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EO-1 FMEA CRITICALITY CATEGORIES
March 7, 2000

The Severity Criticality codes for this FMEA are defined as follows: 

1)
Effective loss of the mission (nonrecoverable complete loss of ALI data).

2)
Loss of the Hyperion mission (nonrecoverable complete loss of Hyperion science data).

3)
Serious degradation but still meets some of the Level I ALI and/or Hyperion requirements.).

4) Some degradation or operations impact, but still achieves the baseline mission.

5) Little or no impact to mission success or mission operations.

Examples are:

Number 1 would include things such as the power system or WARP dying completely.

Number 2 would include the Hyperion failing by itself.

Number 3 would include a Hyperion ASP failure, or an X-band Phased Array failure.

Number 4 would cover heaters.

Number 5 would include the PPT, GPS, AC, etc.


EO-1 FMEA ASSUMPTIONS
February 14, 2000


(ADAPTED FROM GSFC P-302-720 AND GSFC S-302-89-01)

· Only one failure exists at a time.

· All inputs (including software commands) to the item being analyzed are present and at nominal values.

· All consumables are present in sufficient quantities.

· Nominal power is available (except when the availability of power is part of the failure(s) being considered.

· Only the on-orbit phase of the mission is analyzed.

· Connector failures are not treated.

· There are no launch vehicle considerations or failures treated except for the separation switch monitor function.

TREATMENT OF REDUNDANCY


Although EO-1 is by system design ground-rules a “single-string” spacecraft, redundancy was included where practical, given programmatic and technical constraints.  In some cases, the redundancy is actual multiple identical functions of which one is selected for use at any one time.  In other cases, the redundancy consists of different functions that can provide more-or-less equivalent results; the second serving as a secondary or backup to the primary.  In still other cases, a function may consist of a number of parallel channels of which one or more may fail while still providing a usable but degraded result.  This third category is illustrated by the solar array strings, the 64 elements of the X-Band Phased Array Antenna, or the multiple focal plane elements of the ALI instrument.

 
In this FMEA, failure modes of functions with redundancy are identified with an “R” modifier with the assigned failure Severity Category.  Without redundancy, the failure will have the Failure Effects indicated, although in the “Remarks” there may be some work-arounds or other compensations to mitigate some of the worst effects.  However, such mitigations would be very much a “last resort” and not intended as a form of redundancy. With redundancy (an “R” modifier to the assigned failure Severity Category), the Failure Effects indicated give the results of the failure as if there was NO redundancy available.  The redundancy that is available will be described in the “Compensating Features/Action” portion of the “Remarks” column.  The application of the available redundancy negates the effect of the actual failure and means that the indicated “Failure Effects” do not occur.  The original failure is the “one failure” upon which this FMEA is predicated.  If the redundant function were then to fail (a second failure), the indicated “Failure Effects” would be observed (excepting the third category mentioned in the above paragraph where there are many parallel channels).  In that case, multiple failures could be tolerated – a slow, hopefully graceful, degradation would occur.


EO-1 FMEA BASELINE CONSIDERATIONS AND INFORMATION

· This FMEA has been performed post-I&T.

· This FMEA was in general conducted at the first level below system “box” or major functional level.  That first “sub” level is either an identifiable circuit card or system function.

· A summary outline for this FMEA with Severity Category 1 failures indicated follows this page.


CONTENTS OF THIS FMEA PACKAGE

This FMEA package contains the following material in the order listed below.

· Summary outline for this FMEA with Severity Category 1 and 1R failures indicated.  Severity Category 3 failures when relevant to meeting the minimum mission requirements of the ALI are also included.

· Numerical summary count of Severity Category 1 and 1R failures.  Severity Category 3 failures when relevant to meeting the minimum mission requirements of the ALI are also included.

· FMEA Tables of Severity Category 1 failures.

· The complete set of FMEA Tables.

POST I&T
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SUMMARY OUTLINE OF FMEA CONTENTS


EO-1 FMEA OUTLINE AND SEVERITY CATEGORY 1, 1R, AND ALI-RELEVANT CATEGORY 3 FAILURES

CATEGORY 1
CATEGORY 1R
CATEGORY 3
SYSTEM/SUBSYSTEM

FAILURES

FAILURES

FAILURES RELEVANT TO ALI
1. PSE

1.1
Solar Array







3

1.2
Cable Wrap (mechanism is part of SADA)



2

1.3
Solar Array Module



2


3


1

1.4
Battery Charge module (contains battery current shunt and battery temp telemetry)

1.5
BERB (pre-set latching relays triple-redundant orthogonal)

1

1.6
Battery





1


1

1.7
PSE RSN




2


2

1.8
Shunts

1.9
Power Output Module #1


3





1

1.10
Power Output Module #2


3





1

1.11
PSE LVPC




1

2.
SOLAR ARRAY DEPLOYMENT

2.1
HOP devices (Nadir and Zenith, each redundant)


1

2.2
Yoke/SADA hinge (Quan 1)








1

2.3
Panel hinges (Quan 6)






1

2.4
Hinge pots (Quan 4)

2.5
Deploy dampers (Quan 4)

2.6
Damper heaters (Quan 4)

3.
SOLAR ARRAY DRIVE

3.1
Motor











1

3.2
Drive Electronics

3.3
Pot







CATEGORY 1
CATEGORY 1R
CATEGORY 3

SYSTEM/SUBSYSTEM

FAILURES

FAILURES

FAILURES RELEVANT TO ALI
4.
MIL-STD-1773

4.1
Fiber optic harness






2

4.2
Star Couplers







1

5.
ACDS - C&DH

5.1
Comm RSN




3


1

5.2
Housekeeping RSN



2


5

5.3
M5 Processor




3


1

5.4
C&DH LVPC




1


2

6. ACDS - ACS

6.1
ACE RSN




5


1

6.2
ACE I/O




2





1

6.3
Propulsion I/O







2


2

6.4
ACS LVPC




4





1

7. PROPULSION

7.1
Hydrazine Latch Valve








1

7.2
Hydrazine Thruster Cat Bed Heaters

7.3
Hydrazine Thruster Valves (Upstream and Downstream Valves)
2


1

7.4
Fuel Tank Pressure Transducer

7.5
Other Propulsion System Heaters

8. REACTION WHEEL ASSEMBLY

8.1
Wheel and Motor Assembly (Quan 3)
1 Per Reaction Wheel Assembly

8.2
Electronics (RWE) (Quan 3)


1 Per Reaction Wheel Assembly

9. THREE-AXIS MAGNETOMETER

9.1 Magnetometer Assemblies (Quan 3)

1 Per Magnetometer Assembly

9.2
Magnetometer Electronics (Quan 3)

1 Per Magnetometer Assembly

CATEGORY 1
CATEGORY 1R
CATEGORY 3
SYSTEM/SUBSYSTEM

FAILURES

FAILURES

FAILURES RELEVANT TO ALI
10. MAGNETIC TORQUER BARS (Quan 3)
1 Per Magnetic Torquer Bar

11.
COARSE SUN SENSORS

11.1
#1 on S/A sunny side



1

11.2
#2 on S/A sunny side



1

11.3
#3 on S/C zenith deck side


1

11.4
#4 on S/A dark side

11. INERTIAL REFERENCE UNIT

12.1
Gyro Units (Quan 3)



1 Per IRU Assembly

12.2
IRU Electronics (Quan 3)


1 Per IRU Assembly

12.3
IRU Configuration Relays (Quan 3)




1

12.4
IRU Heaters

13.
AUTONOMOUS STAR TRACKER

13.1
Star Tracker Head

13.2
Electronics

13.3
TSA (in-line with power to electronics)

14.
WARP

14.1
WARP POWER FILTER BOX

1

14.2
WARP LVPC




2





1

14.3
WARP RSN




2


1

14.4
M5 Processor




2


1

14.5
RS-422 Input Card



4





6

14.6
Memory Interface Card


2





1

14.7 Memory Card #1






2

14.8 Memory Card #2






2

14.9
RF Exciter










2

CATEGORY 1
CATEGORY 1R
CATEGORY 3
SYSTEM/SUBSYSTEM

FAILURES

FAILURES

FAILURES RELEVANT TO ALI
12. COMMUNICATIONS - S-band

15.1
S-band Transponder



2

15.2
Omni Antennae (Quan 2)

15.3
3 dB hybrid

15.4
20 dB directional coupler (test port)

13. COMMUNICATIONS - XPAA

16.1
XPAA RSN










2

16.2
DC/DC Converters (Quan 2)

16.3
Active elements (Quan 64)

16.4
Stripline RF power divider

14. ALI (Instrument)

17.1
FPA (4 SCAs)







1

17.2
FPE





1

17.3
Mechanisms







3


2

17.4
ALICE





2


2


2

17.5
Calibration Lamps

17.6
Radiator Heaters and Sensor

17.7
Focal Plane Heaters and Sensor







1

17.8 Outgas Heaters

17.9 Telescope Heaters

CATEGORY 1
CATEGORY 1R
CATEGORY 3
SYSTEM/SUBSYSTEM

FAILURES

FAILURES

FAILURES RELEVANT TO ALI
15. HYPERION (Instrument)

18.1
Cryo Cooler (Pulse Tube)

18.2
Cryo Cooler Electronics Assembly (CEA)

18.3
LVDT Electronics Assembly

18.4
HEA

18.5
SWIR FPA

18.6
SWIR FPE

18.7
SWIR ASP

18.8
VNIR CCD

18.9
VNIR FPE

18.10
VNIR ASP

18.11
Cover Motor

18.12
Cal Lamps

18.13
Heaters

16. AC (Instrument)

19.1
Optics

19.2
Electrical

17. VARIOUS SPACECRAFT HEATERS

20.1
Heaters

20.2
Thermostats

18. GPS

19. PPT

20. LFSA
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NUMERICAL SUMMARY COUNT OF SEVERITY CATEGORY 1 AND 1R FAILURES AND

ALI-RELEVANT CATEGORY 3 FAILURES


NUMERICAL COUNT OF SEVERITY CATEGORY 1, 1R, AND ALI-RELEVANT CATEGORY 3 SUBSYSTEM FAILURES BY SYSTEM

CATEGORY 1
CATEGORY 1R
CATEGORY 3
SYSTEM/SUBSYSTEM


FAILURES

FAILURES

FAILURES RELEVANT TO ALI
1.
PSE
12
12


3

2.
SOLAR ARRAY DEPLOYMENT


0
2


1

3.
SOLAR ARRAY DRIVE



0



1

4.
MIL-STD-1773




0
3

5.
ACDS - C&DH




9
9

21. ACDS - ACS
11
3


4

22. PROPULSION




0
2


2

23. REACTION WHEEL ASSEMBLY


2 Per Wheel Assembly

24. THREE-AXIS MAGNETOMETER


2 Per Magnetometer Assembly

25. MAGNETIC TORQUER BARS


1 Per Torquer Bar

26. COARSE SUN SENSORS



3

27. INERTIAL REFERENCE UNIT


2 Per IRU Assembly
1 Per IRU Assembly

28. AUTONOMOUS STAR TRACKER


0

29. WARP






13
6
10

30. COMMUNICATIONS - S-band


2

31. COMMUNICATIONS - XPAA


0





2

32. ALI (Instrument)




3
6


5

33. HYPERION (Instrument)



0

34. AC (Instrument)




0

35. VARIOUS SPACECRAFT HEATERS

0

36. GPS






0

37. PPT






0

38. LFSA






0
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SET OF SEVERITY CATEGORY 1

FMEA SHEETS

EO-1 ELECTRICAL INTERFACE FAILURE MODES AND EFFECTS ANALYSIS

SEVERITY CATEGORY 1 FAILURES







MISSION

SYSTEM

SUBSYSTEM/INSTRUMENT

COMPONENT

MISSION PHASE

EO-1



1.0 PSE SYSTEM

1.3 SOLAR ARRAY MODULE

ON-ORBIT




SHEET

DATE

PREPARED BY

APPROVED BY
      1   OF    25

05/22/2000

R E Prince




FAILURE ID

IN 1.3 
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL - SYSTEM

C.  END EFFECT - MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


1.3.1 
1.3.1 POWER OR’ing DIODES






4

SHORT OF DIODE FOR SHUNT STRINGS
A. FAILURE SHORT OF ASSOCIATED SHUNT TRANSISTOR; BATTERY BUS SHORTS TO GROUND; BATTERY CURRENT CAN NOT BLOW SHORT OPEN
B. COMPLETE LOSS OF POWER

C. LOSS OF MISSION
1
A. ENG TLM OF BATTERY, SHUNTS AND CURRENTS

B. NONE.

C. NOT A LIKELY CASE THAT BATTERY CAN’T BLOW THE SHORT


1.3.4
1.3.4 OVER/UNDER VOLTAGE PROTECTION
THIS CIRCUIT IS ACTIVE ONLY IF THE PSE RSN FAILS.





2

U33A (LM124) OP AMP OUTPUT FAILS HIGH UNDER ANY CIRCUMSTANCES REGARDLESS OF WHETHER THE OVER/UNDER VOLTAGE CIRCUIT IS ACTIVE
A. LOSS OF ALL POWER EXCEPT UNSHUNTED FIXED STRINGS

B. NOT ENOUGH POWER TO CHARGE BATTERY OR OPERATE LOADS

C. LOSS OF MISSION
1
A. LOSS OF SOLAR ARRAY CURRENT

B. NONE


















EO-1 ELECTRICAL INTERFACE FAILURE MODES AND EFFECTS ANALYSIS

SEVERITY CATEGORY 1 FAILURES







MISSION

SYSTEM

SUBSYSTEM/INSTRUMENT

COMPONENT

MISSION PHASE

EO-1



1.0 PSE SYSTEM

1.6 BATTERY



ON-ORBIT




SHEET

DATE

PREPARED BY

APPROVED BY
      2   OF    25

03/01/2000

R E Prince




FAILURE ID

IN 1.6 
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL – SYSTEM

C.  END EFFECT – MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


1.6.1
1.6.1 BATTERY CELLS (22 TOTAL)






2

A. A CELL OPENS

B. ANY
A. LOSS OF BATTERY

B. UNCONTROLLED BUS

C. LOSS OF MISSION
1
A. NONE

B. NONE


















EO-1 ELECTRICAL INTERFACE FAILURE MODES AND EFFECTS ANALYSIS

SEVERITY CATEGORY 1 FAILURES







MISSION

SYSTEM

SUBSYSTEM/INSTRUMENT

COMPONENT

MISSION PHASE

EO-1



1.0 PSE SYSTEM

1.7 PSE RSN



ON-ORBIT




SHEET

DATE

PREPARED BY

APPROVED BY
      3   OF    25

03/01/2000

R E Prince




FAILURE ID

IN 1.7
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL - SYSTEM

C.  END EFFECT – MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


1.7.1
1.7.1 OPERATING FUNCTIONS FOR POWER OUTPUT BOARDS AND LVPC SWITCHING
ANY
A. LOSS OF CONTROL OF SWITCHED SERVICES

B. DEPENDS ON THE SERVICE LOST

C. DEPENDS ON THE SERVICE LOST
1 TO 5

SEE SERVICES
A. ENG TLM OF SHUNTS AND CURRENTS

B. NONE


1.7.4 1773 REMOTE TERMINAL (RT)





1
RT 

PROTOCOL DEVICE
PROTOCOL DEVICE FAILS
A. CAN’T CONTROL PSE

B. LOSS OF POWER TO LOADS

C. LOSS OF MISSION
1
A. 1773 ENG TLM FROM C&DH, LOSS OF POWER CONTROL AND TLM

B. NONE 

C. LOTS OF FLIGHT HERITAGE  FOR PROTOCOL DEVICES


















EO-1 ELECTRICAL INTERFACE FAILURE MODES AND EFFECTS ANALYSIS 

SEVERITY CATEGORY 1 FAILURES







MISSION

SYSTEM

SUBSYSTEM/INSTRUMENT

COMPONENT

MISSION PHASE

EO-1



1.0 PSE SYSTEM

1.9 POWER OUTPUT MODULE (POM) #1

ON-ORBIT




SHEET

DATE

PREPARED BY

APPROVED BY
     4   OF    25

03/14/2000

R E Prince




FAILURE ID

IN 1.9 
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL – SYSTEM

C.  END EFFECT – MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


1.9.1
1.9.1 SERVICES






1
POM #1, SWITCHED SERVICE #1
A. FAILS OPEN, NO POWER OUTPUT

B. MOSFET OR DRIVE CIRCUIT
A. LOSS OF ALI INSTRUMENT POWER

B. LOSS OF ALI INSTRUMENT

C. LOSS OF MISSION
1
A. ENG TLM AND DATA

B. NONE

C. ALI DATA IS MISSION-CRITICAL


3
POM #1, SWITCHED SERVICE #3
A. FAILS OPEN, NO POWER OUTPUT

B. MOSFET OR DRIVE CIRCUIT
A. LOSS OF S-BAND XMIT POWER

B. LOSS OF S-BAND DOWNLINK

C. LOSS OF MISSION
1
A. LOSS OF S-BAND DATA

B. NONE

C. S-BAND DOWNLINK IS MISSION-CRITICAL


4
POM #1, SWITCHED SERVICE #4
A. FAILS OPEN, NO POWER OUTPUT

B. MOSFET OR DRIVE CIRCUIT
A. LOSS OF ACS LVPC POWER

B. LOSS OF ACS OPERATIONS

C. LOSS OF MISSION
1
A. LOSS OF ALL ASSOCIATED ACS FUNCTIONS

B. NONE


















EO-1 ELECTRICAL INTERFACE FAILURE MODES AND EFFECTS ANALYSIS 

SEVERITY CATEGORY 1 FAILURES

MISSION

SYSTEM

SUBSYSTEM/INSTRUMENT

COMPONENT

MISSION PHASE
EO-1



1.0 PSE SYSTEM

1.10 POWER OUTPUT MODULE (POM) #2

ON-ORBIT



SHEET

DATE

PREPARED BY

APPROVED BY
     5  OF    25

03/14/2000

R E Prince




FAILURE ID

IN 1.10 
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL – SYSTEM

C.  END EFFECT – MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER

1.10.1
1.10.1 SERVICES





1
POM #2, SWITCHED SERVICE #1
A. FAILS OPEN, NO POWER OUTPUT

B. MOSFET OR DRIVE CIRCUIT
A. LOSS OF WARP POWER

B. LOSS OF WARP

C. LOSS OF MISSION
1
A. ENG TLM AND DATA

B. NONE

C. ALL DATA PASSES THROUGH WARP

2
POM #2, SWITCHED SERVICE #2
A. FAILS OPEN, NO POWER OUTPUT

B. MOSFET OR DRIVE CIRCUIT
A. LOSS OF C&DH LVPC POWER

B. LOSS OF C&DH FUNCTIONS

C. LOSS OF MISSION
1
A. NONE

B. NONE

5
POM #2, SWITCHED SERVICE #5
A. FAILS OPEN, NO POWER OUTPUT

B. MOSFET OR DRIVE CIRCUIT
A. LOSS OF RWA POWER

B. LOSS OF ACS OPERATIONS

C. LOSS OF MISSION
1
A. ENG TLM AND SPACECRAFT ATTITUDE  UNCONTROLLED

B. NONE















EO-1 ELECTRICAL INTERFACE FAILURE MODES AND EFFECTS ANALYSIS 

SEVERITY CATEGORY 1 FAILURES







MISSION

SYSTEM

SUBSYSTEM/INSTRUMENT

COMPONENT

MISSION PHASE

EO-1



1.0 PSE SYSTEM

1.11 PSE LVPC



ON-ORBIT




SHEET

DATE

PREPARED BY

APPROVED BY
     6  OF    25

03/01/2000

R E Prince




FAILURE ID

IN 1.11 
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL – SYSTEM

C.  END EFFECT – MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


1.11.1
1.11.1 PSE LVPC






1
PSE LVPC POWER CONVERTER
A. POWER OUTPUT FAILURE

B. ANY
A. LOSS OF INTERNAL PSE POWER

B. LOSS OF PSE

C. LOSS OF MISSION
1
A. LOSS OF PSE ENG TLM; INABILITY TO CONTROL PSE

B. POSSIBLY POINT ARRAY TO CONTROL CHARGING


















EO-1 ELECTRICAL INTERFACE FAILURE MODES AND EFFECTS ANALYSIS 

SEVERITY CATEGORY 1 FAILURES







MISSION

SYSTEM

SUBSYSTEM/INSTRUMENT

COMPONENT

MISSION PHASE

EO-1



5.0 ACDS - C&DH

5.1 COMM RSN



ON-ORBIT




SHEET

DATE

PREPARED BY

APPROVED BY
      7   OF    25

03/02/2000

R E Prince




FAILURE ID

IN 5.1
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL – SYSTEM

C.  END EFFECT – MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


5.1.1
5.1.1 OPERATING FUNCTIONS
A. FAILS TO OPERATE

B. ANY
A. LOSS OF COMM RSN OPERATION

B. NO COMMUNICATION ANYWHERE

C. MISSION LOSS
1
A. EVERYTHING DIES

B. NONE


5.1.2
5.1.2 INTERFACE WITH S-BAND TRANSPONDER
A. FAILS TO OPERATE

B. ANY
A. LOSS OF COMM RSN OPERATION

B. NO COMMUNICATION ANYWHERE

C. MISSION LOSS
1
A. EVERYTHING DIES

B. NONE


5.1.3 1773 REMOTE TERMINAL (RT)





1
RT PROTOCOL DEVICE
PROTOCOL DEVICE FAILS
A. LOSS OF S-BAND COMM OPERATION

B. NO SPACECRAFT S-BAND COMMUNICATION

C. MISSION LOSS
1
A. 1773 ENG TLM FROM C&DH

B. NONE

C. LOTS OF FLIGHT HERITAGE  FOR PROTOCOL DEVICES


















EO-1 ELECTRICAL INTERFACE FAILURE MODES AND EFFECTS ANALYSIS 

SEVERITY CATEGORY 1 FAILURES







MISSION

SYSTEM

SUBSYSTEM/INSTRUMENT

COMPONENT

MISSION PHASE

EO-1



5.0 ACDS - C&DH

5.2 HOUSEKEEPING RSN

ON-ORBIT




SHEET

DATE

PREPARED BY

APPROVED BY
     8    OF    25

05/18/2000

R E Prince




FAILURE ID

IN 5.2
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL – SYSTEM

C.  END EFFECT – MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


5.2.1 OPERATING FUNCTIONS





3

A. VARIOUS FUNCTIONS IN THE MULTI-CHIP-MODULE THAT AFFECT BOTH PRIMARY AND SECONDARY SOLAR ARRAY DEPLOYMENT FAIL TO OPERATE

B. THIS FAILURE MODE INVOLVES MULTIPLE OVERALL FUNCTIONS IN THE MULTI-CHIP-MODULE
A. SOLAR ARRAY WON’T RELEASE FOR DEPLOYMENT

B. NO POWER

C. MISSION LOSS
1
A. LACK OF POWER, DEPLOY POT ENG TLM

B. NONE


4

A. POWER UP/RESET CIRCUIT OUTPUT IS STUCK ACTIVE

B. VARIOUS, INCLUDING THE INFAMOUS LM136 FAILURE MODE THAT AFFECTED THE WARP
A. ALL MULTI-CHIP-MODULE FUNCTIONS AND SOLAR ARRAY DEPLOY LOGIC HELD RESET.  SOLAR ARRAY WON’T RELEASE FOR DEPLOYMENT

B. NO POWER

C. MISSION LOSS
1
A. LACK OF POWER, DEPLOY POT ENG TLM

B. NONE


















EO-1 ELECTRICAL INTERFACE FAILURE MODES AND EFFECTS ANALYSIS 

SEVERITY CATEGORY 1 FAILURES







MISSION

SYSTEM

SUBSYSTEM/INSTRUMENT

COMPONENT

MISSION PHASE

EO-1



5.0 ACDS - C&DH

5.3 M5 PROCESSOR


ON-ORBIT




SHEET

DATE

PREPARED BY

APPROVED BY
      9   OF    25

03/02/2000

R E Prince




FAILURE ID

IN 5.3
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL – SYSTEM

C.  END EFFECT – MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


5.3.1


5.3.1 OPERATING FUNCTIONS






1

A. JUST ABOUT ALL FUNCTIONS FAIL TO OPERATE

B. ANY
A. NOTHING OPERATES

B. DEAD SPACECRAFT

C. MISSION LOSS
1
A. EVERYTHING DIES

B. NONE


5.3.2
5.3.2 1773 BUS CONTROLLER (BC)






1
BC PROTOCOL DEVICE
PROTOCOL DEVICE FAILS
A. LOSS OF DATA BUS OPERATION

B. NO COMMUNICATION ANYWHERE

C. MISSION LOSS
1
A. 1773 ENG TLM FROM C&DH

B. NONE

C. LOTS OF FLIGHT HERITAGE  FOR PROTOCOL DEVICES


5.3.4
5.3.4 S-BAND DATA INTERFACE TO COMM RSN
A. FAILS TO OPERATE

B. ANY
A. LOSS OF ALL S-BAND DATA UPLINK AND DOWNLINK

B. NO COMMUNICATION ANYWHERE

C. MISSION LOSS
1
A. EVERYTHING DIES

B. NONE


















EO-1 ELECTRICAL INTERFACE FAILURE MODES AND EFFECTS ANALYSIS 

SEVERITY CATEGORY 1 FAILURES







MISSION

SYSTEM

SUBSYSTEM/INSTRUMENT

COMPONENT

MISSION PHASE

EO-1



5.0 ACDS - C&DH

5.4 C&DH LVPC


ON-ORBIT




SHEET

DATE

PREPARED BY

APPROVED BY
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FAILURE ID

IN 5.4
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL – SYSTEM

C.  END EFFECT – MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


5.4.1
5.4.1 C&DH LVPC






1
C&DH LVPC POWER CONVERTER
A. POWER OUTPUT FAILURE

B. ANY
A. LOSS OF INTERNAL C&DH POWER

B. LOSS OF C&DH

C. LOSS OF MISSION
1
A. COMM RSN PRODUCES NOTHING BUT FILL DATA

B. NONE


















EO-1 ELECTRICAL INTERFACE FAILURE MODES AND EFFECTS ANALYSIS 

SEVERITY CATEGORY 1 FAILURES







MISSION

SYSTEM

SUBSYSTEM/INSTRUMENT

COMPONENT

MISSION PHASE

EO-1



6.0 ACDS – ACS


6.1 ACE RSN



ON-ORBIT




SHEET

DATE

PREPARED BY

APPROVED BY
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R E Prince




FAILURE ID

IN 6.1
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL – SYSTEM

C.  END EFFECT – MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


6.1.1 OPERATING FUNCTIONS
A. FAILS TO OPERATE

B. ANY
A. LOSS OF ACE RSN OPERATION

B. NO ATTITUDE CONTROL

C. MISSION LOSS
1
A. SPACECRAFT ATTITUDE UNCONTROLLED

B. NONE









6.1.2 1773 REMOTE TERMINAL (RT)





1
RT PROTOCOL DEVICE
PROTOCOL DEVICE FAILS
A. LOSS OF ACE RSN OPERATION

B. NO ATTITUDE CONTROL

C. MISSION LOSS
1
A. 1773 ENG TLM FROM C&DH, SPACECRAFT ATTITUDE UNCONTROLLED

B. NONE

C. LOTS OF FLIGHT HERITAGE  FOR PROTOCOL DEVICES










6.1.3 TAM INTERFACE
(ANY ONE OR MORE OF 3)
A. FAILS TO OPERATE

B. ANY
A. LOSS OF TAM DATA

B. CAN’T CONTROL MTBs, LOSS OF ABILITY TO UNLOAD WHEELS

C. MISSION LOSS
1
A. SPACECRAFT ATTITUDE UNCONTROLLED

B. NONE









6.1.4 RWE INTERFACES
(ANY ONE OR MORE OF 3)
A. FAILS TO OPERATE

B. ANY
A. LOSS OF RWE CONTROL

B. NO ATTITUDE CONTROL

C. MISSION LOSS
1
A. SPACECRAFT ATTITUDE UNCONTROLLED

B. NONE









6.1.5 CSS INTERFACES





2
INTERFACES TO CSS#1,2,3 (S/A SUNNY SIDE AND S/C ZENITH DECK)
A. FAILS TO OPERATE

B. ANY
A. LOSS OF CSS SUN-FACING DATA

B. NO EFFECT UNLESS IN SAFEHOLD

C. NONE EXCEPT SAFEHOLD BECOMES IMPOSIBLE SINCE WE COULDN’T FIND THE SUN
1
A. ENG TLM, SAFEHOLD DOESN’T OPERATE

B. CONTINGENCY PROCEDURES ARE AVAILABLE FOR RECOVERY AFTER INITIAL SEPARATION; BUT NO CONTINGENCY PROCEDURES FOR FINDING SUN IN SAFEHOLD
C. SAFEHOLD IS CONSIDERED TO BE A MISSION REQUIREMENT!


















EO-1 ELECTRICAL INTERFACE FAILURE MODES AND EFFECTS ANALYSIS 

SEVERITY CATEGORY 1 FAILURES







MISSION

SYSTEM

SUBSYSTEM/INSTRUMENT

COMPONENT

MISSION PHASE

EO-1



6.0 ACDS – ACS


6.2 ACE I/O



ON-ORBIT




SHEET
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PREPARED BY

APPROVED BY
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FAILURE ID

IN 6.2
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL – SYSTEM

C.  END EFFECT – MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


6.2.2
6.2.2 IRU INTERFACES

(ANY ONE OR MORE OF 3)
A. FAILS TO OPERATE

B. ANY
A. LOSS OF IRU DATA

B. NO ATTITUDE CONTROL

C. MISSION LOSS
1
A. SPACECRAFT ATTITUDE UNCONTROLLED

B. NONE


6.2.4
6.2.4 MAGNETIC TORQUER BAR (MTB) DRIVERS
(ANY ONE OR MORE OF 3)
A. FAILS TO OPERATE

B. ANY
A. LOSS OF MTB FUNCTIONS

B. LOSS OF ABILITY TO UNLOAD WHEELS

C. MISSION LOSS
1
A. SPACECRAFT ATTITUDE UNCONTROLLED

B. NONE


















EO-1 ELECTRICAL INTERFACE FAILURE MODES AND EFFECTS ANALYSIS 

SEVERITY CATEGORY 1 FAILURES







MISSION

SYSTEM

SUBSYSTEM/INSTRUMENT

COMPONENT

MISSION PHASE

EO-1



6.0 ACDS - ACS


6.4 ACS LVPC



ON-ORBIT




SHEET

DATE

PREPARED BY

APPROVED BY
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FAILURE ID

IN 6.4
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL – SYSTEM

C.  END EFFECT – MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


6.4.1
6.4.1 ACS LVPC






1
ACS LVPC POWER CONVERTER
A. POWER OUTPUT FAILURE

B. ANY
A. LOSS OF INTERNAL ACS POWER

B. LOSS OF ACS

C. LOSS OF MISSION
1
A. ENG TLM, SPACECRAFT ATTITUDE UNCONTROLLED

B. NONE


2
ACS LVPC SWITCHED

POWER OUTPUT,

SERVICE #1
A. FAILS OPEN, NO POWER OUTPUT

B. MOSFET OR DRIVE CIRCUIT
A. LOSS OF IRU OPERATING POWER

B. LOSS OF IRU FUNCTIONS

C. LOSS OF MISSION
1
A. ENG TLM, SPACECRAFT ATTITUDE UNCONTROLLED

B. NONE


8
ACS LVPC SWITCHED

POWER OUTPUT,

SERVICE #7
A. FAILS OPEN, NO POWER OUTPUT

B. MOSFET OR DRIVE CIRCUIT
A. LOSS OF TAM SENSOR POWER

B. CAN’T CONTROL MTBs, LOSS OF ABILITY TO UNLOAD WHEELS

C. MISSION LOSS
1
A. ENG TLM, SPACECRAFT ATTITUDE UNCONTROLLED

B. NONE


9
ACS LVPC SWITCHED

POWER OUTPUT,

SERVICE #8
A. FAILS OPEN, NO POWER OUTPUT

B. MOSFET OR DRIVE CIRCUIT
A. LOSS OF MTB FUNCTIONS

B. LOSS OF ABILITY TO UNLOAD WHEELS

C. MISSION LOSS
1
A. SPACECRAFT ATTITUDE UNCONTROLLED

B. NONE


















EO-1 ELECTRICAL INTERFACE FAILURE MODES AND EFFECTS ANALYSIS 

SEVERITY CATEGORY 1 FAILURES







MISSION

SYSTEM

SUBSYSTEM/INSTRUMENT

COMPONENT

MISSION PHASE

EO-1



8.0 REACTION WHEEL ASSEMBLIES
SEE BELOW



ON-ORBIT
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FAILURE ID

IN 8.0
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL – SYSTEM

C.  END EFFECT – MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


8.1
8.1 WHEEL AND MOTOR ASSEMBLIES (ANY ONE OR MORE OF 3)
A. FAILS TO OPERATE

B. ANY
A. LOSS OF RWE OPERATION

B. NO ATTITUDE CONTROL

C. MISSION LOSS
1
A. SPACECRAFT ATTITUDE UNCONTROLLED

B. NONE


8.2
8.2 WHEEL CONTROL AND DRIVE ELECTRONICS (RWE)
(ANY ONE OR MORE OF 3)
A. FAILS TO OPERATE

B. ANY
A. LOSS OF RWE CONTROL

B. NO ATTITUDE CONTROL

C. MISSION LOSS
1
A. SPACECRAFT ATTITUDE UNCONTROLLED

B. NONE


















EO-1 ELECTRICAL INTERFACE FAILURE MODES AND EFFECTS ANALYSIS 

SEVERITY CATEGORY 1 FAILURES







MISSION

SYSTEM

SUBSYSTEM/INSTRUMENT

COMPONENT

MISSION PHASE

EO-1



9.0 THREE-AXIS MAGNETOMETER (ASSEMBLY OF 3)
SEE BELOW



ON-ORBIT
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FAILURE ID

IN 9.0
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL – SYSTEM

C.  END EFFECT – MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


9.1
9.1 MAGNETOMETER ASSEMBLIES (ANY ONE OR MORE OF 3)
A. FAILS TO OPERATE

B. ANY
A. LOSS OF TAM DATA

B. CAN’T CONTROL MTBs, LOSS OF ABILITY TO UNLOAD WHEELS

C. MISSION LOSS
1
A. SPACECRAFT ATTITUDE UNCONTROLLED

B. NONE


9.2
9.2 MAGNETOMETER ELECTRONICS
(ANY ONE OR MORE OF 3)
A. FAILS TO OPERATE

B. ANY
A. LOSS OF TAM DATA

B. CAN’T CONTROL MTBs, LOSS OF ABILITY TO UNLOAD WHEELS

C. MISSION LOSS
1
A. SPACECRAFT ATTITUDE UNCONTROLLED

B. NONE


















EO-1 ELECTRICAL INTERFACE FAILURE MODES AND EFFECTS ANALYSIS 

SEVERITY CATEGORY 1 FAILURES







MISSION

SYSTEM

SUBSYSTEM/INSTRUMENT

COMPONENT

MISSION PHASE

EO-1



10.0 MAGNETIC TORQUER BARS (ASSEMBLY OF 3)
SEE BELOW



ON-ORBIT
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FAILURE ID

IN 10.0
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL – SYSTEM

C.  END EFFECT – MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


10.0
10.0 MAGNETIC TORQUER BAR (MTB) (ANY ONE OR MORE OF 3)
A. FAILS TO OPERATE

B. ANY
A. LOSS OF MTB FUNCTIONS

B. LOSS OF ABILITY TO UNLOAD WHEELS

C. MISSION LOSS
1
A. SPACECRAFT ATTITUDE UNCONTROLLED

B. NONE


















EO-1 ELECTRICAL INTERFACE FAILURE MODES AND EFFECTS ANALYSIS 

SEVERITY CATEGORY 1 FAILURES







MISSION

SYSTEM

SUBSYSTEM/INSTRUMENT

COMPONENT

MISSION PHASE

EO-1



11.0 COARSE SUN SENSORS
SEE BELOW



ON-ORBIT




SHEET

DATE

PREPARED BY

APPROVED BY
     17    OF   25

05/12/2000

R E Prince




FAILURE ID

IN 11.0
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL - SYSTEM

C.  END EFFECT - MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


11.1
11.1 CSS#1 (ON S/A SUNNY SIDE)
A. FAILS TO OPERATE

B. ANY
A. LOSS OF CSS SUN-FACING DATA

B. NO EFFECT UNLESS IN SAFEHOLD

C. NONE EXCEPT EXTENDED SAFEHOLD OPERATIONS BECOME IMPOSIBLE SINCE WE COULDN’T FIND THE SUN
1
A. ENG TLM, SAFEHOLD DOESN’T OPERATE

B. CONTINGENCY PROCEDURES ARE AVAILABLE FOR RECOVERY AFTER INITIAL SEPARATION; BUT NO CONTINGENCY PROCEDURES FOR FINDING SUN IN SAFEHOLD
C. SAFEHOLD IS CONSIDERED TO BE A MISSION REQUIREMENT!!


11.2
11.2 CSS#2 (ON S/A SUNNY SIDE)
A. FAILS TO OPERATE

B. ANY
A. LOSS OF CSS SUN-FACING DATA

B. NO EFFECT UNLESS IN SAFEHOLD

C. NONE EXCEPT EXTENDED SAFEHOLD OPERATIONS BECOME IMPOSIBLE SINCE WE COULDN’T FIND THE SUN
1
A. ENG TLM, SAFEHOLD DOESN’T OPERATE

B. CONTINGENCY PROCEDURES ARE AVAILABLE FOR RECOVERY AFTER INITIAL SEPARATION; BUT NO CONTINGENCY PROCEDURES FOR FINDING SUN IN SAFEHOLD
C. SAFEHOLD IS CONSIDERED TO BE A MISSION REQUIREMENT!


11.3
11.3 CSS#3 (ON S/C ZENITH DECK)
A. FAILS TO OPERATE

B. ANY
A. LOSS OF CSS SUN-FACING DATA

B. NO EFFECT UNLESS IN SAFEHOLD

C. NONE EXCEPT EXTENDED SAFEHOLD OPERATIONS BECOME IMPOSIBLE SINCE WE COULDN’T FIND THE SUN
1
A. ENG TLM, SAFEHOLD DOESN’T OPERATE

B. CONTINGENCY PROCEDURES ARE AVAILABLE FOR RECOVERY AFTER INITIAL SEPARATION; BUT NO CONTINGENCY PROCEDURES FOR FINDING SUN IN SAFEHOLD
C. SAFEHOLD IS CONSIDERED TO BE A MISSION REQUIREMENT!!


















EO-1 ELECTRICAL INTERFACE FAILURE MODES AND EFFECTS ANALYSIS 

SEVERITY CATEGORY 1 FAILURES







MISSION

SYSTEM

SUBSYSTEM/INSTRUMENT

COMPONENT

MISSION PHASE

EO-1



12.0 INERTIAL REFERENCE UNIT
SEE BELOW



ON-ORBIT
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FAILURE ID

IN 12.0
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL – SYSTEM

C.  END EFFECT – MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


12.1 
12.1 GYRO UNITS
(ANY ONE OR MORE OF 3)
A. FAILS TO OPERATE

B. ANY
A. LOSS OF IRU DATA

B. NO ATTITUDE CONTROL

C. MISSION LOSS
1
A. SPACECRAFT ATTITUDE UNCONTROLLED

B. NONE


12.2
12.2 IRU ELECTRONICS
(ANY ONE OR MORE OF 3)
A. FAILS TO OPERATE

B. ANY
A. LOSS OF IRU DATA

B. NO ATTITUDE CONTROL

C. MISSION LOSS
1
A. SPACECRAFT ATTITUDE UNCONTROLLED

B. NONE


















EO-1 ELECTRICAL INTERFACE FAILURE MODES AND EFFECTS ANALYSIS 

SEVERITY CATEGORY 1 FAILURES







MISSION

SYSTEM

SUBSYSTEM/INSTRUMENT

COMPONENT

MISSION PHASE

EO-1



14.0 WARP


SEE BELOW



ON-ORBIT
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FAILURE ID

IN 14.0
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL – SYSTEM

C.  END EFFECT – MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


14.1
14.1 WARP POWER FILTER BOX
A. FAILS TO OPERATE

B. ANY
A. LOSS OF POWER TO WARP

B. NO WARP OPERATION

C. MISSION LOSS
1
A. ENG TLM, NO WARP DATA DOWNLINK

B. NONE

C. IN-LINE WITH WARP LVPC


14.2
14.2 WARP LOW VOLTAGE POWER CONVERTER (LVPC)






14.2.1
14.2.1 OVERALL FUNCTIONING, POWER TO NON-REDUNDANT ITEMS
A. FAILS TO OPERATE

B. ANY
A. LOSS OF POWER TO WARP FUNCTIONS

B. NO WARP OPERATION

C. MISSION LOSS
1
A. ENG TLM, NO WARP DATA DOWNLINK

B. NONE


14.2.2
14.2.2 POWER TO WARP MEMORY CARDS
A. FAILS TO OPERATE

B. ANY
A. LOSS OF POWER TO THE ENTIRE WARP MEMORY

B. NO WARP OPERATION

C. MISSION LOSS 
1
A. ENG TLM, NO WARP DATA DOWNLINK

B. NONE 

C. THERE IS ONLY ONE POWER STAGE FOR BOTH WARP MEMORY CARDS


















EO-1 ELECTRICAL INTERFACE FAILURE MODES AND EFFECTS ANALYSIS 

SEVERITY CATEGORY 1 FAILURES







MISSION

SYSTEM

SUBSYSTEM/INSTRUMENT

COMPONENT

MISSION PHASE

EO-1



14.0 WARP


14.3 WARP RSN



ON-ORBIT
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FAILURE ID

IN 14.3
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL – SYSTEM

C.  END EFFECT – MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


14.3.1 
14.3.1 OPERATING FUNCTIONS
A. FAILS TO OPERATE

B. ANY
A. LOSS OF WARP OPERATION

B. NO WARP OPERATION

C. MISSION LOSS
1
A. ENG TLM, NO WARP DATA DOWNLINK

B. NONE


14.3.2 1773 REMOTE TERMINAL (RT)





1
RT PROTOCOL DEVICE
PROTOCOL DEVICE FAILS
A. LOSS OF WARP OPERATION

B. NO WARP OPERATION

C. MISSION LOSS
1
A. 1773 ENG TLM FROM C&DH, NO WARP DATA DOWNLINK

B. NONE

C. LOTS OF FLIGHT HERITAGE  FOR PROTOCOL DEVICES


















EO-1 ELECTRICAL INTERFACE FAILURE MODES AND EFFECTS ANALYSIS 

SEVERITY CATEGORY 1 FAILURES







MISSION

SYSTEM

SUBSYSTEM/INSTRUMENT

COMPONENT

MISSION PHASE

EO-1



14.0 WARP


14.4 WARP M5 PROCESSOR

ON-ORBIT
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FAILURE ID

IN 14.4
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL – SYSTEM

C.  END EFFECT – MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


14.4.1
14.4.1 OPERATING FUNCTIONS
A. FAILS TO OPERATE

B. ANY
A. LOSS OF WARP OPERATION

B. NO WARP OPERATION

C. MISSION LOSS
1
A. ENG TLM, NO WARP DATA DOWNLINK

B. NONE


14.4.2 1773 REMOTE TERMINAL (RT)





1
RT PROTOCOL DEVICE
PROTOCOL DEVICE FAILS
A. LOSS OF WARP OPERATION

B. NO WARP OPERATION

C. MISSION LOSS
1
A. 1773 ENG TLM FROM C&DH, NO WARP DATA DOWNLINK

B. NONE

C. LOTS OF FLIGHT HERITAGE  FOR PROTOCOL DEVICES
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SEVERITY CATEGORY 1 FAILURES







MISSION

SYSTEM

SUBSYSTEM/INSTRUMENT

COMPONENT

MISSION PHASE

EO-1



14.0 WARP


14.5 WARP RS-422 INPUT CARD

ON-ORBIT
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FAILURE ID

IN 14.5
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL – SYSTEM

C.  END EFFECT – MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


14.5.1
14.5.1 DATA INPUT LINE RECEIVERS




3
ALI  INPUT LINE RECEIVER
A. FAILS TO OPERATE

B. ANY
A. LOSS OF ALI DATA INPUT

B. LOSS OF ALI DATA

C. LOSS OF MISSION
1
A. NO ALI DATA DOWNLINK

B. NONE


14.5.2
14.5.2 DATA FORMATTING ACTEL DEVICES




2
ALI AND AC FORMATTING DEVICE FAILURE
A. FAILS TO OPERATE

B. ANY
A. LOSS OF ALL ALI AND AC DATA INPUT

B. LOSS OF ALL ALI AND AC DATA

C. LOSS OF MISSION
1
A. NO ALI OR AC DATA DOWNLINK

B. NONE


14.5.3
14.5.3 DATA RECORD FIFOs




3
ALI FIFO DEVICE FAILURE

MULTIPLE BITS
A. FAILS TO OPERATE

B. ANY
A. LOSS OF ALI DATA

B. LOSS OF ALI DATA

C. LOSS OF MISSION
1
A. NO OR INSUFFICIENT ALI  DATA DOWNLINK

B. NONE


14.5.4
14.5.4 RECORDING FORMATTER ACTEL




1
MULTIPLE BIT FAILURE
A. FAILS TO OPERATE

B. ANY
A. LOSS OF TOO MUCH ALI DATA

B. LOSS OF TOO MUCH ALI DATA

C. LOSS OF MISSION
1
A. NO OR INSUFFICIENT ALI  DATA DOWNLINK

B. NONE


















EO-1 ELECTRICAL INTERFACE FAILURE MODES AND EFFECTS ANALYSIS 

SEVERITY CATEGORY 1 FAILURES







MISSION

SYSTEM

SUBSYSTEM/INSTRUMENT

COMPONENT

MISSION PHASE

EO-1



14.0 WARP


14.6 WARP MEMORY INTERFACE CARD

ON-ORBIT




SHEET

DATE

PREPARED BY

APPROVED BY
    23    OF    25

03/14/2000

R E Prince




FAILURE ID

IN 14.6
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL – SYSTEM

C.  END EFFECT – MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


14.6
14.6 WARP MEMORY INTERFACE CARD






1
DATA RECORD TO MEMORY CARDS
A. FAILS TO OPERATE

B. ANY
A. LOSS OF WARP RECORDING FUNCTIONS

B. NO WARP OPERATION

C. MISSION LOSS
1
A. NO WARP DATA DOWNLINK

B. NONE

C. BOTH MEMORY CARDS ARE ACCESSED, ADDRESSED, AND DRIVEN FROM THE SAME DEVICES


2
DATA INTERLEAVER/

DEINTERLEAVER OR ENCODER
A. FAILS TO OPERATE

B. ANY
A. VARIOUS RESULTS FROM TRIVIAL TO LOSS OF ALL DATA

B. FROM DEGRADED TO LOSS OF WARP OPERATION

C. MINOR TO MISSION LOSS
1
A. ENG TLM, WARP DATA DOWNLINK BER UP TO LOSS OF DATA

B. POSSIBLE SOFTWARE FIXES FOR TRIVIAL FAILURES; NONE FOR SERIOUS FAILURES

C. COMPLEX SET OF FAILURES IS POSSIBLE


















EO-1 ELECTRICAL INTERFACE FAILURE MODES AND EFFECTS ANALYSIS 

SEVERITY CATEGORY 1 FAILURES







MISSION

SYSTEM

SUBSYSTEM/INSTRUMENT

COMPONENT

MISSION PHASE

EO-1



15.0 COMMUNICATIONS - S-BAND
SEE BELOW



ON-ORBIT




SHEET

DATE

PREPARED BY

APPROVED BY
    24    OF    25

02/22/2000

R E Prince




FAILURE ID

IN 15.0
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL – SYSTEM

C.  END EFFECT – MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


15.1
15.1 S-BAND TRANSPONDER






1
RECEIVER SECTION
A. FAILS TO OPERATE

B. ANY
A. LOSS OF S-BAND RECEIVE CAPABILITY

B. LOSS OF SPACECRAFT UPLINK (COMMAND)

C. LOSS OF MISSION
1
A. SPACECRAFT DOES NOT RESPOND

B. NONE


2
TRANSMITTER SECTION
A. FAILS TO OPERATE

B. ANY
A. LOSS OF S-BAND TRANSMIT CAPABILITY

B. LOSS OF SPACECRAFT TLM DOWNLINK

C. LOSS OF MISSION
1
A. SPACECRAFT DOES NOT ANSWER

B. NONE


















EO-1 ELECTRICAL INTERFACE FAILURE MODES AND EFFECTS ANALYSIS 

SEVERITY CATEGORY 1 FAILURES







MISSION

SYSTEM

SUBSYSTEM/INSTRUMENT

COMPONENT

MISSION PHASE

EO-1



17.0 ALI (INSTRUMENT)
SEE BELOW



ON-ORBIT




SHEET

DATE

PREPARED BY

APPROVED BY
    25    OF    25

03/03/2000

R E Prince




FAILURE ID

IN 17.0
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL – SYSTEM

C.  END EFFECT – MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


17.2 FPE





1
FAILURE THAT AFFECTS ALL 4 SCAs

(DATA CLOCKS, POWER SUPPLY)
A. FAILS TO OPERATE

B. ANY
A. LOSS OF ALI

B. LOSS OF ALL ALI DATA

C. LOSS OF MISSION
1
A. ENG TLM AND LOSS OF ALL ALI DATA

B. NONE


17.4 ALICE





1
FAILURE TO ALL ALI

(FPE POWER, ALI RSN except 1773RT)
A. FAILS TO OPERATE

B. ANY
A. LOSS OF ALI

B. LOSS OF ALL ALI DATA

C. LOSS OF MISSION
1
A. ENG TLM AND LOSS OF ALL ALI DATA

B. NONE


2
1773 REMOTE TERMINAL (RT) PROTOCOL DEVICE
PROTOCOL DEVICE FAILS TO PROPERLY PROCESS COMMANDS
A. CAN’T COMMAND ALI

B. LOSS OF ALI OPERATION

C. LOSS OF MISSION
1
A. 1773 ENG TLM FROM C&DH, LOSS OF CONTROL OF ALI

B. NONE

C. LOTS OF FLIGHT HERITAGE  FOR PROTOCOL DEVICES


















POST I&T

EO-1 FMEA

COMPLETE SET OF FMEA SHEETS

EO-1 ELECTRICAL INTERFACE FAILURE MODES AND EFFECTS ANALYSIS







MISSION

SYSTEM

SUBSYSTEM/INSTRUMENT

COMPONENT

MISSION PHASE

EO-1



1.0 PSE SYSTEM

1.1 SOLAR ARRAY


ON-ORBIT




SHEET

DATE

PREPARED BY

APPROVED BY
      1    OF   45

03/01/2000

R E Prince




FAILURE ID

IN 1.1
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL - SYSTEM

C.  END EFFECT - MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


1.1.1
1.1.1 CELL STRINGS






1

A. ONE CELL OPENS (STRING FAILURE)

B. ANY
A. LOSS OF ONE STRING

B. NONE

C. NONE
1R
A. ENG TLM OF SHUNTS AND CURRENTS

B. ARRAY SIZED FOR LOSS OF A STRING.

C. MONITOR THIS AT EXIT FROM ECLIPSE.


2

A. ONE  CELL SHORTS

B. ANY
A. SLIGHT LOSS OF POWER FROM ONE STRING

B. NONE

C. NONE
5
A. PROBABLY NONE

B. NONE NEEDED


1.1.2
1.1.2 BYPASS DIODES
DIODES ACROSS Si STRINGS THAT CAN SHADOW.  THESE STRINGS ARE BYPASSED IN THIRDS.





1

A. A DIODE OPENS

B. ANY
A. LOSS OF ONE STRING WHEN SHADOWED

B. NONE

C. NONE
1R
A. ENG TLM OF SHUNTS AND CURRENTS

B. ARRAY SIZED FOR LOSS OF A STRING.

C. MONITOR THIS AT EXIT FROM ECLIPSE.


2

A. A DIODE SHORTS

B. ANY
A. LOSS OF ONE THIRD OF A STRING

B. NONE

C. NONE
1R
A. ENG TLM OF SHUNTS AND CURRENTS

B. ARRAY SIZED FOR LOSS OF A STRING.

C. MONITOR THIS AT EXIT FROM ECLIPSE


1.1.3
1.1.3 PRTs ON PANELS
A. ANY FAILURE
A. NONE

B. NONE

C. LOSS OF THIS ENG TLM
5
A. ENG TLM

B. NONE

C. THIS TLM USED ONLY FOR LATER ANALYSIS OF ARRAY DESIGN


















EO-1 ELECTRICAL INTERFACE FAILURE MODES AND EFFECTS ANALYSIS







MISSION

SYSTEM

SUBSYSTEM/INSTRUMENT

COMPONENT

MISSION PHASE

EO-1



1.0 PSE SYSTEM

1.2 CABLE WRAP


ON-ORBIT




SHEET

DATE

PREPARED BY

APPROVED BY
      2    OF   45

02/11/2000

R E Prince




FAILURE ID

IN 1.2 
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL - SYSTEM

C.  END EFFECT - MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


1.2.1
1.2.1 CABLE WRAP WIRES
THIS TREATS ONLY THE WIRE WRAP; THE MECHANISM IS INTEGRAL TO THE SADA.





1

OPEN WIRE
A. LOSS OF ONE STRING

B. NONE

C. NONE
1R
A. ENG TLM OF SHUNTS AND CURRENTS

B. ARRAY SIZED FOR LOSS OF A STRING.

C. MONITOR THIS AT EXIT FROM ECLIPSE.


2

SHORT
A. LOSS OF ONE STRING

B. NONE

C. NONE
1R
A. ENG TLM OF SHUNTS AND CURRENTS

B. ARRAY SIZED FOR LOSS OF A STRING.

C. MONITOR THIS AT EXIT FROM ECLIPSE.


















EO-1 ELECTRICAL INTERFACE FAILURE MODES AND EFFECTS ANALYSIS







MISSION

SYSTEM

SUBSYSTEM/INSTRUMENT

COMPONENT

MISSION PHASE

EO-1



1.0 PSE SYSTEM

1.3 SOLAR ARRAY MODULE

ON-ORBIT




SHEET

DATE

PREPARED BY

APPROVED BY
      3    OF   45

05/22/2000

R E Prince




FAILURE ID

IN 1.3 
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL - SYSTEM

C.  END EFFECT – MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


1.3.1 
1.3.1 POWER OR’ing DIODES






1

A. DIODE OPEN

B. ANY
A. LOSS OF POWER FROM ONE SEGMENT

B. NONE

C. NONE
1R
A. ENG TLM OF SHUNTS AND CURRENTS

B. ARRAY SIZED FOR LOSS OF A SEGMENT.

C. MONITOR THIS AT EXIT FROM ECLIPSE.


2

SHORT OF DIODE FOR SHUNT STRINGS
A. FAILURE OPEN OF ASSOCIATED SHUNT TRANSISTOR

B. INABILITY TO SHUNT THIS SEGMENT

C. NONE
4
A. ENG TLM OF SHUNTS AND CURRENTS

B. PSE WILL STILL BE ABLE TO REGULATE BATTERY CURRENT 

C. MONITOR THIS AT EXIT FROM ECLIPSE.


3

SHORT OF DIODE FOR SHUNT STRINGS
A. FAILURE SHORT OF ASSOCIATED SHUNT TRANSISTOR; BATTERY BUS SHORTS TO GROUND; BATTERY CURRENT BLOWS SHORT OPEN WITHIN A FEW SECONDS

B. POSSIBLE OTHER DAMAGE, CAN’T BE PREDICTED

C. POSSIBLY NONE; POSSIBLY POWER SHORTAGE
3 OR 4
A. POSSIBLY ENG TLM OF SHUNTS AND CURRENTS

B. PERHAPS PSE WILL STILL BE ABLE TO REGULATE BATTERY CURRENT 




4

SHORT OF DIODE FOR SHUNT STRINGS
A. FAILURE SHORT OF ASSOCIATED SHUNT TRANSISTOR; BATTERY BUS SHORTS TO GROUND; BATTERY CURRENT CAN NOT BLOW SHORT OPEN
B. COMPLETE LOSS OF POWER

C. LOSS OF MISSION
1
A. ENG TLM OF BATTERY, SHUNTS AND CURRENTS

B. NONE.

C. NOT A LIKELY CASE THAT BATTERY CAN’T BLOW THE SHORT


1.3.2
1.3.2 SHUNT CIRCUITS AND MOSFETs






1

A. SHUNT OPEN CIRCUIT

B. CIRCUIT OR MOSFET FAILURE
A. NONE

B. ANOTHER SHUNT CIRCUIT COMPENSATES

C. NONE
5
A. ENG TLM OF SHUNTS AND CURRENTS

B. ANOTHER SHUNT CIRCUIT COMPENSATES


2

A. SHUNT CONDUCTING

B. CIRCUIT OR MOSFET FAILURE
A. LOSS OF POWER FROM ONE STRING

B. NONE

C. NONE
1R
A. ENG TLM OF SHUNTS AND CURRENTS

B. ARRAY SIZED FOR LOSS OF A STRING.

C. MONITOR THIS AT EXIT FROM ECLIPSE.


1.3.3

1
1.3.3 PWM CIRCUITS AND MOSFET
A. SHUNT OPEN CIRCUIT

B. CIRCUIT OR MOSFET FAILURE
A. LOSS OF PRECISE VOLTAGE CONTROL

B. NONE

C. NOISY AND UNSTABLE BUS VOLTAGE
4 (OP’S AND BATTERY LIFE)
A. ENG TLM OF SHUNTS AND CURRENTS

B. ANOTHER SHUNT CIRCUIT COMPENSATES

C. UNSTABLE BUS VOLTAGE MAY HURT BATTERY.


2

A. SHUNT ALWAYS CONDUCTING

B. CIRCUIT OR MOSFET FAILURE
A. LOSS OF PRECISE VOLTAGE CONTROL

B. LOSS OF POWER FROM 2 SEGMENTS (FOUR STRINGS), ABOUT 4 AMPS

C. NOISY AND UNSTABLE BUS VOLTAGE
1R (PWR LOSS)

4 (OP’S, BATTERY)
A. ENG TLM OF SHUNTS AND CURRENTS

B. ARRAY SIZED FOR LOSS OF A STRING.

C. UNSTABLE BUS VOLTAGE MAY HURT BATTERY.


1.3.4
1.3.4 OVER/UNDER VOLTAGE PROTECTION
THIS CIRCUIT IS ACTIVE ONLY IF THE PSE RSN FAILS.





1

ANY FAILURE EXCEPT U33A ON S/A MODULE
A. NONE

B. NONE

C. NONE
5
A. NONE

B. NONE


2

U33A (LM124) OP AMP OUTPUT FAILS HIGH UNDER ANY CIRCUMSTANCES REGARDLESS OF WHETHER THE OVER/UNDER VOLTAGE CIRCUIT IS ACTIVE
A. LOSS OF ALL POWER EXCEPT UNSHUNTED FIXED STRINGS

B. NOT ENOUGH POWER TO CHARGE BATTERY OR OPERATE LOADS

C. LOSS OF MISSION
1
A. LOSS OF SOLAR ARRAY CURRENT

B. NONE


















EO-1 ELECTRICAL INTERFACE FAILURE MODES AND EFFECTS ANALYSIS







MISSION

SYSTEM

SUBSYSTEM/INSTRUMENT

COMPONENT

MISSION PHASE

EO-1



1.0 PSE SYSTEM

1.  4 BATTERY CHARGE MODULE

ON-ORBIT




SHEET

DATE

PREPARED BY

APPROVED BY
      4    OF   45

02/11/2000

R E Prince




FAILURE ID

IN 1.4 
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL - SYSTEM

C.  END EFFECT - MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


1.4.1
1.4.1 BATTERY CHARGE MODULE
THIS MODULE IS MOSTLY WIRES AND TLM MONITORING AND THE DPC DIODES (USED ONLY WITH GSE)





1

A. LOSS OF BATTERY TEMP MONITOR
A. NONE

B. NONE - BATTERY TEMP IS REDUNDANT

C. NONE
5
A. ENG TEMP TLM

B. USE OTHER TEMP SENSOR IN ALGORITHM


2

A. LOSS OF BATTERY CURRENT MONITOR
A. LOSS OF THIS DATA FOR BATTERY CHARGE CONTROL

B. CHANGE BATTERY CHARGE ALGORITHM IN RSN

C. POSSIBLE OPERATIONAL PROBLEMS AND POSSIBLE LOSS OF BATTERY LIFETIME
4 (OP’S, BATTERY MANAGE-MENT, LIFETIME)
A. ENG TLM OF SHUNTS AND CURRENTS

B. CHANGE BATT CHARGE ALGORITHM

C. POSSIBLE OPERATIONAL PROBLEMS AND POSSIBLE LOSS OF BATTERY LIFETIME


















EO-1 ELECTRICAL INTERFACE FAILURE MODES AND EFFECTS ANALYSIS







MISSION

SYSTEM

SUBSYSTEM/INSTRUMENT

COMPONENT

MISSION PHASE

EO-1



1.0 PSE SYSTEM

1.5 BERB



ON-ORBIT




SHEET

DATE

PREPARED BY

APPROVED BY
      5    OF   45

03/01/2000

R E Prince




FAILURE ID

IN 1.5 
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL - SYSTEM

C.  END EFFECT – MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


1.5.1
1.5.1 BERB
BERB IS USED ONLY WITH GSE BUT IF ALL THE BERB RELAYS FLIP DURING OR AFTER LAUNCH, THE MISSION IS DEAD.  THERE ARE 3 LATCHING RELAYS WIRED IN PARALLEL, ORTHOGONALLY MOUNTED, AND PRE-SET TO CORRECT POSITION.







A. ANY ONE RELAY CHANGES STATE

B. ANY
A. NONE

B. NONE

C. NONE
1R
A. NONE

B. TRIPLE REDUNDANT


















EO-1 ELECTRICAL INTERFACE FAILURE MODES AND EFFECTS ANALYSIS







MISSION

SYSTEM

SUBSYSTEM/INSTRUMENT

COMPONENT

MISSION PHASE

EO-1



1.0 PSE SYSTEM

1.6 BATTERY



ON-ORBIT




SHEET

DATE

PREPARED BY

APPROVED BY
      6    OF   45

03/01/2000

R E Prince




FAILURE ID

IN 1.6 
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL - SYSTEM

C.  END EFFECT – MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


1.6.1
1.6.1 BATTERY CELLS (22 TOTAL)






1

A. A CELL SHORTS

B. ANY
A. UP TO 1.4 VOLT DECREASE OF BATTERY VOLTAGE

B. REDUCE POWER MARGIN

C. NONE
1R
A. ENG TLM OF BATT VOLTAGE

B. CHANGE VT LEVEL, REDUCE POWER CONSUMPTION


2

A. A CELL OPENS

B. ANY
A. LOSS OF BATTERY

B. UNCONTROLLED BUS

C. LOSS OF MISSION
1
A. NONE

B. NONE


1.6.2
1.6.2 BATTERY TEMP SENSE
PRIME IS PRT, BACKUP IS THERMISTOR







A. LOSS OF BATT TEMP MONITOR
A. NONE

B. NONE - BATT TEMP IS REDUNDANT

C. NONE
5
A. ENG TEMP TLM

B. USE OTHER TEMP SENSOR IN ALGORITHM


1.6.3
1.6.3 BATTERY VOLTAGE
A. LOSS OF BATT VOLTAGE MONITOR
A. LOSS OF THIS DATA FOR BATT CHARGE CONTROL

B. CHANGE BATT CHARGE ALGORITHM IN RSN

C. POSSIBLE OPERATIONAL PROBLEMS AND POSSIBLE LOSS OF BATTERY LIFETIME
4 (OP’S, BATTERY MANAGE-MENT, LIFETIME)
A. ENG TLM

B. CHANGE BATT CHARGE ALGORITHM

C. POSSIBLE OPERATIONAL PROBLEMS AND POSSIBLE LOSS OF BATTERY LIFETIME


1.6.4
0.6.4 BATTERY THERMAL LOUVERS
IS A LOUVER FAILURE CREDIBLE?







A. LOUVER FAILS
A. BATTERY TEMP NOT STABLE

B. POSSIBLE BATTERY MANAGEMENT PROBLEMS

C. POSSIBLE OPERATIONAL PROBLEMS AND POSSIBLE LOSS OF BATTERY LIFETIME
4R
A. ENG BATTERY TEMP TLM

B. CHANGE BATT CHARGE ALGORITHM

C. POSSIBLE OPERATIONAL PROBLEMS AND POSSIBLE LOSS OF BATTERY LIFETIME


















EO-1 ELECTRICAL INTERFACE FAILURE MODES AND EFFECTS ANALYSIS







MISSION

SYSTEM

SUBSYSTEM/INSTRUMENT

COMPONENT

MISSION PHASE

EO-1



1.0 PSE SYSTEM

1.7 PSE RSN



ON-ORBIT




SHEET

DATE

PREPARED BY

APPROVED BY
      7    OF   45

03/01/2000

R E Prince




FAILURE ID

IN 1.7
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL - SYSTEM

C.  END EFFECT – MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


1.7.1
1.7.1 OPERATING FUNCTIONS FOR POWER OUTPUT BOARDS AND LVPC SWITCHING
ANY
A. LOSS OF CONTROL OF SWITCHED SERVICES

B. DEPENDS ON THE SERVICE LOST

C. DEPENDS ON THE SERVICE LOST
1 TO 5

SEE SERVICES
A. ENG TLM OF SHUNTS AND CURRENTS

B. NONE


1.7.2
1.7.2 OPERATING FUNCTIONS FOR CONTROL OF SOLAR ARRAY MODULE MOSFETs
ANY
A. POSSIBLE LOSS OF ONE SOLAR ARRAY SEGMENT

B. NONE

C. NONE OR LOSS OF LIFETIME
1R
A. ENG TLM OF RSN AND SHUNTS AND CURRENTS

B. ARRAY SIZED FOR LOSS OF A STRING.

C. MONITOR THIS AT EXIT FROM ECLIPSE.


1.7.3
1.7.3 OPERATING FUNCTIONS FOR BATTERY CHARGE CONTROL
ANY
A. LOSS OF RSN CONTROL OF BATT CHARGE

B. BATTERY CHARGE NOT CONTROLLED

C. POSSIBLE OPERATIONAL PROBLEMS AND POSSIBLE LOSS OF BATTERY LIFETIME
4 (OP’S, BATTERY MANAGE-MENT, LIFETIME)
A. ENG TLM OF SHUNTS AND CURRENTS

B. NONE

C. POSSIBLE OPERATIONAL PROBLEMS AND POSSIBLE LOSS OF BATTERY LIFETIME


1.7.4 1773 REMOTE TERMINAL (RT)





1
RT 

PROTOCOL DEVICE
PROTOCOL DEVICE FAILS
A. CAN’T CONTROL PSE

B. LOSS OF POWER TO LOADS

C. LOSS OF MISSION
1
A. 1773 ENG TLM FROM C&DH, LOSS OF POWER CONTROL AND TLM

B. NONE 

C. LOTS OF FLIGHT HERITAGE  FOR PROTOCOL DEVICES


2
RT TRANSCEIVER DEVICE
TRANSCEIVER DEVICE FAILS
A. CAN’T CONTROL PSE

B. LOSS OF POWER TO LOADS

C. LOSS OF MISSION
1R
A. 1773 ENG TLM FROM C&DH

B. TRANCEIVER DEVICE IS REDUNDANT; BC COMMANDS SWITCH-OVER


















EO-1 ELECTRICAL INTERFACE FAILURE MODES AND EFFECTS ANALYSIS







MISSION

SYSTEM

SUBSYSTEM/INSTRUMENT

COMPONENT

MISSION PHASE

EO-1



1.0 PSE SYSTEM

1.8 CURRENT SHUNTS


ON-ORBIT




SHEET

DATE

PREPARED BY

APPROVED BY
      8    OF   45

03/01/2000

R E Prince




FAILURE ID

IN 1.8 
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL - SYSTEM

C.  END EFFECT – MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER




ANY SHUNT FAILURE “OPEN”
ANY SHUNT FAILURE “OPEN” IS NOT RELEVANT SINCE EACH SHUNT IS PARALLEL REDUNDANT
A. CURRENT TLM APPEARS 2x HIGH

B. AFFECTS CONTROL ALGORITHMS UNTIL SOFTWARE IS CHANGED

C. NONE
5
A. ENG TLM

B. MODIFY SOFTWARE


1.8.1
1.8.1 S/A SPACECRAFT CURRENT SHUNT
A. FAILS SHORT
A. LOSS OF THIS CURRENT TLM

B. NONE

C. NONE
5
A. ENG TLM

B. NONE REQUIRED


1.8.2
1.8.2 S/A PWM CURRENT SHUNT
A. FAILS SHORT
A. LOSS OF THIS CURRENT TLM

B. AFFECTS CONTROL ALGORITHMS

C. NONE
5
A. ENG TLM

B. MODIFY SOFTWARE IF POSSIBLE


1.8.3
1.8.3 SPACECRAFT CHASSIS CURRENT SHUNT
A. FAILS SHORT
A. LOSS OF THIS CURRENT TLM

B. NONE

C. NONE
5
A. ENG TLM

B. NONE REQUIRED


1.8.4
1.8.4 PSE BATTERY CURRENT SHUNT
A. FAILS SHORT
A. LOSS OF THIS CURRENT TLM

B. AFFECTS BATTERY CHARGE ALGORITHMS

C. POSSIBLE OPERATIONAL PROBLEMS AND POSSIBLE LOSS OF BATTERY LIFETIME
4 (OP’S, BATTERY MANAGE-MENT, LIFETIME)
A. ENG TLM OF SHUNTS AND CURRENTS

B. NONE

C. POSSIBLE OPERATIONAL PROBLEMS AND POSSIBLE LOSS OF BATTERY LIFETIME


1.8.5
1.8.5 POWER OUTPUT BOARD #1 CURRENT SHUNT
A. FAILS SHORT
A. LOSS OF THIS CURRENT TLM

B. NONE

C. NONE
5
A. ENG TLM

B. NONE REQUIRED


1.8.6
1.8.6 POWER OUTPUT BOARD #2 CURRENT SHUNT
A. FAILS SHORT
A. LOSS OF THIS CURRENT TLM

B. NONE

C. NONE
5
A. ENG TLM

B. NONE REQUIRED


















EO-1 ELECTRICAL INTERFACE FAILURE MODES AND EFFECTS ANALYSIS







MISSION

SYSTEM

SUBSYSTEM/INSTRUMENT

COMPONENT

MISSION PHASE

EO-1



1.0 PSE SYSTEM

1.9 POWER OUTPUT MODULE (POM) #1

ON-ORBIT




SHEET

DATE

PREPARED BY

APPROVED BY
     9    OF   45

03/14/2000

R E Prince




FAILURE ID

IN 1.9 
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL - SYSTEM

C.  END EFFECT – MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


1.9.1
1.9.1 SERVICES
ANY FAILURE THAT PROVIDES POWER “ON” IS NOT RELEVANT

5



1
POM #1, SWITCHED SERVICE #1
A. FAILS OPEN, NO POWER OUTPUT

B. MOSFET OR DRIVE CIRCUIT
A. LOSS OF ALI INSTRUMENT POWER

B. LOSS OF ALI INSTRUMENT

C. LOSS OF MISSION
1
A. ENG TLM AND DATA

B. NONE

C. ALI DATA IS MISSION-CRITICAL


2
POM #1, SWITCHED SERVICE #2
A. FAILS OPEN, NO POWER OUTPUT

B. MOSFET OR DRIVE CIRCUIT
A. LOSS OF AC INSTRUMENT POWER

B. LOSS OF AC INSTRUMENT

C. LOSS OF AC DATA
5
A. ENG TLM AND DATA

B. NONE

C. AC DATA IS NOT MISSION-CRITICAL


3
POM #1, SWITCHED SERVICE #3
A. FAILS OPEN, NO POWER OUTPUT

B. MOSFET OR DRIVE CIRCUIT
A. LOSS OF S-BAND XMIT POWER

B. LOSS OF S-BAND DOWNLINK

C. LOSS OF MISSION
1
A. LOSS OF S-BAND DATA

B. NONE

C. S-BAND DOWNLINK IS MISSION-CRITICAL


4
POM #1, SWITCHED SERVICE #4
A. FAILS OPEN, NO POWER OUTPUT

B. MOSFET OR DRIVE CIRCUIT
A. LOSS OF ACS LVPC POWER

B. LOSS OF ACS OPERATIONS

C. LOSS OF MISSION
1
A. LOSS OF ALL ASSOCIATED ACS FUNCTIONS

B. NONE


5
POM #1, SWITCHED SERVICE #5
A. FAILS OPEN, NO POWER OUTPUT

B. MOSFET OR DRIVE CIRCUIT
A. LOSS OF X-BAND XMIT POWER

B. LOSS OF X-BAND DOWNLINK

C. LOSS OF HIGH RATE SCIENCE DATA
3
A. ENG TLM AND LOSS OF X-BAND DATA

B. USE S-BAND BACKUP MODE

C. LOSE MOST DATA


6
POM #1, SWITCHED SERVICE #6
A. FAILS OPEN, NO POWER OUTPUT

B. MOSFET OR DRIVE CIRCUIT
A. LOSS OF PPT POWER

B. LOSS OF PPT EXPERIMENT

C. LOSS OF PPT EXPERIMENT
5
A. ENG TLM AND DATA

B. NONE

C. PPT IS LOW PRIORITY


















EO-1 ELECTRICAL INTERFACE FAILURE MODES AND EFFECTS ANALYSIS

MISSION

SYSTEM

SUBSYSTEM/INSTRUMENT

COMPONENT

MISSION PHASE
EO-1



1.0 PSE SYSTEM

1.10 POWER OUTPUT MODULE (POM) #2

ON-ORBIT



SHEET

DATE

PREPARED BY

APPROVED BY
     10    OF   45

03/14/2000

R E Prince




FAILURE ID

IN 1.10 
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL – SYSTEM

C.  END EFFECT – MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER

1.10.1
1.10.1 SERVICES
ANY FAILURE THAT PROVIDES POWER “ON” IS NOT RELEVANT

5


1
POM #2, SWITCHED SERVICE #1
A. FAILS OPEN, NO POWER OUTPUT

B. MOSFET OR DRIVE CIRCUIT
A. LOSS OF WARP POWER

B. LOSS OF WARP

C. LOSS OF MISSION
1
A. ENG TLM AND DATA

B. NONE

C. ALL DATA PASSES THROUGH WARP

2
POM #2, SWITCHED SERVICE #2
A. FAILS OPEN, NO POWER OUTPUT

B. MOSFET OR DRIVE CIRCUIT
A. LOSS OF C&DH LVPC POWER

B. LOSS OF C&DH FUNCTIONS

C. LOSS OF MISSION
1
A. NONE

B. NONE

3
POM #2, SWITCHED SERVICE #3
A. FAILS OPEN, NO POWER OUTPUT

B. MOSFET OR DRIVE CIRCUIT
A. LOSS OF HYPERION INSTRUMENT POWER

B. LOSS OF HYPERION INSTRUMENT

C. LOSS OF HYPERION DATA – MAJOR HURT!
2
A. LOSS OF HYPERION DATA

B. NONE

4
POM #2, SWITCHED SERVICE #4
A. FAILS OPEN, NO POWER OUTPUT

B. MOSFET OR DRIVE CIRCUIT
A. LOSS OF HYPERION HEATER POWER

B. LOSS OF SOME HYPERION PERFORMANCE

C. REDUCTION IN HYPERION DATA QUALITY
4
A. POSSIBLY NONE - ENG TLM

B. OTHER HYPERION HEATERS

C. REDUCTION IN HYPERION DATA QUALITY

5
POM #2, SWITCHED SERVICE #5
A. FAILS OPEN, NO POWER OUTPUT

B. MOSFET OR DRIVE CIRCUIT
A. LOSS OF RWA POWER

B. LOSS OF ACS OPERATIONS

C. LOSS OF MISSION
1
A. ENG TLM AND SPACECRAFT ATTITUDE UNCONTROLLED

B. NONE

6
POM #2, SWITCHED SERVICE #6
A. FAILS OPEN, NO POWER OUTPUT

B. MOSFET OR DRIVE CIRCUIT
A. LOSS OF SADA POWER

B. LOSS OF SOLAR ARRAY TRACKING OF SUN

C. MAJOR LOSS OF POWER, SEVERE OPERATIONAL CONSTRAINTS
3
A. SADA ENG TLM, POWER TLM

B. NONE EXCEPT SEVERE OPERATIONAL CONSTRAINTS















EO-1 ELECTRICAL INTERFACE FAILURE MODES AND EFFECTS ANALYSIS







MISSION

SYSTEM

SUBSYSTEM/INSTRUMENT

COMPONENT

MISSION PHASE

EO-1



1.0 PSE SYSTEM

1.11 PSE LVPC



ON-ORBIT




SHEET

DATE

PREPARED BY

APPROVED BY
     11    OF   45

03/01/2000

R E Prince




FAILURE ID

IN 1.11 
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL - SYSTEM

C.  END EFFECT - MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


1.11.1
1.11.1 PSE LVPC
ANY FAILURE THAT PROVIDES POWER “ON” IS NOT RELEVANT

5



1
PSE LVPC POWER CONVERTER
A. POWER OUTPUT FAILURE

B. ANY
A. LOSS OF INTERNAL PSE POWER

B. LOSS OF PSE

C. LOSS OF MISSION
1
A. LOSS OF PSE ENG TLM; INABILITY TO CONTROL PSE

B. POSSIBLY POINT ARRAY TO CONTROL CHARGING


2
PSE LVPC SWITCHED

POWER OUTPUT,

SERVICE #1
A. FAILS OPEN, NO POWER OUTPUT

B. MOSFET OR DRIVE CIRCUIT
A. LOSS OF PROPULSION CATBED HTR PWR A

B. PROPULSION LESS EFFICIENT, THRUSTER LIFETIME REDUCED

C. NONE
5R
A. ENG TLM – SWITCH STATUS, CURRENT TLM

B. CATBED HTRs NOT REQUIRED


3
PSE LVPC SWITCHED

POWER OUTPUT,

SERVICE #2
A. FAILS OPEN, NO POWER OUTPUT

B. MOSFET OR DRIVE CIRCUIT
A. LOSS OF PROPULSION CATBED HTR PWR B

B. PROPULSION LESS EFFICIENT, THRUSTER LIFETIME REDUCED

C. NONE
5R
A. ENG TLM – SWITCH STATUS, CURRENT TLM

B. CATBED HTRs NOT REQUIRED


4
PSE LVPC SWITCHED

POWER OUTPUT,

SERVICE #3
A. FAILS OPEN, NO POWER OUTPUT

B. MOSFET OR DRIVE CIRCUIT
A. LOSS OF PROPULSION THRUSTER PWR A,B

B. NONE, THIS PWR IS REDUNDANT

C. NONE
3R
A. THRUSTERS DON’T FIRE

B. THIS PWR SWITCH IS REDUNDANT


5
PSE LVPC SWITCHED

POWER OUTPUT,

SERVICE #4
A. FAILS OPEN, NO POWER OUTPUT

B. MOSFET OR DRIVE CIRCUIT
A. LOSS OF PROPULSION THRUSTER PWR C

B. NONE, THIS PWR IS REDUNDANT

C. NONE
3R
A. THRUSTERS DON’T FIRE

B. THIS PWR SWITCH IS REDUNDANT


6
PSE LVPC SWITCHED

POWER OUTPUT,

SERVICE #5
A. FAILS OPEN, NO POWER OUTPUT

B. MOSFET OR DRIVE CIRCUIT
A. LOSS OF ALI SURVIVAL HEATER PWR (A,B)

B. AFFECT ALI PERFORMANCE?

C. PERHAPS DEGRADED ALI PERFORMANCE
4
A. ENG TLM AND ALI DATA

B. NONE

C. NOT CERTAIN OF EFFECTS


7
PSE LVPC SWITCHED

POWER OUTPUT,

SERVICE #6
A. FAILS OPEN, NO POWER OUTPUT

B. MOSFET OR DRIVE CIRCUIT
A. LOSS OF ALI OUTGAS HEATER PWR (C,D)

B. AFFECT ALI PERFORMANCE?

C. PERHAPS DEGRADED ALI PERFORMANCE
4
A. ENG TLM AND ALI DATA

B. NONE

C. NOT CERTAIN OF EFFECTS


8
PSE LVPC SWITCHED

POWER OUTPUT,

SERVICE #7
A. FAILS OPEN, NO POWER OUTPUT

B. MOSFET OR DRIVE CIRCUIT
A. LOSS OF PROPULSION HEATER PWR (PRIMARY)

B. NONE, THIS PWR IS REDUNDANT

C. NONE
5
A. ENG TLM – SWITCH STATUS, CURRENT TLM

B. THIS PWR SWITCH IS REDUNDANT










9
PSE LVPC SWITCHED

POWER OUTPUT,

SERVICE #8
A. FAILS OPEN, NO POWER OUTPUT

B. MOSFET OR DRIVE CIRCUIT
A. LOSS OF PROPULSION HEATER PWR (REDUNDANT)

B. NONE, THIS PWR IS REDUNDANT

C. NONE
5
A. ENG TLM – SWITCH STATUS, CURRENT TLM

B. THIS PWR SWITCH IS REDUNDANT


10
PSE LVPC SWITCHED

POWER OUTPUT,

SERVICE #9
A. FAILS OPEN, NO POWER OUTPUT

B. MOSFET OR DRIVE CIRCUIT
THIS SWITCHED SERVICE NOT IN USE AND NOT CONNECTED TO ANY LOAD
5
A. NONE

B. NONE

C. NONE










11
PSE LVPC SWITCHED

POWER OUTPUT,

SERVICE #10
A. FAILS OPEN, NO POWER OUTPUT

B. MOSFET OR DRIVE CIRCUIT
A. LOSS OF X-BAND ANTENNA HEATER (PRIMARY)

B. NONE, THIS PWR IS REDUNDANT

C. NONE
4R
A. ENG TLM – SWITCH STATUS, CURRENT TLM

B. THIS PWR SWITCH IS REDUNDANT

C. NOT CERTAIN OF EFFECTS


12
PSE LVPC SWITCHED

POWER OUTPUT,

SERVICE #11
A. FAILS OPEN, NO POWER OUTPUT

B. MOSFET OR DRIVE CIRCUIT
A. LOSS OF X-BAND ANTENNA HEATER (REDUNDANT) AND S/C HEATERS (REDUNDANT)

B. NONE, THIS PWR IS REDUNDANT

C. NONE
4R FOR X-BAND,

5 FOR S/C HEATERS
A. ENG TLM – SWITCH STATUS, CURRENT TLM

B. THIS PWR SWITCH IS REDUNDANT

C. NOT CERTAIN OF EFFECTS


















EO-1 ELECTRICAL INTERFACE FAILURE MODES AND EFFECTS ANALYSIS







MISSION

SYSTEM

SUBSYSTEM/INSTRUMENT

COMPONENT

MISSION PHASE

EO-1



2.0 SOLAR ARRAY DEPLOYMENT
SEE BELOW



ON-ORBIT




SHEET

DATE

PREPARED BY

APPROVED BY
     12    OF   45

03/03/2000

R E Prince




FAILURE ID

IN 2.0
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL - SYSTEM

C.  END EFFECT - MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


2.1
2.1 HOP DEVICES
A. FAILS TO OPERATE

B. ANY
A. ARRAY WON’T RELEASE FOR DEPLOYMENT

B. POWER AVAILABLE ONLY FROM OUTSIDE PANELS

C. LOSS OF MISSION
1R
A. OUTBOARD PANEL POWER ONLY; NO DEPLOYMENT TLM

B. HOPs ARE REDUNDANT, EACH HOP HAS REDUNDANT HEATERS


2.2
2.2 YOKE/SADA HINGE
A. FAILS TO OPEN

B. ANY
A. YOKE DOESN’T OPEN OUT TO ITS CORRECT ANGLE, INNER PANEL BLOCKED, ANGLES NOT CORRECT

B. SOME POWER AVAILABLE FROM OUTSIDE PANELS

C. SEVERE POWER DEGRADATION TO MISSION
3
A. OUTBOARD PANEL POWER ONLY; NO DEPLOYMENT TLM

B. NONE

C. SOME OPERATIONAL POSSIBILITIES MAY BE WORKABLE


2.3
2.3 PANEL HINGES
A. FAILS TO OPEN

B. MECHANICAL DEVICE
A. NO OR INCOMPLETE ARRAY DEPLOYMENT

B. REDUCED POWER

C. MISSION LOSS OR DEGRADATION
1R
A. DEPLOYMENT ENG TLM

B. HINGES ARE INTERNALLY REDUNDANT


2.4
2.4 HINGE POTS
A. FAILS TO OPERATE

B. ANY
A. NONE, THESE ARE FOR ENG TLM ONLY

B. NONE

C. NONE
5
A. COMPARE ENG TLM WITH POWER

B. NONE NEEDED


2.5
2.5 DEPLOY DAMPERS
A. FAILS TO OPERATE

B. ANY
A. ARRAY DEPLOYMENT FASTER/SLOWER

B. NONE

C. NONE
5
A. MONITOR ENG TLM

B. NONE NEEDED, ARRAY WILL DEPLOY SUCCESSFULLY WITHOUT DAMPERS


2.6
2.6 DAMPER HEATERS
A. FAILS TO OPERATE

B. ANY
A. ARRAY DEPLOYMENT FASTER/SLOWER

B. NONE

C. NONE
5
A. MONITOR ENG TLM

B. NONE NEEDED, ARRAY WILL DEPLOY SUCCESSFULLY WITHOUT DAMPER HEAT


















EO-1 ELECTRICAL INTERFACE FAILURE MODES AND EFFECTS ANALYSIS







MISSION

SYSTEM

SUBSYSTEM/INSTRUMENT

COMPONENT

MISSION PHASE

EO-1



3.0 SOLAR ARRAY DRIVE
SEE BELOW



ON-ORBIT




SHEET

DATE

PREPARED BY

APPROVED BY
     13    OF   45

03/03/2000

R E Prince




FAILURE ID

IN 3.0
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL - SYSTEM

C.  END EFFECT – MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


3.1
3.1 MOTOR
A. FAILS TO OPERATE

B. ANY
A. ARRAY WON’T TRACK THE SUN 

B. SERIOUSLY REDUCED POWER AVAILABLE

C. SEVERE OPERATIONAL CONSTRAINTS
3
A. SADA ENG TLM, POWER TLM

B. MOTOR WINDINGS ARE REDUNDANT

C. LOTS OF HERITAGE HERE


3.2
3.2 DRIVE ELECTRONICS
A. FAILS TO OPERATE

B. ANY
A. ARRAY WON’T TRACK THE SUN

B. SERIOUSLY REDUCED POWER AVAILABLE

C. SEVERE OPERATIONAL CONSTRAINTS
3R
A. SADA ENG TLM, POWER TLM

B. DRIVE ELECTRONICS ARE REDUNDANT

C. DRIVE POWER IS FROM A NON-REDUNDANT SWITCHED SERVICE (POM #2, SWITCHED SERVICE #6, 

SEE 1.10.1 FAILURE ID 6)


3.3
3.3 POTENTIOMETER
A. FAILS TO OPERATE

B. MECHANICAL DEVICE
A. ARRAY WON’T TRACK THE SUN

B. SERIOUSLY REDUCED POWER AVAILABLE

C. SEVERE OPERATIONAL CONSTRAINTS
4R
A. COMPARE ENG TLM WITH POWER

B. POT IS REDUNDANT


















EO-1 ELECTRICAL INTERFACE FAILURE MODES AND EFFECTS ANALYSIS







MISSION

SYSTEM

SUBSYSTEM/INSTRUMENT

COMPONENT

MISSION PHASE

EO-1



4.0 MIL-STD-1773 DATA BUS
SEE BELOW



ON-ORBIT




SHEET

DATE

PREPARED BY

APPROVED BY
     14    OF   45

05/18/2000

R E Prince




FAILURE ID

IN 4.0
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL - SYSTEM

C.  END EFFECT - MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


4.1 FIBER OPTIC HARNESS
4.1.1 FIBER OPTIC HARNESS FOR BC 
A. FAILS TO OPERATE

B. OPEN FIBER
A. LOSS OF DATA BUS OPERATION

B. NO COMMUNICATION ANYWHERE

C. MISSION LOSS
1R
A. 1773 ENG TLM FROM C&DH

B. FIBER OPTIC HARNESS IS REDUNDANT





4.1.2 FIBER OPTIC HARNESS FOR AN RT 
A. FAILS TO OPERATE

B. OPEN FIBER
A. LOSS OF DATA BUS OPERATION TO THAT RT

B. NO COMMUNICATION WITH THE AFFECTED EQUIPMENT

C. DEPENDS ON THE FAILED EQUIPMENT
1R
A. 1773 ENG TLM FROM C&DH

B. FIBER OPTIC HARNESS IS REDUNDANT




4.2 STAR COUPLER
4.2 STAR COUPLER
A. FAILS TO OPERATE TO ONE OR MORE PORTS

B. ANY
A. NO COMMUNICATION WITH THE AFFECTED EQUIPMENT(S)

B. AFFECTED EQUIPMENT(S) DON’T OPERATE

C. DEPENDS ON THE FAILED EQUIPMENT
1R
A. 1773 ENG TLM FROM C&DH

B. STAR COUPLER IS REDUNDANT




4.3 BUS CONTROLLER (BC) 
THE SIGNIFICANCE OF BC FAILURES DEPENDS UPON THE EQUIPMENT TO WHICH THE FAILED BC (OR FAILED PORTION OF BC) IS SENDING A MESSAGE.

BC FAILURES ARE IDENTIFIED AND BOOKKEPT IN THIS FMEA AT SECTION 5.3.2, ACDS – C&DH M5 PROCESSOR.









4.4 REMOTE TERMINAL (RT)
THE SIGNIFICANCE OF RT FAILURES DEPENDS UPON THE EQUIPMENT CONTAINING THE FAILED RT (OR FAILED PORTION OF RT).  

RT FAILURES ARE IDENTIFIED AND BOOKKEPT IN THIS FMEA AT EACH HOST EQUIPMENT.

















EO-1 ELECTRICAL INTERFACE FAILURE MODES AND EFFECTS ANALYSIS







MISSION

SYSTEM

SUBSYSTEM/INSTRUMENT

COMPONENT

MISSION PHASE

EO-1



5.0 ACDS - C&DH

5.1 COMM RSN



ON-ORBIT




SHEET

DATE

PREPARED BY

APPROVED BY
     15    OF   45

03/02/2000

R E Prince




FAILURE ID

IN 5.1
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL – SYSTEM

C.  END EFFECT – MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


5.1.1
5.1.1 OPERATING FUNCTIONS
A. FAILS TO OPERATE

B. ANY
A. LOSS OF COMM RSN OPERATION

B. NO COMMUNICATION ANYWHERE

C. MISSION LOSS
1
A. EVERYTHING DIES

B. NONE


5.1.2
5.1.2 INTERFACE WITH S-BAND TRANSPONDER
A. FAILS TO OPERATE

B. ANY
A. LOSS OF COMM RSN OPERATION

B. NO COMMUNICATION ANYWHERE

C. MISSION LOSS
1
A. EVERYTHING DIES

B. NONE


5.1.3 1773 REMOTE TERMINAL (RT)





1
RT PROTOCOL DEVICE
PROTOCOL DEVICE FAILS
A. LOSS OF S-BAND COMM OPERATION

B. NO SPACECRAFT S-BAND COMMUNICATION

C. MISSION LOSS
1
A. 1773 ENG TLM FROM C&DH

B. NONE

C. LOTS OF FLIGHT HERITAGE  FOR PROTOCOL DEVICES


2
RT TRANSCEIVER DEVICE
TRANSCEIVER DEVICE FAILS
A. LOSS OF S-BAND COMM OPERATION

B. NO SPACECRAFT S-BAND COMMUNICATION

C. MISSION LOSS
1R
A. 1773 ENG TLM FROM C&DH

B. TRANCEIVER DEVICE IS REDUNDANT; BC COMMANDS SWITCH-OVER


5.1.3
5.1.3 S-BAND DATA INTERFACE FROM WARP (VIA C&DH M5 PROCESSOR)
A. FAILS TO OPERATE

B. ANY
A. LOSS OF S-BAND SCIENCE BACKUP DATA DOWNLINK

B. NO SPACECRAFT BACKUP  DATA LINK

C. NONE UNLESS X-BAND PRIMARY LINK IS DEAD
5 IF NO X-BAND FAILURE
A. LOSS OF S-BAND SCIENCE BACKUP DATA DOWNLINK BUT NO LOSS OF NORMAL S-BAND OP’S

B. THIS IS BACKUP TO X-BAND DOWN LINK


















EO-1 ELECTRICAL INTERFACE FAILURE MODES AND EFFECTS ANALYSIS







MISSION

SYSTEM

SUBSYSTEM/INSTRUMENT

COMPONENT

MISSION PHASE

EO-1



5.0 ACDS - C&DH

5.2 HOUSEKEEPING RSN

ON-ORBIT




SHEET

DATE

PREPARED BY

APPROVED BY
     16    OF   45

05/18/2000

R E Prince




FAILURE ID

IN 5.2
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL - SYSTEM

C.  END EFFECT - MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


5.2.1
5.2.1 OPERATING FUNCTIONS






1

A. PRIMARY SOLAR ARRAY HOP DEPLOY LOGIC FAILS TO OPERATE

B. THIS FAILURE MODE INVOLVES ONLY THE DEPLOY LOGIC DRIVEN BY THE SEPARATION SWITCHES, NOT THE MULTI-CHIP-MODULE
A. SOLAR ARRAY WON’T RELEASE FOR DEPLOYMENT

B. NO POWER

C. MISSION LOSS
1R
A. LACK OF POWER, DEPLOY POT ENG TLM

B. MULTIPLE BACKUP CAPABILITIES VIA MULTI-CHIP-MODULE PROVIDE REDUNDANCY


2

A. SECONDARY SOLAR ARRAY HOP RELEASE FUNCTION IN THE MULTI-CHIP-MODULE FAILS TO OPERATE

B. THIS FAILURE MODE INVOLVES ONLY CERTAIN FUNCTIONS IN THE MULTI-CHIP-MODULE
A. SOLAR ARRAY WON’T RELEASE FOR DEPLOYMENT

B. NO POWER

C. MISSION LOSS
1R
A. LACK OF POWER, DEPLOY POT ENG TLM

B. PRIMARY CAPABILITY AND OTHER BACKUP CAPABILITIES VIA MULTI-CHIP-MODULE PROVIDE ADDITIONAL REDUNDANCY


3

A. VARIOUS FUNCTIONS IN THE MULTI-CHIP-MODULE THAT AFFECT BOTH PRIMARY AND SECONDARY SOLAR ARRAY DEPLOYMENT FAIL TO OPERATE

B. THIS FAILURE MODE INVOLVES MULTIPLE OVERALL FUNCTIONS IN THE MULTI-CHIP-MODULE
A. SOLAR ARRAY WON’T RELEASE FOR DEPLOYMENT

B. NO POWER

C. MISSION LOSS
1
A. LACK OF POWER, DEPLOY POT ENG TLM

B. NONE


4

A. POWER UP/RESET CIRCUIT OUTPUT IS STUCK ACTIVE

B. VARIOUS, INCLUDING THE INFAMOUS LM136 FAILURE MODE THAT AFFECTED THE WARP
A. ALL MULTI-CHIP-MODULE FUNCTIONS AND SOLAR ARRAY DEPLOY LOGIC HELD RESET.  SOLAR ARRAY WON’T RELEASE FOR DEPLOYMENT

B. NO POWER

C. MISSION LOSS
1
A. LACK OF POWER, DEPLOY POT ENG TLM

B. NONE


5

A. OTHER FUNCTIONS NOT RELATED TO SOLAR ARRAY DEPLOY FAIL TO OPERATE

B. ANY
A. LOSS OF H/K RSN OPERATION

B. DEPENDS ON EXACT FAILURE

C. MISSION LOSS
5
A. LOSS OF H/K TLM, LFSA, AND GPS DATA

B. OTHER TLM OR NONE

C. H/K RSN CAN ALSO ISSUE A RESET PULSE TO VARIOUS UNITS IF NECESSARY














5.2.2 1773 REMOTE TERMINAL (RT)





1
RT PROTOCOL DEVICE
PROTOCOL DEVICE FAILS BEFORE SOLAR ARRAY HOP RELEASE FOR DEPLOYMENT
A. SOLAR ARRAY WON’T RELEASE FOR DEPLOYMENT

B. NO POWER

C. MISSION LOSS
5R
A. LOSS OF H/K TLM; LACK OF POWER, DEPLOY POT ENG TLM

B. THIS IS ONE OF SEVERAL BACKUP MODES FOR RELEASING THE SOLAR ARRAY

C. LOTS OF FLIGHT HERITAGE  FOR PROTOCOL DEVICES


2
RT PROTOCOL DEVICE
PROTOCOL DEVICE FAILS AFTER SOLAR ARRAY HOP RELEASE FOR DEPLOYMENT
A. LOSS OF H/K FUNCTIONS AND MINOR DATA

B. DEPENDS ON EXACT FAILURE

C. NONE
5R
A. 1773 ENG TLM FROM C&DH, LOSS OF H/K TLM, LFSA, AND GPS DATA

B. NONE

C. LOTS OF FLIGHT HERITAGE  FOR PROTOCOL DEVICES


3
RT TRANSCEIVER DEVICE
TRANSCEIVER DEVICE FAILS BEFORE SOLAR ARRAY HOP RELEASE FOR DEPLOYMENT
A. SOLAR ARRAY WON’T RELEASE FOR DEPLOYMENT

B. NO POWER

C. MISSION LOSS
5R
A. LOSS OF H/K TLM; LACK OF POWER, DEPLOY POT ENG TLM 

B. TRANCEIVER DEVICE IS REDUNDANT; BC COMMANDS SWITCH-OVER THIS IS ONE OF SEVERAL BACKUP MODES FOR RELEASING THE SOLAR ARRAY




4
RT TRANSCEIVER DEVICE
TRANSCEIVER DEVICE FAILS AFTER SOLAR ARRAY HOP RELEASE FOR DEPLOYMENT
A. LOSS OF H/K FUNCTIONS AND MINOR DATA

B. DEPENDS ON EXACT FAILURE

C. NONE
5R
A. 1773 ENG TLM FROM C&DH, LOSS OF H/K TLM, LFSA, AND GPS DATA

B. TRANCEIVER DEVICE IS REDUNDANT; BC COMMANDS SWITCH-OVER


5.2.3 SEPARATION SIGNAL SWITCHES AND INTERFACE





1
ONE SWITCH GIVES FALSE SEPARATION INDICATION BEFORE IT SHOULD
A. FAILS TO OPERATE

B. ANY
A. EARLY SEPARATION SIGNAL

B. PREMATURE SOLAR ARRAY DEPLOYMENT

C. POSSIBLE MISSION LOSS, ESPECIALLY IF FAIRING IS NOT OFF
1R
A. SEPARATION ENG TLM

B. THE 3 SWITCHES ARE “VOTING LOGIC” PROCESSED 2 OUT OF 3


2
SEPARATION INDICATION DOES NOT OCCUR DUE TO SWITCH OR LOGIC
A. FAILS TO OPERATE

B. ANY
A. LOSS OF SEPARATION SIGNAL

B. LOSS OF SOLAR ARRAY DEPLOYMENT AUTO-SEQUENCE FUNCTIONS

C. NONE
1R
A. SEPARATION ENG TLM

B. THE 3 SWITCHES ARE PROCESSED 2 OUT OF 3, ALSO MULTIPLE BACKUP CAPABILITIES PROVIDE SOLAR ARRAY RELEASE


5.2.4 SOLAR ARRAY RELEASE HOP DRIVER INTERFACES
A. SOLAR ARRAY HOP RELEASE FUNCTION FAILS TO OPERATE

B. ANY
A. SOLAR ARRAY WON’T RELEASE FOR DEPLOYMENT

B. NO POWER

C. MISSION LOSS
1R
A. LACK OF POWER, DEPLOY POT ENG TLM

B. REDUNDANT SET OF SOLAR ARRAY RELEASE HOP DRIVER INTERFACES FOR THE REDUNDANT SOLAR ARRAY RELEASE HOPS









5.2.5 GPS INTERFACES
A. FAILS TO OPERATE

B. ANY
A. LOSS OF GPS DATA

B. LOSS OF GPS AS EXPERIMENT AND FOR AUTO-STATION-KEEPING EXPERIMENT

C. NONE
5
A. ENG TLM, STATION-KEEPING NOT CORRECT

B. BACKUP GROUND OP’S AND COMMANDING FOR STATION-KEEPING









5.2.6 LFSA INTERFACES
A. FAILS TO OPERATE

B. ANY
A. LOSS OF LFSA DATA

B. LOSS OF LFSA EXPERIMENT

C. NONE
5
A. ENG TLM, LFSA NOT CORRECT

B. NONE









5.2.7 MISC H/K INTERFACES
A. FAILS TO OPERATE

B. ANY
A. LOSS OF SOME H/K OR ALL DATA

B. DEPENDS ON EXACT FAILURE

C. NONE
5
A. ENG TLM NOT REASONABLE AND/OR CORRECT

B. PERHAPS SUBSTITUTE OTHER H/K TLM

















EO-1 ELECTRICAL INTERFACE FAILURE MODES AND EFFECTS ANALYSIS







MISSION

SYSTEM

SUBSYSTEM/INSTRUMENT

COMPONENT

MISSION PHASE

EO-1



5.0 ACDS - C&DH

5.3 M5 PROCESSOR


ON-ORBIT




SHEET

DATE

PREPARED BY

APPROVED BY
     17    OF   45

03/02/2000

R E Prince




FAILURE ID

IN 5.3
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL - SYSTEM

C.  END EFFECT - MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


5.3.1


5.3.1 OPERATING FUNCTIONS






1

A. JUST ABOUT ALL FUNCTIONS FAIL TO OPERATE

B. ANY
A. NOTHING OPERATES

B. DEAD SPACECRAFT

C. MISSION LOSS
1
A. EVERYTHING DIES

B. NONE


2

A. CERTAIN OTHER FUNCTIONS SUCH AS S-BAND DATA INTERFACE FROM WARP FAILS TO OPERATE

B. ANY
A. LOSS OF THAT FUNCTION

B. DEPENDS ON EXACT FAILURE

C. PROBABLY MINOR, DEPENDING ON FUNCTION
5 IF NO X-BAND FAILURE
A. LOSS OF S-BAND SCIENCE BACKUP DATA DOWNLINK BUT NO LOSS OF NORMAL S-BAND OP’S

B. THIS IS BACKUP TO X-BAND DOWN LINK


5.3.2
5.3.2 1773 BUS CONTROLLER (BC)






1
BC PROTOCOL DEVICE
PROTOCOL DEVICE FAILS
A. LOSS OF DATA BUS OPERATION

B. NO COMMUNICATION ANYWHERE

C. MISSION LOSS
1
A. 1773 ENG TLM FROM C&DH

B. NONE

C. LOTS OF FLIGHT HERITAGE  FOR PROTOCOL DEVICES


2
BC TRANSCEIVER DEVICE
TRANSCEIVER DEVICE FAILS
A. LOSS OF DATA BUS OPERATION

B. NO COMMUNICATION ANYWHERE

C. MISSION LOSS
1R
A. 1773 ENG TLM FROM C&DH

B. TRANCEIVER DEVICE IS REDUNDANT; BC COMMANDS SWITCH-OVER 


5.3.3
5.3.3 S-BAND DATA INTERFACE FROM WARP
A. FAILS TO OPERATE

B. ANY
A. LOSS OF S-BAND DATA DOWNLINK

B. NO SPACECRAFT BACKUP  DATA LINK

C. NONE UNLESS X-BAND PRIMARY LINK IS DEAD
5 IF NO X-BAND FAILURE
A. LOSS OF S-BAND SCIENCE BACKUP DATA DOWNLINK BUT NO LOSS OF NORMAL S-BAND OP’S

B. THIS IS BACKUP TO X-BAND DOWN LINK


5.3.4
5.3.4 S-BAND DATA INTERFACE TO COMM RSN
A. FAILS TO OPERATE

B. ANY
A. LOSS OF ALL S-BAND DATA UPLINK AND DOWNLINK

B. NO COMMUNICATION ANYWHERE

C. MISSION LOSS
1
A. EVERYTHING DIES

B. NONE


















EO-1 ELECTRICAL INTERFACE FAILURE MODES AND EFFECTS ANALYSIS







MISSION

SYSTEM

SUBSYSTEM/INSTRUMENT

COMPONENT

MISSION PHASE

EO-1



5.0 ACDS - C&DH

5.4 C&DH LVPC


ON-ORBIT




SHEET

DATE

PREPARED BY

APPROVED BY
     18    OF   45

03/02/2000

R E Prince




FAILURE ID

IN 5.4
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL - SYSTEM

C.  END EFFECT – MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


5.4.1
5.4.1 C&DH LVPC
ANY FAILURE THAT PROVIDES POWER “ON” IS NOT RELEVANT

5



1
C&DH LVPC POWER CONVERTER
A. POWER OUTPUT FAILURE

B. ANY
A. LOSS OF INTERNAL C&DH POWER

B. LOSS OF C&DH

C. LOSS OF MISSION
1
A. COMM RSN PRODUCES NOTHING BUT FILL DATA

B. NONE


2
C&DH LVPC SWITCHED

POWER OUTPUT,

SERVICE #1
A. FAILS OPEN, NO POWER OUTPUT

B. MOSFET OR DRIVE CIRCUIT
A. LOSS OF SPACECRAFT HEATERS

B. NONE

C. NONE
5
A. ENG TLM

B. OTHER HEATERS TAKE UP THE EFFORT


3
C&DH LVPC SWITCHED

POWER OUTPUT,

SERVICE #2
A. FAILS OPEN, NO POWER OUTPUT

B. MOSFET OR DRIVE CIRCUIT
THIS SWITCHED SERVICE NOT IN USE AND NOT CONNECTED TO ANY LOAD
5
A. NONE

B. NONE

C. NONE


4
C&DH LVPC SWITCHED

POWER OUTPUT,

SERVICE #3
A. FAILS OPEN, NO POWER OUTPUT

B. MOSFET OR DRIVE CIRCUIT
A. LOSS OF SPACECRAFT HEATERS

B. NONE

C. NONE
5
A. ENG TLM

B. OTHER HEATERS TAKE UP THE EFFORT


5
C&DH LVPC SWITCHED

POWER OUTPUT,

SERVICE #4
A. FAILS OPEN, NO POWER OUTPUT

B. MOSFET OR DRIVE CIRCUIT
A. LOSS OF SPACECRAFT HEATERS

B. NONE

C. NONE
5
A. ENG TLM

B. OTHER HEATERS TAKE UP THE EFFORT


6
C&DH LVPC SWITCHED

POWER OUTPUT,

SERVICE #5
A. FAILS OPEN, NO POWER OUTPUT

B. MOSFET OR DRIVE CIRCUIT
A. LOSS OF SPACECRAFT HEATERS

B. NONE

C. NONE
5
A. ENG TLM

B. OTHER HEATERS TAKE UP THE EFFORT


7
C&DH LVPC SWITCHED

POWER OUTPUT,

SERVICE #6
A. FAILS OPEN, NO POWER OUTPUT

B. MOSFET OR DRIVE CIRCUIT
A. LOSS OF SPACECRAFT HEATERS

B. NONE

C. NONE
5
A. ENG TLM

B. OTHER HEATERS TAKE UP THE EFFORT


































8
C&DH LVPC SWITCHED

POWER OUTPUT,

SERVICE #7
A. FAILS OPEN, NO POWER OUTPUT

B. MOSFET OR DRIVE CIRCUIT
A. LOSS OF POWER TO GPS

B. LOSS OF GPS AS EXPERIMENT AND FOR AUTO-STATION-KEEPING EXPERIMENT

C. NONE
5
A. ENG TLM, STATION-KEEPING NOT CORRECT

B. BACKUP GROUND OP’S AND COMMANDING FOR STATION-KEEPING


9
C&DH LVPC SWITCHED

POWER OUTPUT,

SERVICE #8
A. FAILS OPEN, NO POWER OUTPUT

B. MOSFET OR DRIVE CIRCUIT
A. NO POWER FROM THIS POWER OUTPUT TO SOLAR ARRAY RELEASE FUNCTION IN H/K RSN

B. SOLAR ARRAY CAN’T BE DEPLOYED

C. MISSION LOSS
1R
A. NO POWER, ALSO DEPLOY TLM

B. THIS SWITCHED POWER OUTPUT IS REDUNDANT (SEE SERVICE #9, BELOW)


10
C&DH LVPC SWITCHED

POWER OUTPUT,

SERVICE #9
A. FAILS OPEN, NO POWER OUTPUT

B. MOSFET OR DRIVE CIRCUIT
A. NO POWER FROM THIS POWER OUTPUT TO SOLAR ARRAY RELEASE FUNCTION IN H/K RSN

B. SOLAR ARRAY CAN’T BE DEPLOYED

C. MISSION LOSS
1R
A. NO POWER, ALSO DEPLOY TLM

B. THIS SWITCHED POWER OUTPUT IS REDUNDANT (SEE SERVICE #8, ABOVE)


11
C&DH LVPC SWITCHED

POWER OUTPUT,

SERVICE #10
A. FAILS OPEN, NO POWER OUTPUT

B. MOSFET OR DRIVE CIRCUIT
A. NO POWER TO LFSA#1 DEPLOY

B. LOSS OF SOME OR ALL OF LFSA EXPERIMENT

C. NONE
5
A. ENG TLM, LFSA NOT CORRECT

B. NONE


12
C&DH LVPC SWITCHED

POWER OUTPUT,

SERVICE #11
A. FAILS OPEN, NO POWER OUTPUT

B. MOSFET OR DRIVE CIRCUIT
A. NO POWER TO LFSA#2 DEPLOY

B. LOSS OF SOME OR ALL OF LFSA EXPERIMENT

C. NONE
5
A. ENG TLM, LFSA NOT CORRECT

B. NONE


13
C&DH LVPC SWITCHED

POWER OUTPUT,

SERVICE #12
A. FAILS OPEN, NO POWER OUTPUT

B. MOSFET OR DRIVE CIRCUIT
A. NO +28V POWER TO DRIVE “BUS MONITOR” ENG TLM WITHIN THIS LVPC

B. LOSS OF +28V “BUS MONITOR” ENG TLM

C. NONE
5
A. +28V “BUS MONITOR” ENG TLM INVALID BUT C&DH STILL OPERATES

B. NONE REQUIRED


















EO-1 ELECTRICAL INTERFACE FAILURE MODES AND EFFECTS ANALYSIS







MISSION

SYSTEM

SUBSYSTEM/INSTRUMENT

COMPONENT

MISSION PHASE

EO-1



6.0 ACDS – ACS


6.1 ACE RSN



ON-ORBIT




SHEET

DATE

PREPARED BY

APPROVED BY
     19    OF   45

05/12/2000

R E Prince




FAILURE ID

IN 6.1
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL - SYSTEM

C.  END EFFECT - MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


6.1.1
6.1.1 OPERATING FUNCTIONS
A. FAILS TO OPERATE

B. ANY
A. LOSS OF ACE RSN OPERATION

B. NO ATTITUDE CONTROL

C. MISSION LOSS
1
A. SPACECRAFT ATTITUDE UNCONTROLLED

B. NONE


6.1.2 1773 REMOTE TERMINAL (RT)





1
RT PROTOCOL DEVICE
PROTOCOL DEVICE FAILS
A. LOSS OF ACE RSN OPERATION

B. NO ATTITUDE CONTROL

C. MISSION LOSS
1
A. 1773 ENG TLM FROM C&DH, SPACECRAFT ATTITUDE UNCONTROLLED

B. NONE

C. LOTS OF FLIGHT HERITAGE  FOR PROTOCOL DEVICES


2
RT TRANSCEIVER DEVICE
TRANSCEIVER DEVICE FAILS
A. LOSS OF ACE RSN OPERATION

B. NO ATTITUDE CONTROL

C. MISSION LOSS
1R
A. 1773 ENG TLM FROM C&DH, SPACECRAFT ATTITUDE UNCONTROLLED

B. TRANCEIVER DEVICE IS REDUNDANT; BC COMMANDS SWITCH-OVER


6.1.3 
6.1.3 TAM INTERFACE
(ANY ONE OR MORE OF 3)
A. FAILS TO OPERATE

B. ANY
A. LOSS OF TAM DATA

B. CAN’T CONTROL MTBs, LOSS OF ABILITY TO UNLOAD WHEELS

C. MISSION LOSS
1
A. SPACECRAFT ATTITUDE UNCONTROLLED

B. NONE


6.1.4 
6.1.4 RWE INTERFACES
(ANY ONE OR MORE OF 3)
A. FAILS TO OPERATE

B. ANY
A. LOSS OF RWE CONTROL

B. NO ATTITUDE CONTROL

C. MISSION LOSS
1
A. SPACECRAFT ATTITUDE UNCONTROLLED

B. NONE


















































































































6.1.5 


6.1.5 CSS INTERFACES
(ANY ONE OR MORE OF 4)






1
INTERFACE TO CSS#4 (S/A DARK SIDE)
A. FAILS TO OPERATE

B. ANY
A. LOSS OF S/A DARK SIDE CSS DATA

B. NO EFFECT, OP’S WORK AROUND EASY

C. NONE
5
A. ENG TLM

B. OP’S WORK AROUND


2
INTERFACES TO CSS#1,2,3 (S/A SUNNY SIDE AND S/C ZENITH DECK)
A. FAILS TO OPERATE

B. ANY
A. LOSS OF CSS SUN-FACING DATA

B. NO EFFECT UNLESS IN SAFEHOLD

C. NONE EXCEPT SAFEHOLD BECOMES IMPOSIBLE SINCE WE COULDN’T FIND THE SUN
1
A. ENG TLM, SAFEHOLD DOESN’T OPERATE

B. CONTINGENCY PROCEDURES ARE AVAILABLE FOR RECOVERY AFTER INITIAL SEPARATION; BUT NO CONTINGENCY PROCEDURES FOR FINDING SUN IN SAFEHOLD
C. SAFEHOLD IS CONSIDERED TO BE A MISSION REQUIREMENT!


















EO-1 ELECTRICAL INTERFACE FAILURE MODES AND EFFECTS ANALYSIS







MISSION

SYSTEM

SUBSYSTEM/INSTRUMENT

COMPONENT

MISSION PHASE

EO-1



6.0 ACDS – ACS


6.2 ACE I/O



ON-ORBIT




SHEET

DATE

PREPARED BY

APPROVED BY
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03/03/2000

R E Prince




FAILURE ID

IN 6.2
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL - SYSTEM

C.  END EFFECT – MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


6.2.1
6.2.1 SOLAR ARRAY DRIVE INTERFACE
A. FAILS TO OPERATE

B. ANY
A. ARRAY WON’T TRACK THE SUN 

B. SERIOUSLY REDUCED POWER AVAILABLE

C. SEVERE OPERATIONAL CONSTRAINTS
3
A. SADA ENG TLM, POWER TLM

B. NONE EXCEPT SEVERE OPERATIONAL CONSTRAINTS


6.2.2
6.2.2 IRU INTERFACES

(ANY ONE OR MORE OF 3)
A. FAILS TO OPERATE

B. ANY
A. LOSS OF IRU DATA

B. NO ATTITUDE CONTROL

C. MISSION LOSS
1
A. SPACECRAFT ATTITUDE UNCONTROLLED

B. NONE


6.2.3

1
6.2.3 AUTONOMOUS STAR TRACKER PULSE INTERFACE
A. SYNC PULSE OR POWER-ON RESET PULSE FAILS TO OPERATE

B. ANY
A. STAR TRACKER “FREE-RUNS,” DEGRADATION OF STAR TRACKER DATA

B. OP’S IMPACT FOR IRU DRIFT RATE UPDATES

C. NONE
5
A. ENG TLM

B. UPDATE IRU DATA WITH TAM & GROUND OP’S INTERVENTIONS


2

A. POWER-ON RESET PULSE FAILS STUCK “TRUE”

B. ANY
A. LOSS OF STAR TRACKER DATA

B. LOSS OF IRU DRIFT RATE UPDATES

C. NONE
4
A. ENG TLM

B. UPDATE IRU DATA WITH TAM & GROUND OP’S INTERVENTIONS


6.2.4
6.2.4 MAGNETIC TORQUER BAR (MTB) DRIVERS
(ANY ONE OR MORE OF 3)
A. FAILS TO OPERATE

B. ANY
A. LOSS OF MTB FUNCTIONS

B. LOSS OF ABILITY TO UNLOAD WHEELS

C. MISSION LOSS
1
A. SPACECRAFT ATTITUDE UNCONTROLLED

B. NONE


6.2.5
6.2.5 IRU CONFIGURATION RELAY CONTROL
A. FAILS TO OPERATE (IF COMMANDED)

B. ANY
A. CAN’T RESET IRU CONFIGURATION RELAYS IF NECESSARY

B. LOSS OF IRU DATA

C.MISSION LOSS
5
A. ENG TLM

B. THIS IS A BACKUP FOR THE IRU CONFIG RELAYS.  THE IRU CONFIG RELAYS SHOULD NEVER CHANGE THEIR STATES.  A CHANGE IN THESE RELAYS IS ALREADY A FAILURE!
C. LAUNCH WILL BE DONE WITH POWER OFF TO THIS FUNCTION (ACS LVPC SWITCHED SERVICE#9) (SEE 6.4.1, ITEM #10 BELOW)


















EO-1 ELECTRICAL INTERFACE FAILURE MODES AND EFFECTS ANALYSIS







MISSION

SYSTEM

SUBSYSTEM/INSTRUMENT

COMPONENT

MISSION PHASE

EO-1



6.0 ACDS – ACS


6.3 PROPULSION I/O


ON-ORBIT




SHEET

DATE

PREPARED BY

APPROVED BY
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FAILURE ID

IN 6.3
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL - SYSTEM

C.  END EFFECT - MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


6.3.1


6.3.1 HYDRAZINE LATCH VALVE INTERFACE






1

A. LATCH VALVE CLOSE FUNCTIONS FAIL TO OPERATE

B. ANY ELECTRICAL FAILURE
A. CAN’T CLOSE LATCH VALVE

B. NONE, LAUNCH WITH VALVE OPEN

C. NONE
5
A. NONE UNLESS THRUSTER IS FIRED

B. THIS INTERFACE IS REDUNDANT


2

A. LATCH VALVE OPEN FUNCTIONS FAIL TO OPERATE

B. ANY ELECTRICAL FAILURE
A. CAN’T OPEN LATCH VALVE

B. LAUNCH WITH VALVE OPEN, NONE UNLESS VALVE WAS CLOSED FOR SOME REASON

C. NONE IF VALVE ALREADY OPEN, LOSS OF THRUSTERS IF VALVE WAS CLOSED
3 IF VALVE IS CLOSED;

5 IF VALVE ALREADY OPEN
A. IF VALVE IS ALREADY OPEN, NONE; IF VALVE IS CLOSED, IT DOES NOT FIRE WHEN COMMANDED

B. THIS INTERFACE IS REDUNDANT


6.3.2


0.3.2 HYDRAZINE THRUSTER VALVES INTERFACE






1

A. THRUSTER ENABLE OR FIRE FUNCTIONS FAIL TO OPEN BOTH THRUSTER VALVES

B. ANY ELECTRICAL FAILURE
A. THRUSTER WON’T FIRE

B. CAN’T STATION-KEEP

C. CAN’T POSITION SPACECRAFT AS DESIRED
3
A. POSITION DATA, CAN’T STATION-KEEP

B. NONE


2

A. THRUSTER ENABLE FAILS TO CLOSE A THRUSTER VALVE 

B. ANY ELECTRICAL FAILURE
A. THRUSTER WON’T STOP FIRING

B. POSSIBLY LOSE ATTITUDE CONTROL OF SPACECRAFT

C. POSSIBLE LOSS OF MISSION
1R
A. POSITION DATA, CAN’T STATION-KEEP

B. REDUNDANT FUNCTION – SEE “THRUSTER FIRE” BELOW, ALSO SWITCHED POWER FROM PSE LVPC


3

A. THRUSTER FIRE FAILS TO CLOSE A THRUSTER VALVE 

B. ANY ELECTRICAL FAILURE
A. THRUSTER WON’T STOP FIRING

B. POSSIBLY LOSE ATTITUDE CONTROL OF SPACECRAFT

C. POSSIBLE LOSS OF MISSION
1R
A. POSITION DATA, CAN’T STATION-KEEP

B. REDUNDANT FUNCTION – SEE “THRUSTER ENABLE” ABOVE, ALSO SWITCHED POWER FROM PSE LVPC


6.3.3
6.3.3 PULSED PLASMA THRUSTERS (PPT) INTERFACE
A. FAILS TO OPERATE

B. ANY
A. PPT IS NOT COMMANDED

B. PPT FAILS TO OPERATE

C. NONE
5
A. PPT FAILS TO OPERATE

B. NONE

C. PPT IS LOW PRIORITY EXPERIMENT
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MISSION

SYSTEM

SUBSYSTEM/INSTRUMENT

COMPONENT

MISSION PHASE

EO-1



6.0 ACDS - ACS


6.4 ACS LVPC



ON-ORBIT




SHEET

DATE

PREPARED BY

APPROVED BY
     22    OF   45

03/03/2000

R E Prince




FAILURE ID

IN 6.4
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL - SYSTEM

C.  END EFFECT – MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


6.4.1
6.4.1 ACS LVPC
ANY FAILURE THAT PROVIDES POWER “ON” IS NOT RELEVANT

5



1
ACS LVPC POWER CONVERTER
A. POWER OUTPUT FAILURE

B. ANY
A. LOSS OF INTERNAL ACS POWER

B. LOSS OF ACS

C. LOSS OF MISSION
1
A. ENG TLM, SPACECRAFT ATTITUDE UNCONTROLLED

B. NONE


2
ACS LVPC SWITCHED

POWER OUTPUT,

SERVICE #1
A. FAILS OPEN, NO POWER OUTPUT

B. MOSFET OR DRIVE CIRCUIT
A. LOSS OF IRU OPERATING POWER

B. LOSS OF IRU FUNCTIONS

C. LOSS OF MISSION
1
A. ENG TLM, SPACECRAFT ATTITUDE UNCONTROLLED

B. NONE


3
ACS LVPC SWITCHED

POWER OUTPUT,

SERVICE #2
A. FAILS OPEN, NO POWER OUTPUT

B. MOSFET OR DRIVE CIRCUIT
A. LOSS OF IRU HEATER POWER

B. POSSIBLE MINOR DEGRADATION OF IRU PERFORMANCE

C. NONE
5
A. ENG TLM

B. NADIR DECK HEATERS PROVIDE SURVIVAL PROTECTION


4
ACS LVPC SWITCHED

POWER OUTPUT,

SERVICE #3
A. FAILS OPEN, NO POWER OUTPUT

B. MOSFET OR DRIVE CIRCUIT
A. LOSS OF IRU HEATER POWER

B. POSSIBLE MINOR DEGRADATION OF IRU PERFORMANCE

C. NONE
5
A. ENG TLM

B. NADIR DECK HEATERS PROVIDE SURVIVAL PROTECTION


5
ACS LVPC SWITCHED

POWER OUTPUT,

SERVICE #4
A. FAILS OPEN, NO POWER OUTPUT

B. MOSFET OR DRIVE CIRCUIT
A. LOSS OF SOLAR ARRAY DEPLOY DAMPER HEATERS

B. S/A DEPLOYMENT MAY BE SLOW

C. NONE
5
A. ENG TLM

B. OTHER HEATERS TAKE UP THE EFFORT


6
ACS LVPC SWITCHED

POWER OUTPUT,

SERVICE #5
A. FAILS OPEN, NO POWER OUTPUT

B. MOSFET OR DRIVE CIRCUIT
A. LOSS OF STAR TRACKER POWER

B. LOSS OF IRU DRIFT RATE UPDATES

C. NONE
4
A. ENG TLM

B. UPDATE IRU DATA WITH TAM & GROUND OP’S INTERVENTIONS


7
ACS LVPC SWITCHED

POWER OUTPUT,

SERVICE #6
A. FAILS OPEN, NO POWER OUTPUT

B. MOSFET OR DRIVE CIRCUIT
A. LOSS OF STAR TRACKER HEATER POWER

B. DEGRADATION OF STAR TRACKER DATA

C. NONE
4
A. ENG TLM

B. UPDATE IRU DATA WITH TAM & GROUND OP’S INTERVENTIONS


































8
ACS LVPC SWITCHED

POWER OUTPUT,

SERVICE #7
A. FAILS OPEN, NO POWER OUTPUT

B. MOSFET OR DRIVE CIRCUIT
A. LOSS OF TAM SENSOR POWER

B. CAN’T CONTROL MTBs, LOSS OF ABILITY TO UNLOAD WHEELS

C. MISSION LOSS
1
A. ENG TLM, SPACECRAFT ATTITUDE UNCONTROLLED

B. NONE


9
ACS LVPC SWITCHED

POWER OUTPUT,

SERVICE #8
A. FAILS OPEN, NO POWER OUTPUT

B. MOSFET OR DRIVE CIRCUIT
A. LOSS OF MTB FUNCTIONS

B. LOSS OF ABILITY TO UNLOAD WHEELS

C. MISSION LOSS
1
A. SPACECRAFT ATTITUDE UNCONTROLLED

B. NONE


10
ACS LVPC SWITCHED

POWER OUTPUT,

SERVICE #9
A. FAILS OPEN, NO POWER OUTPUT

B. MOSFET OR DRIVE CIRCUIT
A. LOSS OF POWER TO RESET IRU CONFIGURATION RELAYS IF NECESSARY

B. LOSS OF IRU DATA

C.MISSION LOSS
5
A. ENG TLM

B. THIS POWER IS TO A BACKUP FOR THE IRU CONFIG RELAYS.  THE IRU CONFIG RELAYS SHOULD NEVER CHANGE THEIR STATES.  A CHANGE IN THESE RELAYS IS ALREADY A FAILURE!
C. LAUNCH WILL BE DONE WITH POWER OFF TO THIS FUNCTION


11
ACS LVPC SWITCHED

POWER OUTPUT,

SERVICE #10
A. FAILS OPEN, NO POWER OUTPUT

B. MOSFET OR DRIVE CIRCUIT
A. LOSS OF POWER TO PROPULSION LATCH VALVE CONTROLLER

B. LAUNCH WITH VALVE OPEN, NONE UNLESS VALVE WAS CLOSED FOR SOME REASON

C. NONE IF VALVE ALREADY OPEN, LOSS OF THRUSTERS IF VALVE WAS CLOSED
3 IF VALVE IS CLOSED;

5 IF VALVE ALREADY OPEN
A. IF VALVE IS ALREADY OPEN, NONE; IF VALVE IS CLOSED, IT DOES NOT FIRE WHEN COMMANDED

B. NONE


12
ACS LVPC SWITCHED

POWER OUTPUT,

SERVICE #11
A. FAILS OPEN, NO POWER OUTPUT

B. MOSFET OR DRIVE CIRCUIT
A. LOSS OF POWER TO PROPULSION FUEL TANK PRESSURE SENSOR

B. LOSS OF THIS TLM

C. NONE
5
A. ENG TLM

B. NONE, BUT THIS TLM IS NOT REQUIRED
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MISSION

SYSTEM

SUBSYSTEM/INSTRUMENT

COMPONENT

MISSION PHASE
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FAILURE ID

IN 7.0
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL - SYSTEM

C.  END EFFECT - MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


7.1

1
7.1 HYDRAZINE LATCH VALVE
A. LATCH VALVE CLOSE FUNCTIONS FAIL TO OPERATE

B. ANY MECHANICAL FAILURE
A. CAN’T CLOSE LATCH VALVE

B. NONE, LAUNCH WITH VALVE OPEN

C. NONE
5
A. NONE UNLESS THRUSTER IS FIRED

B. NONE – DON’T FIRE THRUSTER


2

A. LATCH VALVE OPEN FUNCTIONS FAIL TO OPERATE

B. ANY MECHANICAL FAILURE
A. CAN’T OPEN LATCH VALVE

B. LAUNCH WITH VALVE OPEN, NONE UNLESS VALVE WAS CLOSED FOR SOME REASON

C. NONE IF VALVE ALREADY OPEN, LOSS OF THRUSTERS IF VALVE WAS CLOSED
3 IF VALVE IS CLOSED;

5 IF VALVE ALREADY OPEN
A. IF VALVE IS ALREADY OPEN, NONE; IF VALVE IS CLOSED, IT DOES NOT FIRE WHEN COMMANDED

B. NONE


7.2
7.2 HYDRAZINE THRUSTER CATBED HEATERS
A. HEATERS DON’T OPERATE

B. OPEN CIRCUIT
A. THRUSTER NOT AS EFFICIENT

B. THRUSTER LIFETIME REDUCED

C. NONE
5R
A. ENG TLM SWIT. PWR CURR MONITOR

B. HEATERS, THERMOSTATS, SWITCHED POWER SERVICES REDUNDANT

C. IF BOTH HEATERS DIE, ROLL SPACECRAFT TO SUN TO WARM THRUSTER BEFORE FIRING


7.3

1
7.3 HYDRAZINE THRUSTER VALVES
A. EITHER THRUSTER VALVE (UPSTREAM OR DOWNSTREAM) FAILS TO OPEN FOR FIRING

B. ANY MECHANICAL FAILURE
A. THRUSTER WON’T FIRE

B. CAN’T STATION-KEEP

C. CAN’T POSITION SPACECRAFT AS DESIRED
3
A. POSITION DATA, CAN’T STATION-KEEP

B. NONE


2

A. THRUSTER UPSTREAM VALVE FAILS TO CLOSE

B. ANY MECHANICAL FAILURE
A. THRUSTER WON’T STOP FIRING

B. POSSIBLY LOSE ATTITUDE CONTROL OF SPACECRAFT

C. POSSIBLE LOSS OF MISSION
1R
A. POSITION DATA, CAN’T STATION-KEEP

B. REDUNDANT VALVE - SEE “DOWNSTREAM VALVE” BELOW, ALSO “LATCH VALVE,” ABOVE


3

A. THRUSTER DOWNSTREAM VALVE FAILS TO CLOSE

B. ANY MECHANICAL FAILURE
A. THRUSTER WON’T STOP FIRING

B. POSSIBLY LOSE ATTITUDE CONTROL OF SPACECRAFT

C. POSSIBLE LOSS OF MISSION
1R
A. POSITION DATA, CAN’T STATION-KEEP

B. REDUNDANT VALVE – SEE “UPSTREAM VALVE” ABOVE, ALSO “LATCH VALVE,” ABOVE


7.4
7.4 FUEL TANK PRESSURE TRANSDUCER
A. TRANSDUCER FAILS

B. ANY
A. LOSS OF FUEL TANK PRESSURE DATA

B. LOSS OF THIS TLM

C. NONE
5
A. ENG TLM

B. NONE, BUT THIS TLM IS NOT REQUIRED


7.5
7.5 OTHER PROPULSION SYSTEM HEATERS
A. FAIL TO OPERATE

B. ANY
A. LOSS OF SOME HEATER CAPABILITY

B. NONE

C. NONE
5R
A. ENG TLM SWIT. PWR CURR MONITOR

B. HEATERS, THERMOSTATS, SWITCHED POWER SERVICES REDUNDANT


EO-1 ELECTRICAL INTERFACE FAILURE MODES AND EFFECTS ANALYSIS







MISSION

SYSTEM
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COMPONENT
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8.0 REACTION WHEEL ASSEMBLIES
SEE BELOW
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FAILURE ID

IN 8.0
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL - SYSTEM

C.  END EFFECT - MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


8.1
8.1 WHEEL AND MOTOR ASSEMBLIES (ANY ONE OR MORE OF 3)
A. FAILS TO OPERATE

B. ANY
A. LOSS OF RWE OPERATION

B. NO ATTITUDE CONTROL

C. MISSION LOSS
1
A. SPACECRAFT ATTITUDE UNCONTROLLED

B. NONE


8.2
8.2 WHEEL CONTROL AND DRIVE ELECTRONICS (RWE)
(ANY ONE OR MORE OF 3)
A. FAILS TO OPERATE

B. ANY
A. LOSS OF RWE CONTROL

B. NO ATTITUDE CONTROL

C. MISSION LOSS
1
A. SPACECRAFT ATTITUDE UNCONTROLLED

B. NONE
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MISSION

SYSTEM

SUBSYSTEM/INSTRUMENT

COMPONENT

MISSION PHASE

EO-1



9.0 THREE-AXIS MAGNETOMETER (ASSEMBLY OF 3)
SEE BELOW



ON-ORBIT
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FAILURE ID

IN 9.0
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL - SYSTEM

C.  END EFFECT - MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


9.1
9.1 MAGNETOMETER ASSEMBLIES (ANY ONE OR MORE OF 3)
A. FAILS TO OPERATE

B. ANY
A. LOSS OF TAM DATA

B. CAN’T CONTROL MTBs, LOSS OF ABILITY TO UNLOAD WHEELS

C. MISSION LOSS
1
A. SPACECRAFT ATTITUDE UNCONTROLLED

B. NONE


9.2
9.2 MAGNETOMETER ELECTRONICS
(ANY ONE OR MORE OF 3)
A. FAILS TO OPERATE

B. ANY
A. LOSS OF TAM DATA

B. CAN’T CONTROL MTBs, LOSS OF ABILITY TO UNLOAD WHEELS

C. MISSION LOSS
1
A. SPACECRAFT ATTITUDE UNCONTROLLED

B. NONE
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SYSTEM
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COMPONENT

MISSION PHASE
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10.0 MAGNETIC TORQUER BARS (ASSEMBLY OF 3)
SEE BELOW



ON-ORBIT




SHEET

DATE

PREPARED BY

APPROVED BY
     26    OF   45

02/15/2000

R E Prince




FAILURE ID

IN 10.0
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL - SYSTEM

C.  END EFFECT - MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


10.0
10.0 MAGNETIC TORQUER BAR (MTB) (ANY ONE OR MORE OF 3)
A. FAILS TO OPERATE

B. ANY
A. LOSS OF MTB FUNCTIONS

B. LOSS OF ABILITY TO UNLOAD WHEELS

C. MISSION LOSS
1
A. SPACECRAFT ATTITUDE UNCONTROLLED

B. NONE
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SYSTEM
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11.0 COARSE SUN SENSORS
SEE BELOW
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FAILURE ID

IN 11.0
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL - SYSTEM

C.  END EFFECT - MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


11.1
11.1 CSS#1 (ON S/A SUNNY SIDE)
A. FAILS TO OPERATE

B. ANY
A. LOSS OF CSS SUN-FACING DATA

B. NO EFFECT UNLESS IN SAFEHOLD

C. NONE EXCEPT EXTENDED SAFEHOLD OPERATIONS BECOME IMPOSIBLE SINCE WE COULDN’T FIND THE SUN
1
A. ENG TLM, SAFEHOLD DOESN’T OPERATE

B. CONTINGENCY PROCEDURES ARE AVAILABLE FOR RECOVERY AFTER INITIAL SEPARATION; BUT NO CONTINGENCY PROCEDURES FOR FINDING SUN IN SAFEHOLD
C. SAFEHOLD IS CONSIDERED TO BE A MISSION REQUIREMENT!!


11.2
11.2 CSS#2 (ON S/A SUNNY SIDE)
A. FAILS TO OPERATE

B. ANY
A. LOSS OF CSS SUN-FACING DATA

B. NO EFFECT UNLESS IN SAFEHOLD

C. NONE EXCEPT EXTENDED SAFEHOLD OPERATIONS BECOME IMPOSIBLE SINCE WE COULDN’T FIND THE SUN
1
A. ENG TLM, SAFEHOLD DOESN’T OPERATE

B. CONTINGENCY PROCEDURES ARE AVAILABLE FOR RECOVERY AFTER INITIAL SEPARATION; BUT NO CONTINGENCY PROCEDURES FOR FINDING SUN IN SAFEHOLD
C. SAFEHOLD IS CONSIDERED TO BE A MISSION REQUIREMENT!


11.3
11.3 CSS#3 (ON S/C ZENITH DECK)
A. FAILS TO OPERATE

B. ANY
A. LOSS OF CSS SUN-FACING DATA

B. NO EFFECT UNLESS IN SAFEHOLD

C. NONE EXCEPT EXTENDED SAFEHOLD OPERATIONS BECOME IMPOSIBLE SINCE WE COULDN’T FIND THE SUN
1
A. ENG TLM, SAFEHOLD DOESN’T OPERATE

B. CONTINGENCY PROCEDURES ARE AVAILABLE FOR RECOVERY AFTER INITIAL SEPARATION; BUT NO CONTINGENCY PROCEDURES FOR FINDING SUN IN SAFEHOLD
C. SAFEHOLD IS CONSIDERED TO BE A MISSION REQUIREMENT!!


11.4
11.4 CSS#4 (ON S/A DARK SIDE)
A. FAILS TO OPERATE

B. ANY
A. LOSS OF S/A DARK SIDE CSS DATA

B. NO EFFECT, OP’S WORK AROUND EASY

C. NONE
5
A. ENG TLM

B. OP’S WORK AROUND
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12.0 INERTIAL REFERENCE UNIT
SEE BELOW



ON-ORBIT
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FAILURE ID

IN 12.0
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL - SYSTEM

C.  END EFFECT - MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


12.1 
12.1 GYRO UNITS
(ANY ONE OR MORE OF 3)
A. FAILS TO OPERATE

B. ANY
A. LOSS OF IRU DATA

B. NO ATTITUDE CONTROL

C. MISSION LOSS
1
A. SPACECRAFT ATTITUDE UNCONTROLLED

B. NONE


12.2
12.2 IRU ELECTRONICS
(ANY ONE OR MORE OF 3)
A. FAILS TO OPERATE

B. ANY
A. LOSS OF IRU DATA

B. NO ATTITUDE CONTROL

C. MISSION LOSS
1
A. SPACECRAFT ATTITUDE UNCONTROLLED

B. NONE


12.3
12.3 IRU CONFIGURATION RELAYS
A. FAILS TO OPERATE (IF COMMANDED)

B. ANY
A. CAN’T RESET IRU CONFIGURATION IF NECESSARY

B. LOSS OF IRU DATA

C.MISSION LOSS
1R
A. ENG TLM

B. THIS IS A BACKUP FOR THE IRU CONFIG RELAYS.  THE IRU CONFIG RELAYS SHOULD NEVER CHANGE THEIR STATES.  A CHANGE IN THESE RELAYS IS ALREADY A FAILURE!
C. LAUNCH WILL BE DONE WITH POWER OFF TO THIS FUNCTION (ACS LVPC SWITCHED SERVICE#9) (SEE 6.4.1, ITEM #10 EARLIER)


12.4
12.4 IRU HEATERS
A. FAILS TO OPERATE

B. ANY
A. LOSS OF IRU HEATER

B. POSSIBLE MINOR DEGRADATION OF IRU PERFORMANCE

C. NONE
5
A. ENG TLM

B. NADIR DECK HEATERS PROVIDE SURVIVAL PROTECTION
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13.0 AUTONOMOUS STAR TRACKER
SEE BELOW



ON-ORBIT
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FAILURE ID

IN 13.0
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL - SYSTEM

C.  END EFFECT - MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


13.1
13.1 AST CAMERA HEAD
A. FAILS TO OPERATE

B. ANY
A. LOSS OF STAR TRACKER DATA

B. LOSS OF IRU DRIFT RATE UPDATES

C. NONE
4
A. ENG TLM

B. UPDATE IRU DATA WITH TAM & GROUND OP’S INTERVENTIONS


13.2
13.2 AST ELECTRONICS
A. FAILS TO OPERATE

B. ANY
A. LOSS OF STAR TRACKER DATA

B. LOSS OF IRU DRIFT RATE UPDATES

C. NONE
4
A. ENG TLM

B. UPDATE IRU DATA WITH TAM & GROUND OP’S INTERVENTIONS


13.3
13.3 STAR TRACKER TRANSIENT SUPPRESSOR ASSEMBLY
A. FAILS TO OPERATE

B. ANY
A. LOSS OF POWER TO STAR TRACKER

B. LOSS OF IRU DRIFT RATE UPDATES

C. NONE
4
A. ENG TLM

B. UPDATE IRU DATA WITH TAM & GROUND OP’S INTERVENTIONS

C. THIS UNIT IN-LINE WITH POWER TO AST
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14.0 WARP


SEE BELOW
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FAILURE ID

IN 14.0
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL - SYSTEM

C.  END EFFECT - MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


14.1
14.1 WARP POWER FILTER BOX
A. FAILS TO OPERATE

B. ANY
A. LOSS OF POWER TO WARP

B. NO WARP OPERATION

C. MISSION LOSS
1
A. ENG TLM, NO WARP DATA DOWNLINK

B. NONE

C. IN-LINE WITH WARP LVPC


14.2
14.2 WARP LOW VOLTAGE POWER CONVERTER (LVPC)






14.2.1
14.2.1 OVERALL FUNCTIONING, POWER TO NON-REDUNDANT ITEMS
A. FAILS TO OPERATE

B. ANY
A. LOSS OF POWER TO WARP FUNCTIONS

B. NO WARP OPERATION

C. MISSION LOSS
1
A. ENG TLM, NO WARP DATA DOWNLINK

B. NONE


14.2.2
14.2.2 POWER TO WARP MEMORY CARDS
A. FAILS TO OPERATE

B. ANY
A. LOSS OF POWER TO THE ENTIRE WARP MEMORY

B. NO WARP OPERATION

C. MISSION LOSS 
1
A. ENG TLM, NO WARP DATA DOWNLINK

B. NONE 

C. THERE IS ONLY ONE POWER STAGE FOR BOTH WARP MEMORY CARDS


14.2.3
14.2.3 POWER TO WARP RF EXCITER CARD
A. FAILS TO OPERATE

B. ANY
A. LOSS OF USE OF X-BAND DOWNLINK

B. LOSS OF X-BAND DOWNLINK

C. LOSS OF HIGH RATE SCIENCE DATA
3
A. ENG TLM AND LOSS OF X-BAND DATA

B. USE S-BAND BACKUP MODE

C. LOSE MOST DATA
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14.0 WARP


14.3 WARP RSN
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FAILURE ID

IN 14.3
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL - SYSTEM

C.  END EFFECT – MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


14.3.1 
14.3.1 OPERATING FUNCTIONS
A. FAILS TO OPERATE

B. ANY
A. LOSS OF WARP OPERATION

B. NO WARP OPERATION

C. MISSION LOSS
1
A. ENG TLM, NO WARP DATA DOWNLINK

B. NONE


14.3.2 1773 REMOTE TERMINAL (RT)





1
RT PROTOCOL DEVICE
PROTOCOL DEVICE FAILS
A. LOSS OF WARP OPERATION

B. NO WARP OPERATION

C. MISSION LOSS
1
A. 1773 ENG TLM FROM C&DH, NO WARP DATA DOWNLINK

B. NONE

C. LOTS OF FLIGHT HERITAGE  FOR PROTOCOL DEVICES


2
RT TRANSCEIVER DEVICE
TRANSCEIVER DEVICE FAILS
A. LOSS OF WARP OPERATION

B. NO WARP OPERATION

C. MISSION LOSS
1R
A. 1773 ENG TLM FROM C&DH, NO WARP DATA DOWNLINK

B. TRANCEIVER DEVICE IS REDUNDANT; BC COMMANDS SWITCH-OVER


14.3.3 
14.3.3 HOUSEKEEPING TLM FUNCTIONS
A. FAILS TO OPERATE

B. ANY
A. LOSS OF SOME WARP ENG TLM

B. DIFFICULTY IN TROUBLE-SHOOTING A WARP PROBLEM

C. MINOR EFFECT IF ANY
5
A. ENG TLM

B. NONE
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14.0 WARP


14.4 WARP M5 PROCESSOR
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FAILURE ID

IN 14.4
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL - SYSTEM

C.  END EFFECT - MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


14.4.1
14.4.1 OPERATING FUNCTIONS
A. FAILS TO OPERATE

B. ANY
A. LOSS OF WARP OPERATION

B. NO WARP OPERATION

C. MISSION LOSS
1
A. ENG TLM, NO WARP DATA DOWNLINK

B. NONE


14.4.2 1773 REMOTE TERMINAL (RT)





1
RT PROTOCOL DEVICE
PROTOCOL DEVICE FAILS
A. LOSS OF WARP OPERATION

B. NO WARP OPERATION

C. MISSION LOSS
1
A. 1773 ENG TLM FROM C&DH, NO WARP DATA DOWNLINK

B. NONE

C. LOTS OF FLIGHT HERITAGE  FOR PROTOCOL DEVICES


2
RT TRANSCEIVER DEVICE
TRANSCEIVER DEVICE FAILS
A. LOSS OF WARP OPERATION

B. NO WARP OPERATION

C. MISSION LOSS
1R
A. 1773 ENG TLM FROM C&DH, NO WARP DATA DOWNLINK

B. TRANCEIVER DEVICE IS REDUNDANT; BC COMMANDS SWITCH-OVER


14.4.2
14.4.2 S-BAND DATA INTERFACE TO C&DH M5 PROCESSOR
A. FAILS TO OPERATE

B. ANY
A. LOSS OF S-BAND DATA DOWNLINK

B. NO SPACECRAFT BACKUP  DATA LINK

C. NONE UNLESS X-BAND PRIMARY LINK IS DEAD
5 IF NO X-BAND FAILURE
A. LOSS OF S-BAND DATA DOWNLINK BUT NO LOSS OF NORMAL S-BAND OP’S

B. THIS IS BACKUP TO X-BAND DOWN LINK


















EO-1 ELECTRICAL INTERFACE FAILURE MODES AND EFFECTS ANALYSIS







MISSION

SYSTEM

SUBSYSTEM/INSTRUMENT

COMPONENT

MISSION PHASE

EO-1



14.0 WARP
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FAILURE ID

IN 14.5
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL - SYSTEM

C.  END EFFECT - MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


14.5.1
14.5.1 DATA INPUT LINE RECEIVERS




1
HSI SWIR INPUT LINE RECEIVER
A. FAILS TO OPERATE

B. ANY
A. LOSS OF HSI SWIR DATA INPUT

B. LOSS OF HSI SWIR DATA

C. LOSS OF HSI SWIR DATA
3
A. NO HSI SWIR DATA DOWNLINK

B. NONE


2
HSI VNIR INPUT LINE RECEIVER
A. FAILS TO OPERATE

B. ANY
A. LOSS OF HSI VNIR DATA INPUT

B. LOSS OF HSI VNIR DATA

C. LOSS OF HSI VNIR DATA
3
A. NO HSI VNIR DATA DOWNLINK

B. NONE


3
ALI  INPUT LINE RECEIVER
A. FAILS TO OPERATE

B. ANY
A. LOSS OF ALI DATA INPUT

B. LOSS OF ALI DATA

C. LOSS OF MISSION
1
A. NO ALI DATA DOWNLINK

B. NONE


4
AC INPUT LINE RECEIVER
A. FAILS TO OPERATE

B. ANY
A. LOSS OF AC DATA INPUT

B. LOSS OF AC DATA

C. LOSS OF AC DATA
5
A. NO AC DATA DOWNLINK

B. NONE


14.5.2
14.5.2 DATA FORMATTING ACTEL DEVICES




1
HSI (BOTH SWIR AND VNIR) FORMATTING DEVICE FAILURE
A. FAILS TO OPERATE

B. ANY
A. LOSS OF ALL HSI DATA INPUT

B. LOSS OF ALL HSI DATA

C. LOSS OF ALL HSI DATA
2
A. NO HSI SWIR OR VNIR DATA DOWNLINK

B. NONE


2
ALI AND AC FORMATTING DEVICE FAILURE
A. FAILS TO OPERATE

B. ANY
A. LOSS OF ALL ALI AND AC DATA INPUT

B. LOSS OF ALL ALI AND AC DATA

C. LOSS OF MISSION
1
A. NO ALI OR AC DATA DOWNLINK

B. NONE


























































































14.5.3
14.5.3 DATA RECORD FIFOs




1
HSI SWIR FIFO DEVICE FAILURE
A. FAILS TO OPERATE

B. ANY
A. LOSS OF HSI SWIR DATA

B. LOSS OF HSI SWIR DATA

C. LOSS OF HSI SWIR DATA
3
A. NO OR INSUFFICIENT HSI SWIR DATA DOWNLINK

B. NONE


2
HSI VNIR FIFO DEVICE FAILURE
A. FAILS TO OPERATE

B. ANY
A. LOSS OF HSI VNIR DATA

B. LOSS OF HSI VNIR DATA

C. LOSS OF HSI VNIR DATA
3
A. NO OR INSUFFICIENT HSI VNIR DATA DOWNLINK

B. NONE


3
ALI FIFO DEVICE FAILURE

MULTIPLE BITS
A. FAILS TO OPERATE

B. ANY
A. LOSS OF ALI DATA

B. LOSS OF ALI DATA

C. LOSS OF MISSION
1
A. NO OR INSUFFICIENT ALI  DATA DOWNLINK

B. NONE


4
ALI FIFO DEVICE FAILURE

SINGLE BIT
A. LOSES A BIT

B. ANY
A. LOSS OF SOME ALI DATA

B. LOSS OF SOME ALI DATA

C. MISSION DEGRADATION
3
A. LOSS OF A LITTLE  ALI  DATA DOWNLINK

B. NONE


5
AC FIFO DEVICE FAILURE
A. FAILS TO OPERATE

B. ANY
A. LOSS OF AC DATA

B. LOSS OF AC DATA

C. LOSS OF AC DATA
5
A. NO OR INSUFFICIENT AC DATA DOWNLINK

B. NONE - AC NOT NECESSARY FOR MISSION


14.5.4
14.5.4 RECORDING FORMATTER ACTEL




1
MULTIPLE BIT FAILURE
A. FAILS TO OPERATE

B. ANY
A. LOSS OF TOO MUCH ALI DATA

B. LOSS OF TOO MUCH ALI DATA

C. LOSS OF MISSION
1
A. NO OR INSUFFICIENT ALI  DATA DOWNLINK

B. NONE


2
SINGLE BIT FAILURE
A. LOSES A BIT

B. ANY
A. LOSS OF SOME DATA

B. LOSS OF SOME DATA

C. MISSION DEGRADATION
3
A. LOSS OF SOME DATA DOWNLINK

B. NONE
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COMPONENT

MISSION PHASE
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FAILURE ID

IN 14.6
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL - SYSTEM

C.  END EFFECT – MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


14.6
14.6 WARP MEMORY INTERFACE CARD






1
DATA RECORD TO MEMORY CARDS
A. FAILS TO OPERATE

B. ANY
A. LOSS OF WARP RECORDING FUNCTIONS

B. NO WARP OPERATION

C. MISSION LOSS
1
A. NO WARP DATA DOWNLINK

B. NONE

C. BOTH MEMORY CARDS ARE ACCESSED, ADDRESSED, AND DRIVEN FROM THE SAME DEVICES


2
DATA INTERLEAVER/

DEINTERLEAVER OR ENCODER
A. FAILS TO OPERATE

B. ANY
A. VARIOUS RESULTS FROM TRIVIAL TO LOSS OF ALL DATA

B. FROM DEGRADED TO LOSS OF WARP OPERATION

C. MINOR TO MISSION LOSS
1
A. ENG TLM, WARP DATA DOWNLINK BER UP TO LOSS OF DATA

B. POSSIBLE SOFTWARE FIXES FOR TRIVIAL FAILURES; NONE FOR SERIOUS FAILURES

C. COMPLEX SET OF FAILURES IS POSSIBLE


3
DATA PLAYBACK FROM EITHER OR BOTH MEMORY CARDS TO RF EXCITER
A. FAILS TO OPERATE

B. ANY
A. LOSS OF USE OF X-BAND DOWNLINK

B. LOSS OF X-BAND DOWNLINK

C. LOSS OF HIGH RATE SCIENCE DATA
3
A. ENG TLM AND LOSS OF X-BAND DATA

B. USE S-BAND BACKUP MODE

C. LOSE MOST DATA


4
DATA PLAYBACK FROM EITHER OR BOTH MEMORY CARDS TO M5 PROCESSOR
A. FAILS TO OPERATE

B. ANY
A. LOSS OF S-BAND DATA DOWNLINK

B. NO SPACECRAFT BACKUP  DATA LINK

C. NONE UNLESS X-BAND PRIMARY LINK IS DEAD
5 IF NO X-BAND FAILURE
A. LOSS OF S-BAND DATA DOWNLINK BUT NO LOSS OF NORMAL S-BAND OP’S

B. THIS IS BACKUP TO X-BAND DOWN LINK
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FAILURE ID

IN 14.0
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL - SYSTEM

C.  END EFFECT - MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


14.7
14.7 WARP MEMORY CARD #1






1
CONTROL FUNCTION
A. FAILS TO OPERATE

B. ANY
A. LOSS OF THIS MEMORY CARD

B. LOSS OF HALF OF WARP MEMORY

C. MISSION DEGRADATION
1R
A. ENG TLM, PARTIAL WARP DATA DOWNLINK

B. RECONFIGURE FOR USE OF HALF OF WARP CAPACITY


2
“LOTS” OF MEMORY
A. FAILS TO OPERATE

B. ANY
A. LOSS OF THIS MEMORY CARD

B. LOSS OF HALF OF WARP MEMORY

C. MISSION DEGRADATION
1R
A. ENG TLM, PARTIAL WARP DATA DOWNLINK

B. RECONFIGURE FOR USE OF HALF OF WARP CAPACITY


3
“SMALL PORTION” OF MEMORY
A. FAILS TO OPERATE

B. ANY
A. LOSS OF SOME MEMORY ON THIS CARD

B. LOSS OF PART OF WARP MEMORY

C. MISSION DEGRADATION
4
A. ENG TLM, PARTIAL WARP DATA DOWNLINK

B. WARP BYPASSES BAD MEMORY LOCATIONS


14.8
14.8 WARP MEMORY CARD #2






1
CONTROL FUNCTION
A. FAILS TO OPERATE

B. ANY
A. LOSS OF THIS MEMORY CARD

B. LOSS OF HALF OF WARP MEMORY

C. MISSION DEGRADATION
1R
A. ENG TLM, PARTIAL WARP DATA DOWNLINK

B. RECONFIGURE FOR USE OF HALF OF WARP CAPACITY


2
“LOTS” OF MEMORY
A. FAILS TO OPERATE

B. ANY
A. LOSS OF THIS MEMORY CARD

B. LOSS OF HALF OF WARP MEMORY

C. MISSION DEGRADATION
1R
A. ENG TLM, PARTIAL WARP DATA DOWNLINK

B. RECONFIGURE FOR USE OF HALF OF WARP CAPACITY


3
SMALL PORTION” OF MEMORY
A. FAILS TO OPERATE

B. ANY
A. LOSS OF SOME MEMORY ON THIS CARD

B. LOSS OF PART OF WARP MEMORY

C. MISSION DEGRADATION
4
A. ENG TLM, PARTIAL WARP DATA DOWNLINK

B. WARP BYPASSES BAD MEMORY LOCATIONS
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FAILURE ID

IN 14.9
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL - SYSTEM

C.  END EFFECT - MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


14.9
14.9 WARP RF EXCITER CARD






1
X-BAND VCO
A. FAILS TO OPERATE

B. ANY
A. LOSS OF USE OF X-BAND DOWNLINK

B. LOSS OF X-BAND DOWNLINK

C. LOSS OF HIGH RATE SCIENCE DATA
3
A. ENG TLM AND LOSS OF X-BAND DATA

B. USE S-BAND BACKUP MODE

C. LOSE MOST DATA


2
I/Q MODULATOR (ONE OR BOTH CHANNELS)
A. FAILS TO OPERATE

B. ANY
A. LOSS OF USE OF X-BAND DOWNLINK

B. LOSS OF X-BAND DOWNLINK

C. LOSS OF HIGH RATE SCIENCE DATA
3
A. ENG TLM AND LOSS OF X-BAND DATA

B. USE S-BAND BACKUP MODE

C. LOSE MOST DATA
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SYSTEM
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COMPONENT
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FAILURE ID

IN 15.0
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL - SYSTEM

C.  END EFFECT - MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


15.1
15.1 S-BAND TRANSPONDER






1
RECEIVER SECTION
A. FAILS TO OPERATE

B. ANY
A. LOSS OF S-BAND RECEIVE CAPABILITY

B. LOSS OF SPACECRAFT UPLINK (COMMAND)

C. LOSS OF MISSION
1
A. SPACECRAFT DOES NOT RESPOND

B. NONE


2
TRANSMITTER SECTION
A. FAILS TO OPERATE

B. ANY
A. LOSS OF S-BAND TRANSMIT CAPABILITY

B. LOSS OF SPACECRAFT TLM DOWNLINK

C. LOSS OF MISSION
1
A. SPACECRAFT DOES NOT ANSWER

B. NONE


15.2
15.2 OMNI ANTENNAE (2)
FAILURE NOT CREDIBLE





15.3
15.3 

3-dB HYBRID
FAILURE NOT CREDIBLE





15.4
15.4 

20-dB DIRECTIONAL COUPLER
FAILURE NOT CREDIBLE
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FAILURE ID

IN 16.0
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL – SYSTEM

C.  END EFFECT – MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


16.0 XPAA RSN





16.1.1 XPAA RSN OPERATING FUNCTIONS
A. FAILS TO OPERATE

B. ANY
A. LOSS OF XPAA OPERATION

B. LOSS OF X-BAND DOWNLINK

C. LOSS OF HIGH RATE SCIENCE DATA
3
A. ENG TLM AND LOSS OF X-BAND DATA

B. USE S-BAND BACKUP MODE

C. LOSE MOST DATA

16.1.2 XPAA RSN POWER CONVERTERS
A. FAILS TO OPERATE

B. ANY
A. LOSS OF XPAA OPERATION

B. LOSS OF X-BAND DOWNLINK

C. LOSS OF HIGH RATE SCIENCE DATA
3
A. ENG TLM AND LOSS OF X-BAND DATA

B. USE S-BAND BACKUP MODE

C. LOSE MOST DATA

16.1.3 1773 REMOTE TERMINAL (RT)





1
RT PROTOCOL DEVICE
PROTOCOL DEVICE FAILS
A. LOSS OF XPAA BEAM-POINTING

B. BEAM POINTS FIXED NORMAL

C. GROUND OP’S IMPACT
4
A. 1773 ENG TLM FROM C&DH, 

LOSS OF BEAM POINTING

B. NONE

C. LOTS OF FLIGHT HERITAGE  FOR PROTOCOL DEVICES


2
RT TRANSCEIVER DEVICE
TRANSCEIVER DEVICE FAILS
A. LOSS OF XPAA BEAM-POINTING

B. BEAM POINTS FIXED NORMAL

C. GROUND OP’S IMPACT
4R
A. 1773 ENG TLM FROM C&DH, 

LOSS OF BEAM POINTING

B. TRANCEIVER DEVICE IS REDUNDANT; BC COMMANDS SWITCH-OVER



THERE ARE 64 ACTIVE ELEMENTS ORGANIZED AS 2 GROUPS OF 32 ELEMENTS EACH.

EACH ACTIVE ELEMENT CONSISTS OF A PHASE SHIFTER, AN RF AMP, AND AN ANTENNA ELEMENT.  A STRIP-LINE NETWORK POWER DIVIDER DRIVES THE 64 PHASE SHIFTERS.

THERE ARE 2 DC/DC CONVERTERS.  EACH DC/DC CONVERTER PROVIDES POWER TO A GROUP OF 32 ACTIVE ELEMENTS.

FOR PURPOSES OF BEAM FORMATION AND TRANSMISSION, THE 64 ELEMENTS ARE INDEPENDENT.

FOR PURPOSES OF PROVIDING DC POWER TO THE RF AMPS, THE 2 GROUPS ARE SEPARATELY POWERED FROM INDEPENDENT DC/DC CONVERTERS.






16.2 DC/DC CONVERTERS
A. FAILS TO OPERATE

B. ANY
A. LOSS OF USE OF HALF OF XPAA ELEMENTS

B. REDUCED X-BAND DOWNLINK MARGIN

C. NONE
3R
A. ENG TLM AND LOSS OF X-BAND DATA S/N

B. OTHER HALF OF XPAA IS SUFFICIENT

























































16.3 XPAA ACTIVE ELEMENTS





1
LOSS OF ONE ELEMENT
A. FAILS TO OPERATE

B. ANY
A. LOSS OF 1/64th OF XPAA OPERATION

B. NONE MEASURABLE(?)

C. NONE
5
A. ENG TLM?, PROBABLY NONE

B. NONE NEEDED, ELEMENTS ARE 64-REDUNDANT


2
LOSS OF MULTIPLE ELEMENTS, UP TO 32, ANY COMBINATION
A. FAILS TO OPERATE

B. ANY
A. LOSS OF A PORTION OF XPAA OPERATION

B. REDUCTION IN X-BAND DOWNLINK MARGIN

C. NONE
3R
A. ENG TLM?, X-BAND DATA S/N

B. NONE NEEDED, ELEMENTS ARE 64-REDUNDANT




16.4 STRIP-LINE NETWORK RF POWER DIVIDER
A. SCREEN-PRINT RESISTOR FAILS

B. ANY
A. LOSS OF A PORTION OF XPAA OPERATION

B. REDUCTION IN X-BAND DOWNLINK MARGIN

C. NONE
3R
A. X-BAND DATA S/N

B. NONE NEEDED, ELEMENTS ARE 64-REDUNDANT
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FAILURE ID

IN 17.0
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL - SYSTEM

C.  END EFFECT – MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


17.1 FPA (CONSISTS OF 4 SCAs)





1
AN ENTIRE SCA
A. FAILS TO OPERATE

B. ANY
A. LOSS OF 1/4 OF ALI

B. LOSS OF 1/4 OF ALI DATA

C. MISSION DEGRADATION
1R
A. ENG TLM AND LOSS OF SOME ALI DATA

B. NONE


2
PART OF ONE SCA
A. FAILS TO OPERATE

B. ANY
A. LOSS OF SMALL AMOUNT OF ALI DATA FROM ONE SCA

B. LOSS OF SMALL AMOUNT OF ALI DATA

C. MISSION DEGRADATION
4
A. ENG TLM AND LOSS OF SOME ALI DATA

B. NONE


17.2 FPE





1
FAILURE THAT AFFECTS ALL 4 SCAs

(DATA CLOCKS, POWER SUPPLY)
A. FAILS TO OPERATE

B. ANY
A. LOSS OF ALI

B. LOSS OF ALL ALI DATA

C. LOSS OF MISSION
1
A. ENG TLM AND LOSS OF ALL ALI DATA

B. NONE


2
FAILURE THAT AFFECTS ONE SCA
A. FAILS TO OPERATE

B. ANY
A. LOSS OF 1/4 OF ALI

B. LOSS OF 1/4 OF ALI DATA

C. MISSION DEGRADATION
4
A. ENG TLM AND LOSS OF SOME ALI DATA

B. NONE


3
FAILURE THAT AFFECTS SMALL PORTIONS OF ALL FOUR SCAs
A. FAILS TO OPERATE

B. ANY
A. LOSS OF SMALL AMOUNT OF ALI DATA FROM EACH SCA

B. LOSS OF SMALL AMOUNT OF ALI DATA

C. MISSION DEGRADATION
4
A. ENG TLM AND LOSS OF SOME ALI DATA

B. NONE


17.3 MECHANISMS





17.3.1 APERTURE COVER 





1
APERTURE COVER LAUNCH LATCH
A. FAILS TO RELEASE

B. ANY
A. ALI SCIENCE APERTURE STAYS SHUT

B. LOSS OF ALI

C. LOSS OF MISSION
1R
A. ENG TLM AND NO ALI DATA

B. REDUNDANT LAUNCH LATCH MECHANISM


2
APERTURE COVER MOTOR
A. WITH COVER SHUT, MOTOR FAILS TO OPEN THE COVER

B. ANY
A. ALI SCIENCE APERTURE STAYS SHUT

B. LOSS OF ALI

C. LOSS OF MISSION
1R
A. ENG TLM AND NO ALI DATA

B. THERE IS A BACKUP COVER OPENING MECHANISM


















3
APERTURE COVER MOTOR
A. WITH COVER OPEN, MOTOR FAILS TO CLOSE THE COVER

B. ANY
A. ALI SCIENCE APERTURE STAYS OPEN

B. DEGRADATION OF ALI DATA DUE TO LOSS OF SOME CALIBRATION FUNCTIONS

C. MISSION DEGRADATION
4
A. ENG TLM AND LOSS OF SOME ALI CAL DATA

B. SOME OTHER CAL FUNCTIONS AVAILABLE


4
APERTURE COVER FAIL-SAFE
A. USED ONLY IF MOTOR FAILS TO OPEN A CLOSED APERTURE COVER

B. ANY
A. ALI SCIENCE APERTURE STAYS SHUT

B. LOSS OF ALI

C. LOSS OF MISSION
5R
A. ENG TLM AND NO ALI DATA

B. THIS IS THE BACKUP COVER OPENING MECHANISM

C. FAILURE OF COVER MOTOR IS ALREADY A FAILURE MODE


17.3.2 CALIBRATION APERTURE
A. FAILS TO OPERATE

B. ANY
A. DEGRADATION OF ALI SOLAR CAL

B. DEGRADATION OF ALI DATA DUE TO LOSS OF SOME CALIBRATION FUNCTIONS

C. MISSION DEGRADATION
4
A. ENG TLM AND LOSS OF SOME ALI CAL DATA

B. SOME OTHER CAL FUNCTIONS AVAILABLE

17.3.3 DIFFUSER MECHANISM





1
DIFFUSER LAUNCH LATCH
A. FAILS TO RELEASE

B. ANY
A. LOSS OF ALI SOLAR CAL

B. DEGRADATION OF ALI DATA DUE TO LOSS OF SOME CALIBRATION FUNCTIONS

C. MISSION DEGRADATION
3
A. ENG TLM AND LOSS OF SOME ALI CAL DATA

B. SOME OTHER CAL FUNCTIONS AVAILABLE


2
DIFFUSER MOTOR
A. MOTOR FAILS TO INSERT THE DIFFUSER INTO THE OPTICAL PATH

B. ANY
A. LOSS OF ALI SOLAR CAL

B. DEGRADATION OF ALI DATA DUE TO LOSS OF SOME CALIBRATION FUNCTIONS

C. MISSION DEGRADATION
3
A. ENG TLM AND LOSS OF SOME ALI CAL DATA

B. SOME OTHER CAL FUNCTIONS AVAILABLE


3
DIFFUSER MOTOR
A. MOTOR FAILS TO REMOVE THE DIFFUSER FROM THE OPTICAL PATH

B. ANY
A. ALI OPTICAL PATH BLOCKED

B. LOSS OF ALI

C. LOSS OF MISSION
1R
A. ENG TLM AND NO ALI DATA

B. THERE IS A BACKUP DIFFUSER REMOVAL MECHANISM


4
DIFFUSER FAIL-SAFE
A. USED ONLY IF MOTOR FAILS TO REMOVE THE DIFFUSER FROM THE OPTICAL PATH

B. ANY
A. ALI OPTICAL PATH BLOCKED

B. LOSS OF ALI

C. LOSS OF MISSION
5R
A. ENG TLM AND NO ALI DATA

B. THIS IS THE BACKUP DIFFUSER REMOVAL MECHANISM

C. FAILURE OF DIFFUSER MOTOR IS ALREADY A FAILURE MODE


























17.4 ALICE





1
FAILURE TO ALL ALI

(FPE POWER, ALI RSN except 1773RT)
A. FAILS TO OPERATE

B. ANY
A. LOSS OF ALI

B. LOSS OF ALL ALI DATA

C. LOSS OF MISSION
1
A. ENG TLM AND LOSS OF ALL ALI DATA

B. NONE


2
1773 REMOTE TERMINAL (RT) PROTOCOL DEVICE
PROTOCOL DEVICE FAILS TO PROPERLY PROCESS COMMANDS
A. CAN’T COMMAND ALI

B. LOSS OF ALI OPERATION

C. LOSS OF MISSION
1
A. 1773 ENG TLM FROM C&DH, LOSS OF CONTROL OF ALI

B. NONE

C. LOTS OF FLIGHT HERITAGE  FOR PROTOCOL DEVICES


3
1773 REMOTE TERMINAL (RT) PROTOCOL DEVICE
PROTOCOL DEVICE FAILS TO PROPERLY PROCESS H/K TLM
A. LOSS OF ALL ALI H/K TLM

B. LOSS OF SOME OF ALI DATA VALUE

C. MISSION DEGRADATION
3
A. 1773 ENG TLM FROM C&DH, LOSS OF ALI H/K TLM

B. NONE

C. LOTS OF FLIGHT HERITAGE  FOR PROTOCOL DEVICES


4
1773 REMOTE TERMINAL (RT) TRANSCEIVER DEVICE
TRANSCEIVER DEVICE FAILS TO RECEIVE COMMANDS
A. CAN’T COMMAND ALI

B. LOSS OF ALI OPERATION

C. LOSS OF MISSION
1R
A. 1773 ENG TLM FROM C&DH, LOSS OF CONTROL OF ALI

B. TRANCEIVER DEVICE IS REDUNDANT; BC COMMANDS SWITCH-OVER


5
1773 REMOTE TERMINAL (RT) TRANSCEIVER DEVICE
TRANSCEIVER DEVICE FAILS TO TRANSMIT H/K TLM
A. LOSS OF ALL ALI H/K TLM

B. LOSS OF SOME OF ALI DATA VALUE

C. MISSION DEGRADATION
3R
A. 1773 ENG TLM FROM C&DH, LOSS OF ALI H/K TLM

B. TRANCEIVER DEVICE IS REDUNDANT; BC COMMANDS SWITCH-OVER


6
A PART OF ALICE WITH FUNCTIONAL REDUNDANCY (SEE BELOW)
A. FAILS TO OPERATE

B. ANY
A. LOSS OF SOME ALI FUNCTIONS

B. LOSS OF ALL ALI DATA

C. MISSION DEGRADATION
1R
A. ENG TLM AND LOSS OF SOME ALI DATA

B. SOME REDUNDANCY AVAILABLE



“A PART OF ALICE WITH FUNCTIONAL REDUNDANCY” INCLUDES APERTURE DOOR DEPLOY, APERTURE DOOR OPEN, AND DIFFUSER RETRACT.






7
FAILURE THAT CAUSES PARTIAL LOSS (SEE BELOW)
A. FAILS TO OPERATE

B. ANY
A. DEGRADATION  OF ALI DATA

B. LOSS OF SOME OF ALI DATA VALUE

C. MISSION DEGRADATION
3
A. ENG TLM AND LOSS OF SOME ALI DATA

B. NONE



“FAILURE THAT CAUSES PARTIAL LOSS” INCLUDES APERTURE DOOR CLOSE, CAL OPERATIONS, DIFFUSER HOP, DIFFUSER DEPLOY,  RADIATOR & FOCAL PLANE HEAT CONTROL






















8
FAILURE THAT AFFECTS TELESCOPE HEATER
A. FAILS TO OPERATE

B. ANY
A. LOSS OF SOME ALI HEATERS

B. DEGRADATION OF SOME ALI DATA

C. NONE
5
A. ENG TLM

B. NONE NEEDED


17.5 CALIBRATION LAMPS
A. FAILS TO OPERATE

B. ANY
A. LOSS OF A PORTION OF ALI CAL DATA

B. LOSS OF SOME OF ALI DATA ACCURACY

C. MISSION DEGRADATION
3R
A. ENG TLM AND LOSS OF ALI CAL DATA

B. SOME REDUNDANCY AVAILABLE

17.6 RADIATOR HEATERS AND SENSOR
A. FAILS TO OPERATE

B. ANY
A. LOSS OF ALI CRYO TEMP CONTROL

B. LOSS OF SOME OF ALI DATA ACCURACY

C. MISSION DEGRADATION
4
A. ENG TLM

B. USE BAR HEATER AND BAR SENSOR AS BACKUP

17.7 FOCAL PLANE HEATERS AND SENSOR
A. FAILS TO OPERATE

B. ANY
A. LOSS OF ALI FOCAL PLANE TEMP CONTROL

B. LOSS OF SOME OF ALI CAL ACCURACY

C. MISSION DEGRADATION
3
A. ENG TLM

B. USE RADIATOR AND BAR HEATER AND BAR SENSOR AS BACKUP

17.8 OUTGAS HEATERS
A. FAILS TO OPERATE

B. ANY
A. LIMITS ABILITY DECONTAMINATE SCAs

B. DEGRADATION OF SOME ALI DATA

C. NONE
4
A. ENG TLM

B. NONE

17.9 TELESCOPE HEATERS
A. FAILS TO OPERATE

B. ANY
A. LOSS OF SOME ALI HEATERS

B. DEGRADATION OF SOME ALI DATA

C. NONE
5
A. ENG TLM

B. NONE

C. USUALLY NOT ACTIVATED

















EO-1 ELECTRICAL INTERFACE FAILURE MODES AND EFFECTS ANALYSIS







MISSION

SYSTEM

SUBSYSTEM/INSTRUMENT

COMPONENT

MISSION PHASE

EO-1



18.0 HYPERION (INSTRUMENT)
SEE BELOW



ON-ORBIT




SHEET

DATE

PREPARED BY

APPROVED BY
     40    OF   45

03/07/2000

R E Prince




FAILURE ID

IN 18.0
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL - SYSTEM

C.  END EFFECT – MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


18.1 CRYOCOOLER

(USED ONLY FOR SWIR)





1
CRYOCOOLER EXCEPT FOR LVDT
A. FAILS TO OPERATE

B. ANY
A. LOSS OF HYPERION SWIR COOLER

B. LOSS OF HYPERION SWIR DATA

C. MISSION DEGRADATION
3
A. ENG TLM AND LOSS OF HYPERION SWIR DATA

B. NONE


2
CRYOCOOLER LVDT
A. FAILS TO OPERATE

B. ANY
A. VIBRATION IN HYPERION SWIR COOLER

B. DEGRADATION (SEE NOTE BELOW) OF HYPERION SWIR DATA

C. MISSION DEGRADATION
4
A. ENG TLM AND DEGRADATION (SEE NOTE BELOW) OF HYPERION SWIR DATA

B. NONE



IT IS POSSIBLE TO GET USABLE SWIR DATA WITHOUT THE LVDT.  THERE WOULD BE MORE VIBRATION IN THE COOLER

18.2 CRYOCOOLER ELECTRONICS (USED ONLY FOR SWIR)





1
POWER TO CEA (FROM SPACECRAFT)
A. FAILS TO OPERATE

B. ANY
A. LOSS OF HYPERION SWIR COOLER

B. LOSS OF HYPERION SWIR DATA

C. MISSION DEGRADATION
3
A. ENG TLM AND LOSS OF HYPERION SWIR DATA

B. NONE


2
CRYOCOOLER FUNCTION ELECTRONICS
A. FAILS TO OPERATE

B. ANY
A. LOSS OF HYPERION SWIR COOLER

B. LOSS OF HYPERION SWIR DATA

C. MISSION DEGRADATION
3
A. ENG TLM AND LOSS OF HYPERION SWIR DATA

B. NONE


18.3 LVDT ELECTRONICS (USED ONLY FOR SWIR)
A. FAILS TO OPERATE

B. ANY
A. VIBRATION IN HYPERION SWIR COOLER

B. DEGRADATION (SEE NOTE BELOW) OF HYPERION SWIR DATA

C. MISSION DEGRADATION
4
A. ENG TLM AND DEGRADATION (SEE NOTE BELOW) OF HYPERION SWIR DATA

B. NONE


IT IS POSSIBLE TO GET USABLE SWIR DATA WITHOUT THE LVDT.  THERE WOULD BE MORE VIBRATION IN THE COOLER

























































18.4 HYPERION ELECTRONICS ASSEMBLY (HEA)





18.4.1 HEA PROCESSOR CARD





1
INSTRUMENT OPERATIONS
A. FAILS TO OPERATE

B. ANY
A. LOSS OF ALL HYPERION DATA

B. LOSS OF ALL HYPERION DATA

C. MISSION DEGRADATION
2
A. ENG TLM AND LOSS OF HYPERION DATA

B. NONE


2
HOUSEKEEPING TLM OPERATIONS
A. FAILS TO OPERATE

B. ANY
A. LOSS OF SOME/ALL HYPERION TLM

B. DEGRADATION OF HYPERION DATA

C. MISSION DEGRADATION
4
A. ENG TLM

B. NONE


18.4.2 REMOTE TERMINAL (RT)





1
1773 REMOTE TERMINAL (RT) PROTOCOL DEVICE
PROTOCOL DEVICE FAILS TO PROPERLY PROCESS COMMANDS
A. CAN’T COMMAND HYPERION

B. LOSS OF HYPERION OPERATION

C. MISSION DEGRADATION
2
A. 1773 ENG TLM FROM C&DH, LOSS OF CONTROL OF HYPERION

B. NONE

C. LOTS OF FLIGHT HERITAGE  FOR PROTOCOL DEVICES


2
1773 REMOTE TERMINAL (RT) PROTOCOL DEVICE
PROTOCOL DEVICE FAILS TO PROPERLY PROCESS H/K TLM
A. LOSS OF ALL HYPERION H/K TLM

B. LOSS OF SOME OF HYPERION DATA VALUE

C. MISSION DEGRADATION
3
A. 1773 ENG TLM FROM C&DH, LOSS OF HYPERION H/K TLM

B. NONE

C. LOTS OF FLIGHT HERITAGE  FOR PROTOCOL DEVICES


3
1773 REMOTE TERMINAL (RT) TRANSCEIVER DEVICE
TRANSCEIVER DEVICE FAILS TO RECEIVE COMMANDS
A. CAN’T COMMAND HYPERION

B. LOSS OF HYPERION OPERATION

C. MISSION DEGRADATION
2R
A. 1773 ENG TLM FROM C&DH, LOSS OF CONTROL OF HYPERION

B. TRANCEIVER DEVICE IS REDUNDANT; BC COMMANDS SWITCH-OVER


4
1773 REMOTE TERMINAL (RT) TRANSCEIVER DEVICE
TRANSCEIVER DEVICE FAILS TO TRANSMIT H/K TLM
A. LOSS OF ALL HYPERION H/K TLM

B. LOSS OF SOME OF HYPERION DATA VALUE

C. MISSION DEGRADATION
3R
A. 1773 ENG TLM FROM C&DH, LOSS OF HYPERION H/K TLM

B. TRANCEIVER DEVICE IS REDUNDANT; BC COMMANDS SWITCH-OVER


































18.4.3 HEA POWER CARD





1
OVERALL FAILURE
A. FAILS TO OPERATE

B. ANY
A. LOSS OF ALL HYPERION DATA

B. LOSS OF ALL HYPERION DATA

C. MISSION DEGRADATION
2
A. ENG TLM AND LOSS OF HYPERION DATA

B. NONE


2
POWER TO SWIR
A. FAILS TO OPERATE

B. ANY
A. LOSS OF HYPERION SWIR DATA

B. LOSS OF HYPERION SWIR DATA

C. MISSION DEGRADATION
3
A. ENG TLM AND LOSS OF HYPERION SWIR DATA

B. NONE


3
POWER TO VNIR
A. FAILS TO OPERATE

B. ANY
A. LOSS OF HYPERION VNIR DATA

B. LOSS OF HYPERION VNIR DATA

C. MISSION DEGRADATION
3
A. ENG TLM AND LOSS OF HYPERION VNIR DATA

B. NONE


4
POWER TO HEATERS
A. FAILS TO OPERATE

B. ANY
A. LOSS OF HYPERION HEATERS

B. DEGRADATION OF HYPERION DATA

C. MISSION DEGRADATION
4
A. ENG TLM AND DEGRADATION OF HYPERION DATA

B. OTHER HEATERS HELP


5
POWER TO MOTOR DRIVE
A. COVER IS CLOSED AND FAILURE TO OPEN COVER

B. ANY
A. LOSS OF HYPERION

B. LOSS OF HYPERION DATA

C. MISSION DEGRADATION
2
A. ENG TLM AND LOSS OF HYPERION IMAGE DATA

B. NONE


6
POWER TO MOTOR DRIVE
A. COVER IS OPEN AND FAILURE TO CLOSE COVER

B. ANY
A. LOSS OF HYPERION CAL FUNCTIONS

B. DEGRADATION OF HYPERION DATA VALUE

C. MISSION DEGRADATION
4
A. ENG TLM AND LOSS OF HYPERION CALIBRATION DATA

B. NONE


7
POWER TO CAL LAMPS
A. FAILS TO OPERATE

B. ANY
A. LOSS OF HYPERION CAL LAMPS

B. DEGRADATION OF HYPERION DATA

C. MISSION DEGRADATION
3
A. ENG TLM AND DEGRADATION OF HYPERION DATA

B. NONE










































































18.4.4 HEA DATA FORMATTER CARD





1
FUNCTIONS THAT AFFECT ENTIRE INSTRUMENT
A. FAILS TO OPERATE

B. ANY
A. LOSS OF ALL HYPERION DATA

B. LOSS OF ALL HYPERION DATA

C. MISSION DEGRADATION
2
A. ENG TLM AND LOSS OF HYPERION DATA

B. NONE


2
FUNCTIONS THAT AFFECT ONLY SWIR
A. FAILS TO OPERATE

B. ANY
A. LOSS OF HYPERION SWIR DATA

B. LOSS OF HYPERION SWIR DATA

C. MISSION DEGRADATION
3
A. ENG TLM AND LOSS OF HYPERION SWIR DATA

B. NONE


3
FUNCTIONS THAT AFFECT ONLY VNIR
A. FAILS TO OPERATE

B. ANY
A. LOSS OF HYPERION VNIR DATA

B. LOSS OF HYPERION VNIR DATA

C. MISSION DEGRADATION
3
A. ENG TLM AND LOSS OF HYPERION VNIR DATA

B. NONE


18.4.5 HEA MOTOR/HEATER/

LAMP DRIVE CARD





1
MOTOR DRIVE
A. COVER IS CLOSED AND FAILURE TO OPEN COVER

B. ANY
A. LOSS OF HYPERION

B. LOSS OF HYPERION DATA

C. MISSION DEGRADATION
2
A. ENG TLM AND LOSS OF HYPERION DATA

B. NONE


2
MOTOR DRIVE
A. COVER IS OPEN AND FAILURE TO CLOSE COVER

B. ANY
A. LOSS OF HYPERION CAL FUNCTIONS

B. DEGRADATION OF HYPERION DATA VALUE

C. MISSION DEGRADATION
4
A. ENG TLM AND LOSS OF HYPERION DATA

B. NONE


3
HEATER DRIVE
A. FAILS TO OPERATE

B. ANY
A. LOSS OF HYPERION HEATERS

B. DEGRADATION OF HYPERION DATA

C. MISSION DEGRADATION
4
A. ENG TLM AND DEGRADATION OF HYPERION DATA

B. OTHER HEATERS HELP


4
CAL LAMPS DRIVE
A. FAILS TO OPERATE

B. ANY
A. LOSS OF HYPERION CAL LAMPS

B. DEGRADATION OF HYPERION DATA

C. MISSION DEGRADATION
3
A. ENG TLM AND DEGRADATION OF HYPERION DATA

B. NONE


































18.5 SWIR FPA
A. FAILS TO OPERATE

B. ANY
A. LOSS OF HYPERION SWIR DATA

B. LOSS OF HYPERION SWIR DATA

C. MISSION DEGRADATION
3
A. ENG TLM AND LOSS OF HYPERION SWIR DATA

B. NONE

18.6 SWIR FPE
A. FAILS TO OPERATE

B. ANY
A. LOSS OF HYPERION SWIR DATA

B. LOSS OF HYPERION SWIR DATA

C. MISSION DEGRADATION
3
A. ENG TLM AND LOSS OF HYPERION SWIR DATA

B. NONE

18.7 SWIR ASP
A. FAILS TO OPERATE

B. ANY
A. LOSS OF HYPERION SWIR DATA

B. LOSS OF HYPERION SWIR DATA

C. MISSION DEGRADATION
3
A. ENG TLM AND LOSS OF HYPERION SWIR DATA

B. NONE

18.8 VNIR FPA
A. FAILS TO OPERATE

B. ANY
A. LOSS OF HYPERION VNIR DATA

B. LOSS OF HYPERION VNIR DATA

C. MISSION DEGRADATION
3
A. ENG TLM AND LOSS OF HYPERION VNIR DATA

B. NONE

18.9 VNIR FPE
A. FAILS TO OPERATE

B. ANY
A. LOSS OF HYPERION VNIR DATA

B. LOSS OF HYPERION VNIR DATA

C. MISSION DEGRADATION
3
A. ENG TLM AND LOSS OF HYPERION VNIR DATA

B. NONE

18.10 VNIR ASP
A. FAILS TO OPERATE

B. ANY
A. LOSS OF HYPERION VNIR DATA

B. LOSS OF HYPERION VNIR DATA

C. MISSION DEGRADATION
3
A. ENG TLM AND LOSS OF HYPERION VNIR DATA

B. NONE

18.11 COVER MECHANISM AND MOTOR





1
FAILURE TO OPEN
A. COVER IS CLOSED AND FAILURE TO OPEN COVER

B. ANY
A. LOSS OF HYPERION

B. LOSS OF HYPERION DATA

C. MISSION DEGRADATION
2
A. ENG TLM AND LOSS OF HYPERION DATA

B. NONE


2
FAILURE TO CLOSE
A. COVER IS OPEN AND FAILURE TO CLOSE COVER

B. ANY
A. LOSS OF HYPERION CAL FUNCTIONS

B. DEGRADATION OF HYPERION DATA VALUE

C. MISSION DEGRADATION
4
A. ENG TLM AND LOSS OF HYPERION DATA

B. NONE


18.12 CAL LAMPS
A. A LAMP FAILS TO OPERATE

B. ANY
A. LOSS OF ONE HYPERION CAL LAMP

B. DEGRADATION OF HYPERION DATA

C. MISSION DEGRADATION
4
A. ENG TLM AND LOSS OF HYPERION CALIBRATION DATA

B. LAMPS ARE FULLY REDUNDANT

















18.13 HEATERS
A. FAILS TO OPERATE

B. ANY
A. LOSS OF HYPERION HEATERS

B. DEGRADATION OF HYPERION DATA

C. MISSION DEGRADATION
4
A. ENG TLM AND DEGRADATION OF HYPERION DATA

B. OTHER HEATERS HELP

















EO-1 ELECTRICAL INTERFACE FAILURE MODES AND EFFECTS ANALYSIS







MISSION

SYSTEM

SUBSYSTEM/INSTRUMENT

COMPONENT

MISSION PHASE

EO-1



19.0 AC (INSTRUMENT)
SEE BELOW



ON-ORBIT




SHEET

DATE

PREPARED BY

APPROVED BY
     41    OF   45

02/16/2000

R E Prince




FAILURE ID

IN 19.0
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL - SYSTEM

C.  END EFFECT - MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


19.1
19.1 OPTICS ASSEMBLY
A. ONE OR MORE CHANNEL FAILS TO OPERATE

B. ANY
A. LOSS OF SOME OR ALL OF AC INSTRUMENT

B. LOSS OF SOME OR ALL OF AC DATA

C. NONE EXCEPT AC DATA
5
A. ENG TLM OR AC DATA

B. NONE

C. AC NOT CRITICAL TO MISSION


19.2
19.2 AC ELECTRICAL ASSEMBLIES
A. ONE OR MORE ASSEMBLY FAILS TO OPERATE

B. ANY
A. LOSS OF SOME OR ALL OF AC INSTRUMENT

B. LOSS OF SOME OR ALL OF AC DATA

C. NONE EXCEPT AC DATA
5
A. ENG TLM OR AC DATA

B. NONE

C. AC NOT CRITICAL TO MISSION


















EO-1 ELECTRICAL INTERFACE FAILURE MODES AND EFFECTS ANALYSIS







MISSION

SYSTEM

SUBSYSTEM/INSTRUMENT

COMPONENT

MISSION PHASE

EO-1



20.0 VARIOUS SPACECRAFT HEATERS
SEE BELOW



ON-ORBIT




SHEET

DATE

PREPARED BY

APPROVED BY
     42    OF   45

02/16/2000

R E Prince




FAILURE ID

IN 20.0
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL - SYSTEM

C.  END EFFECT - MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


20.1
20.1 HEATERS
A. ONE OR MORE CHANNEL FAILS TO OPERATE

B. ANY
A. LOSS OF SOME SPACECRAFT HEAT

B. NONE SIGNIFICANT

C. NONE
5
A. ENG TLM

B. OTHER HEATERS TAKE UP THE LOAD


20.2
20.2 THERMOSTATS






1
THERMOSTAT FAILS OPEN
A. ONE OR MORE THERMOSTAT FAILS TO OPERATE PROPERLY

B. ANY
A. LOSS OF SOME SPACECRAFT HEAT

B. NONE SIGNIFICANT

C. NONE
5
A. ENG TLM

B. OTHER HEATERS TAKE UP THE LOAD


2
THERMOSTAT FAILS SHORT
A. ONE OR MORE THERMOSTAT FAILS TO OPERATE PROPERLY

B. ANY
A. LOSS OF CONTROL OF SOME SPACECRAFT HEAT

B. NONE SIGNIFICANT

C. NONE
5
A. ENG TLM

B. HEATERS HAVE SWITCHED POWER AND HEATERS HAVE REDUNDANT THERMOSTATS


















EO-1 ELECTRICAL INTERFACE FAILURE MODES AND EFFECTS ANALYSIS







MISSION

SYSTEM

SUBSYSTEM/INSTRUMENT

COMPONENT

MISSION PHASE

EO-1



21.0 GPS (EXPERIMENT)
SEE BELOW



ON-ORBIT




SHEET

DATE

PREPARED BY

APPROVED BY
     43    OF   45

02/16/2000

R E Prince




FAILURE ID

IN 21.0
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL – SYSTEM

C.  END EFFECT – MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


21.1
21.1 ANY PORTION OF GPS
A. ANY FAILURE

B. ANY
A. LOSS OF GPS EXPERIMENT

B. LOSS OF GPS AS EXPERIMENT AND FOR AUTO-STATION-KEEPING EXPERIMENT

C.NONE
5
A. ENG TLM, STATION-KEEPING NOT CORRECT

B. BACKUP GROUND OP’S AND COMMANDING FOR STATION-KEEPING


















EO-1 ELECTRICAL INTERFACE FAILURE MODES AND EFFECTS ANALYSIS







MISSION

SYSTEM

SUBSYSTEM/INSTRUMENT

COMPONENT

MISSION PHASE

EO-1



22.0 PPT (EXPERIMENT)
SEE BELOW



ON-ORBIT




SHEET

DATE

PREPARED BY

APPROVED BY
     44    OF   45

02/16/2000

R E Prince




FAILURE ID

IN 22.0
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL - SYSTEM

C.  END EFFECT - MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


22.1
22.1 ANY PORTION OF PPT
A. ANY FAILURE

B. ANY
A. LOSS OF PPT

B. LOSS OF PPT EXPERIMENT

C. LOSS OF PPT EXPERIMENT
5
A. ENG TLM AND DATA

B. NONE

C. PPT IS LOW PRIORITY


















EO-1 ELECTRICAL INTERFACE FAILURE MODES AND EFFECTS ANALYSIS







MISSION

SYSTEM

SUBSYSTEM/INSTRUMENT

COMPONENT

MISSION PHASE

EO-1



23.0 LFSA (EXPERIMENT)
SEE BELOW



ON-ORBIT




SHEET

DATE

PREPARED BY

APPROVED BY
     45    OF   45

02/16/2000

R E Prince




FAILURE ID

IN 23.0
IDENTIFICATION OF ITEM OR FUNCTION
A.  FAILURE MODE

B.  FAILURE CAUSE
FAILURE EFFECTS

A.  LOCAL OR SUBSYSTEM

B.  NEXT HIGHER LEVEL - SYSTEM

C.  END EFFECT - MISSION
SEVERITY

CATEGORY
REMARKS

A.  FAILURE DETECTION METHODS

B.  COMPENSATING FEATURES/ACTION

C.  OTHER


23.1
23.1 ANY PORTION OF LFSA
A. ANY FAILURE

B. ANY
A. LOSS OF LFSA DATA

B. LOSS OF LFSA EXPERIMENT

C. NONE
5
A. ENG TLM, LFSA NOT CORRECT

B. NONE
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