
Failure (2 of 208)L-ACD-11

ACD Tile Failure
(2 of 208)L-ACD-12

Loss of ACD Tile(s)

MMS
FailureL-ACD-13

Loss of ACD Function
C-3, ACD-INS

Loss of GASU Power
C-1, GAS-ACD

Loss of AEM

AEM Malfunction

AEM Board
FailureL-ACD-04

Loss of PMT

PMT Malfunction
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Loss of Meteoroid/Debris
Protection

LAT-SS-00010 L-II(b) 5.3.12.12

Legend

N - Phase objectives not met
Y - Phase objectives met

- OR Gate

         - SUM Gate

- AND Gate

Redundant  Failure

Non-Redundant Failure

Failure Mode

Failure Mode (connection
with other FTA sheets)

Ground  Contingency

Loss of ACD Cooling
C-37, TML-ACD



TEM Communication Failure Loss of Calorimeter Power

Calorimeter Fault Tree
(L-CAL)

Loss of Calorimeter Module Calorimenter System
Degradation

Failure or degradation below Specification
occurs with a total of 10% of CLA/MCM/

Readout fail to meet performance.

Failure or degradation below Specification
occurs with a total of 10% of CLA/MCM/

Readout fail to meet performance.

TEM/PS Connector
FailureL-CAL-02

TEM/GT Connector F
FailureL-CAL-03

TEM/EPU Connector
FailureL-CAL-04

TEM /MCM Connector
FailureL-CAL-05

MCM
FailureL-CAL-06

MCM PS
FailureL-CAL-07

TEM Board
FailureL-CAL-09

Loss of T-PS Power Feed
C-2, PDU-CAL/TKR

Loss of Calorimeter Function
C-4, CAL-INS

Rev 12,
3 Dec. 2002

Loss of Grid Survival Heater
FunctionC-32, PDU-CAL

CLA
FailureL-CAL-08 10% of 1536

Loss of CLAs

CLA Thermal
DamageL-CAL-09 10% of 1536

Loss of MCM

MCM MalfunctionTEM PS Malfunction

TEM/PS
FailureL-CAL-01

Loss of TEM PSTEM Board Malfunction

Loss of TEM board

Loss of Electronics Bay Cooling
C-33, TML- PDU,SIU,GAS,EPU,TKR,CAL
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Legend

N - Phase objectives not met
Y - Phase objectives met

- OR Gate

         - SUM Gate

- AND Gate

Redundant  Failure

Non-Redundant Failure

Failure Mode

Failure Mode (connection
with other FTA sheets)

Ground  Contingency

Loss of CAL Cooling
C-38, TML-CAL



Loss of EPU Power Loss of EPU S/W Function

Software Contingency
Reload Filter software

EPU  Fault Tree
(L-EPU)

Rev 12,
3 Dec. 2002

EPU Code
FailureL-CAL-05

SIU/EPU Connector
FailureL-EPU-04

EPU/PS Connection
FailureL-CAL-03

EPU/PS
FailureL-CAL-02

EPU
FailureL-CAL-01

Loss of EPU Sytem Function
C-5, EPU-INS

Loss of EPU/SIU Communication
C6, EPU-SIU

Loss of GASU/EPU Comm.
C7, GASEPU

Loss of EPU Power Feed
C-9, PDU-EPU

Loss of EMI Shielding
C-26, STR-EPU/SIU/GAS

Loss of EPU

EPU Malfunction

Loss of Electronics Bay Cooling
C-33, TML- PDU,SIU,GAS,EPU,TKR,CAL
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Legend

N - Phase objectives not met
Y - Phase objectives met

- OR Gate

         - SUM Gate

- AND Gate

Redundant  Failure

Non-Redundant Failure

Failure Mode

Failure Mode (connection
with other FTA sheets)

Ground  Contingency



Loss of FO/FI Function Loss of GLT Fucntion Loss of EB Function

GASU  Fault Tree
(L-GAS)

GASU PS
FailureL-GAS-10

EB/Comm Connection
FailureL-GAS-09

EB/PS Connection
FailureL-GAS-08

EB Circuit
FailureL-GAS-07

GLT/Comm Connection
FailureL-GAS-06

GLT/PS Connection
Failure

L-GAS-05

GLT Circuit
FailureL-GAS-04

FO/FI/Comm Connection
FailureL-GAS-03

EO/FI/PS Connection
FailureL-GAS-02

FO/FI Circuit
FailureL-GAS-01

Loss of GASU Power Feed
C-8, PDU-GAS

Loss of GASU Power
C-1, GAS-ACD

GASU/EPU Connector
FailureL-GAS-11

GASU/SIU Connector
FailureL-GAS-12

Loss of GASU/SIU Comm.
C-10, SIU-GAS

Loss of GASU Communication
C-11, GAS-INS

Rev 12,
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Loss of GASU System Function
C-12, GAS-INS

Loss of GASU/EPU Comm.
C7, GASEPU

Loss of EMI Shielding
C-26, STR-EPU/SIU/GAS

Loss of FO/FI Circuit

FO/FI Circuit Malfunction

Loss of GTL Circuit

GTL Circuit Malfunction

Loss of EB Circuit

EB Circuit Malfunction

Loss of Electronics Bay Cooling
C-33, TML- PDU,SIU,GAS,EPU,TKR,CAL
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Legend

N - Phase objectives not met
Y - Phase objectives met

- OR Gate

         - SUM Gate

- AND Gate

Redundant  Failure

Non-Redundant Failure

Failure Mode

Failure Mode (connection
with other FTA sheets)

Ground  Contingency



Power Distribution Unit Fault Tree
(L-PDU)

SC/PDU Power Bus
FailureL-PDU-05

Radiatore HP Heater Power
Bus FailureL-PDU-06

Loss of T-PS Power Feed
C-2, PDU-CAL/TKR

Loss of GASU Power Feed
C-8, PDU-GAS

Loss of EPU Power Feed
C-9, PDU-EPU

Loss of SIU Power Feed
C-13, PDU-SIU

Loss of LAT Power
C-14, PDU-INS

Rev 12,
3 Dec. 2002

SC/Survival Power Bus
FailureL-PDU-07

Loss of HP Heaters Power
 FeedC-30, PDU-THM

Loss of Survival Heaters Power
FeedC-31, PDU-TML

Loss of DPU/T PS Circuit

DPU/T-PS Malfunction

Loss of DPU/SIU PS Circuit

PDU/SIU PS Malfunction

PDU/SIU PS Circuit
FailureL-PDU-02

PDU/T PS Circuit
FailureL-PDU-01

Loss of DPU/GASU PS Circuit

PDU/GASU PS Malfunction

Loss of DPU/EPU PS Circuit

PDU/epU PS Malfunction

PDU/GASU PS Circuit
FailureL-PDU-02

PDU/EPU PS Circuit
FailureL-PDU-02

Loss of Electronics Bay Cooling
C-33, TML- PDU,SIU,GAS,EPU,TKR,CAL
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Legend

N - Phase objectives not met
Y - Phase objectives met

- OR Gate

         - SUM Gate

- AND Gate

Redundant  Failure

Non-Redundant Failure

Failure Mode

Failure Mode (connection
with other FTA sheets)

Ground  Contingency



Loss of SIU Power Loss of SC/SIU Communication Loss of SIU S/W Function

Software Contingency
Reload SIU software

SIU  Fault Tree
(L-SIU)

SIU
FailureL-SIU-01

SIU/PS
FailureL-SIU-02

SIU/PS Connection
FailureL-SIU-03

SIU/SC Connector
FailureL-SIU-04

SIU Code
FailureL-SIU-05

Loss of EPU/SIU Communication
C6, EPU-SIU

Loss of GASU/SIU Comm.
C-10, SIU-GAS

Loss of SIU Power Feed
C-13, PDU-SIU

Loss ofi SIU Sytem Function
C-15, SIU-INS

Rev 12,
3 Dec. 2002

Loss of EMI Shielding
C-26, STR-EPU/SIU/GAS

Loss of SIU

SIU Malfunction

Loss of Electronics Bay Cooling
C-33, TML- PDU,SIU,GAS,EPU,TKR,CAL
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Legend

N - Phase objectives not met
Y - Phase objectives met

- OR Gate

         - SUM Gate

- AND Gate

Redundant  Failure

Non-Redundant Failure

Failure Mode

Failure Mode (connection
with other FTA sheets)

Ground  Contingency



Structural Fault Tree
(L-STR)

Grid/ACD Fastener
FailureL-STR-01

Grid/TKR Fastener
FailureL-STR-02

Grid/CAL Fastener
FailureL-STR-03

Coupling HP/Grid Fastener
FailureL-STR-05

Coupling HP/X-LAT HP
Fastener FailureL-STR-06

Grid/G-HP Fastener
FailureL-STR-04

Radiator HP/Coupling HP
Fastener FailureL-STR-07

Radiator/HP Fastener
FailureL-STR-08

Radiator Structure
FailureL-STR-09

SC/Radiator Attach Fitting
(S/RAF) FailureL-STR-11

Radiator/Grid Attach Fitting
(R/GAF) FailureL-STR-13

Grid R/GAF Fastener
FailureL-STR-14

Radiator R/GAF Fastener
FailureL-STR-12

Radiator S/RAF Fastener
FailureL-STR-10

Grid/E-Bay Fastener
FailureL-STR-15

SC/Grid Attach Fitting  (S/GAF)
FailureL-STR-18

Grid S/GAF Fastener
FailureL-STR-17

Grid Structure
FailureL-STR-16

 Loss of Grid/ACD Thermal
Conn.C-16, STR-TML

 Loss of Grid/TKR Thermal
Conn.C-17, STR-TML

 Loss of Grid/CAL Thermal
Conn.C-18, STR-TML

 Loss of Grid/G-HP Thermal
Conn.C-19, STR-TML

 Loss of X-HP/C-HP Thermal
Conn.C-21, STR-TML

 Loss of R-HP/RadiatorThermal
Conn.C-23, STR-TML

 Loss of Radiator
FunctionC-24, STR-TML

Loss of Alignment Integrity
C-27, STR-INS

Loss of LAT Instrument
C-28, STR-INS

 Loss of R-HP/C-HP Thermal
Conn.C-22, STR-TML

 Loss of C-HP/G-HP Thermal
Conn.C-20, STR-TML

Loss of EMI Shielding
C-26, STR-EPU/SIU/GAS/PDU

 Loss of Radiator
AssemblyC-25, STR-TML

Loss of Grid/SC Thermal
Conn.C-29, STR-TML
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Loss of Instrument Mass
LAT-SS-00010 L-II(b) 5.3.6

Loss of CG Constraints
LAT-SS-00010 L-II(b) 5.3.7

Loss of Envelope
LAT-SS-00010 L-II(b) 5.3.8

Loss of Instrument Mass
LAT-SS-00010 L-II(b) 5.3.6

Loss of CG Constraints
LAT-SS-00010 L-II(b) 5.3.7

Loss of Envelope
LAT-SS-00010 L-II(b) 5.3.8

Loss of Launch integrity
LAT-SS-00010 L-II(b) 5.3.12.4-9

Loss of Launch integrity
LAT-SS-00010 L-II(b) 5.3.12.4-9

Legend

N - Phase objectives not met
Y - Phase objectives met

- OR Gate

         - SUM Gate

- AND Gate

Redundant  Failure

Non-Redundant Failure

Failure Mode

Failure Mode (connection
with other FTA sheets)

Ground  Contingency
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Loss of Radiator HP Control

Loss of Radiator HP Heater

Loss of Radiator Cooling

Loss of Coupling Cooling

Thermal System Fault Tree
(L-TML)

Coupling HP (C-HP)
FailureL-TML-11

Thermal Shield Failure - E-Bay
MLIL-TML-05

X-HP/X-LAT Thermal Conn.
FailureL-TML-07

L-TML-04

E-bay,X-LAT/SC MLI Shield
FailureL-TML-06

Rad. Surv. Heater Connector
FailureL-TML-03

Radiator Survival Thermostat
FailuresL-TML-02

 Loss of Grid/ACD Thermal
Conn.C-16, STR-TML

 Loss of Grid/TKR Thermal
Conn.C-17, STR-TML

 Loss of Grid/CAL Thermal
Conn.C-18, STR-TML

 Loss of Grid/G-HP Thermal
Conn.C-19, STR-TML

 Loss of X-HP/C-HP Thermal
Conn.C-21, STR-TML

 Loss of R-HP/RadiatorThermal
Conn.C-23, STR-TML

 Loss of Radiator
FunctionC-24, STR-TML

 Loss of R-HP/C-HP Thermal
Conn.C-22, STR-TML

 Loss of C-HP/G-HP Thermal
Conn.C-20, STR-TML

 Loss of Radiator
AssemblyC-25, STR-TML

Loss of Grid/SC Thermal
Conn.C-29, STR-TML

Loss of HP Heaters Power
 FeedC-30, PDU-TML

Loss of Survival Heaters Power
FeedC-31, PDU-TML

Loss of Survival Heaters Power
FeedC-31, PDU-TML

Loss of Radiator Survival  Heater

Loss of Grid Cooling

Loss of Grid Survival Heater
FunctionC-32, PDU-CAL

Loss of Thermal Stability
C-34,TML-INS

Loss of X-LAT Cooling

X-LAT HP (X-HP)
FailureL-TML-08

Grid Survival Thermostat
FailuresL-TML-09

Grid Surv. Heater Connector
FailureL-TML-10

X-LAT/E-Bay Thermal Conn.
FailureL-TML-04

HP CTRL PS
FailureL-TML-14

Radiator HP Heater
FailureL-TML-15

Radiator HP Heater Connection
FailureL-TML-16

HP Controller
FailureL-TML-17

Radiator HP Thermal Sensor
FailuresL-TML-18

HP CTRL Connector
FailureL-TML-19

Grid MLI Shield
FailureL-TML-21

Grid HP
FailureL-TML-20

Loss of Electronics Bay Cooling
C-33, TML- PDU,SIU,GAS,EPU,TKR,CAL
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Loss of Heat Dissipation
LAT-SS-00010 L-II(b) 5.3.11.1

Loss of Heat Load from S/C
LAT-SS-00010 L-II(b) 5.3.11.2

Loss of IR/Albeto Protection
LAT-SS-00010 L-II(b) 5.3.12.10.1

Loss of Solar Load Protection
LAT-SS-00010 L-II(b) 5.3.12.10.2-5

Radiator Heat Pipe (HP)
FailureL-TML-12

Radiator/SC MLI Shield
FailureL-TML-13

Loss of Grid Cooling

Loss of Heat Dissipation
LAT-SS-00010 L-II(b) 5.3.11.1

Loss of IR/Albeto Protection
LAT-SS-00010 L-II(b) 5.3.12.10.1

Legend

N - Phase objectives not met
Y - Phase objectives met

- OR Gate

         - SUM Gate

- AND Gate

Redundant  Failure

Non-Redundant Failure

Failure Mode

Failure Mode (connection
with other FTA sheets)

Ground  Contingency
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Loss of CAL Cooling
C-38, TML-CAL

Loss of ACD Cooling
C-37, TML-ACD

Loss of TKR Cooling
C-39, TML-TKR

C-HP/X-HP Thermal Gasket
FailureL-TML-22

C-HP/R-HP Thermal Gasket
FailureL-TML-23

Grid/CAL Thermal Gasket
FailureL-TML-24

Grid/ACD Thermal Gasket
FailureL-TML-25

Grid/TKR Thermal Gasket
FailureL-TML-26

Grid/G-HP Thermal Gasket
FailureL-TML-27

C-HP/G-HP Thermal Gasket
FailureL-TML-28



Loss of TEM Communication Loss of Tracker Power

Tracker Subsystem Fault Tree
(L-TKR)

Loss of Tracker Module Tracker System Degradation

TEM Board
FailureL-TKR-01

TEM/PS
FailureL-TKR-02

TEM/PS Connector
FailureL-TKR-03

TEM/GT Connector
FailureL-TKR-04

TEM/EPU Connector
FailureL-TKR-05

TEM /MCM Connector
FailureL-TKR-06

MCM
FailureL-TKR-07

MCM PS
FailureL-TKR-08

SSD
FailureL-TKR-09

Loss of T-PS Power Feed
C-2, PDU-CAL/TKR

Rev 12,
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Loss of Tracker Function
C-35, TKR-INS

TEM PS Malfunction

Loss of TEM PS

TEM Board Malfunction

Loss of TEM board Loss of MCM

MCM Malfunction

Loss of Electronics Bay Cooling
C-33, TML- PDU,SIU,GAS,EPU,TKR,CAL
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Legend

N - Phase objectives not met
Y - Phase objectives met

- OR Gate

         - SUM Gate

- AND Gate

Redundant  Failure

Non-Redundant Failure

Failure Mode

Failure Mode (connection
with other FTA sheets)

Ground  Contingency

Loss of TKR Cooling
C-39, TML-TKR


