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FAILURE MODES EFFECTS ANALYSIS [FMEA) - CIL HARDWARE
: NUMBER: M5-6MB-2209-5 -X

SUBSYSTEM NAME: ELECTRICAL POWER GENERATION - CRYO, GENERIC

REVISION: © 04/16/96
PART DATA
PART NAME PART NUMBER
YENDOR NAME VENDOOR NUMEER
LRU cH202 CONTROL BOXES VOF0-TB4470
SRU - CONTROLLER, HYBRID DRIVER MG477-0261-0002

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
LONTROLLER, HYERID DRIVER, (HDC), TYFE I - LHZ TANKS 1 THRU 9 HEATERS "A™ AND
BT TAUTO" CONTROL

REFERENCE DESIGNATORS: 40V75A141AR4
AQVTBAT42ARS
A0V76A143AR4
40V7EAT44AR4
ADVYBAZ17ARS
A0VIBAZ1BA1ARS
40V7SA218AARS
ADVTEAZ1BA3ARY
A0V7IBA218A3ARA

QUANTITY OF LIKE ITEMS:
GNE PER H2/02 CONTROL BOX

FLINCTION:
ENABLES THE LH2 "AUTC™ MODE OUTPUT HYBRID DRIVER CONTROLLER DURING

INDEFENDENT "AUTO™ MODE TANK HEATER CPERATIONS FOR LHZ TANKS 1 THRU 8.
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FAILURE MODOES EFFECTS ANALYSIS FMEA — CIL FAILURE MODE
NUMBER: MN5-6MB.2209-G- 02

REVISIONS: 9 D411 6/56
SUBSYSTEM NAME: ELECTRICAL POWER GENERATION - CRYO, GENERIC
LRU: H2/32 CONTROL BOXES GRITICALITY OF THIS
ITEM NAME: CONTROLLER, HYBRID DRIVER FAILURE MODE: 1R3

FAILURE MOODE:
INADVERTENT QUTPLT, FAILS "ON", FAILS TO TURN *OFF'

MISSION PHASE: 0O ON-ORBIT

VEHICLE/PAYLOAYKIT EFFECTIVITY: 102 COLUMEIA
103 DCISCOVERY

104 ATLANTIS
1056 ENDEAVOUR

CALSE: :
PIECE PART FAILURE, CONTAMINATION, VIBRATION, MECHANICAL SHOCK,

PROCESSING ANOMALY, THERMAL STRESS

CRITICALITY 1/1 DURING INTACT ABORT QNLY? NO

REDUNDANCY SCREEN A) PASS

B FAIL
C) PASS

PASS/FAIL RATIONALE:

Al

B)

FAILS SBCREEN "E" BECAUSE HDC FAILED "ON" CANNOT BE DETECTED IN FLIGHT WHEN
OPERATING WITH OMNLY ONE TANK SET ACTIVATED. THIS HDC IS NORMALLY “ON" FOR

SINGLE TANK OPERATION.

c)

- FAILURE EFFECTS -

{A) SUBSYSTEM: -
PROVIDES CONTINUGUS "ON" SIGNAL T& ONE OF TWO *AND" INPUTS OF A SERIES HOC

DRIVER WHICK CONTROLS DC POWER TO THE AFFECTED HEATERS THROUGH A RPC.
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FAILURE MODES EFFECTS ANALYS!S (FMEA) « CIL FAILURE MODE
NUMEBER: M5-8MB-2209.G- 02

(B) INTERFACING SUBSYSTEM(S):
SAME AS (A)

{C) MISSI0ON: ’
NO EFFECT - FIRST FAILURE

{D) CREW, VEHICLE, AND ELEMENT{S):
NOQ EFFECT - FIRST FAILURE

(E) FUNCTIONAL CRITICALITY EFFECTS: -
POSSIBLE LOSS OF CREWAVEHICLE DUE TO THE FOLLOWING SCENARIO:

(FOR LHZ TANKS 1, 2, & 4) 1) HDC (AR4) FAILS "ON", 2) CONTROL PRESSURE
CONDITIONER (CFC} FAILS *ON" (CREW ACTION REQUIRED TQ SWITCH TO MANUAL
CONTROL}, 3y RPC FAILS "ON" « HEATER OF AFFECTED TANK FAILED "ON* 4) RELIEF

PORT PLUGGED, ...

(FOR LH2 TANKS 3 & 5) STEPS 1 THRU 4 ABOVE, AND 5) SECOND RELIEF PORT
PLUGGED, . .,

(FOR LH2 TANKE & THRU §) STEPS 1 THRU 5 ABOVE, AND 8) PALLET MOCA MOTORIZED
SWITCH WHICH SUPPLIES DC POWER TO THE PALLET FAILS GLOSED. ..

RESULTING IN OVERPRESSIURE AND POSSIBLE TANK RUPTURE.

DISPOIITION RATIONALE-

(A} DESIGN;
REFER TO APFENDIX B, ITEM NO. 1 - HYBRID DRIVER

{B) TEST:

GROUND TURNARQUND TEST

ANY TURNAROUND CHECKOUT TESTING IS ACCOMPLISHED IN ACCORDANCE WITH
OMRSD. THE OMRSD DATA PROVIDED BELOW IS NO LONGER BEING REPT UR-TO-DATE.
IF THERE 'S ANY DISCREPANCY BETWEEN THE GROUND TESTING DATA PROVIDED
BELOW AND THE OMRSD, THE OMRSD 1S THE MURE ACCURATE SOURGE OF THE DATA.,
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FAILURE MODES EFFECTS ANALYEIS {FMEA) — CIL FAILURE MODE
NUMBER: MS-EMB-ZEDEI-G 02

(TANKS 1-5) HDC IS FUNCTIONALLY VERIFIED [N FLIGHT WHEN THE LH2 TANK HEATERS
ARE OPERATED IN PAIRS IN "TAUTO" MODE. PERFORM GROUND TURNAROUND TEST IF
VALID VERIFICATION 15 UNGCBTAINABLE IN FLIGHT OR AFTER LR REPLACEMENT.

{TANKS 6-8} LH2 TANK HEATER AUTO CIRCUIT INTEGRATION TEST PERFORMED FRICR
TO FIRST EDO FLISHT, AFTER LRU REPLACEMENT, OR PRIOR TO NEXT EDC FLIGHT IF
TIME BETWEEN CHECKQUT EXCEEDS 38 MONTHS.

(C) INSPECTION:
REFER TO ARPENDIX B, ITEM NO. 1 - HYBRID DRIVER

(0) FAILURE HISTORY:
CURRENT DATA ON TEST FAILURES, FLIGHT FAILURES, UNEXPLAINED ANOMALIES, AND

OTHER FAILURES EXPERIENCED DURING GROUND PROCESSING ACTIVITY CAN BE
FOUND IN THE PRACA DATA BASE. THE FAILURE HISTORY DATA PROVIDED IN
APPENDIX B 13 NO LONGER BEING KEPT UP-TG-DATE.-

{E) OPERATIONAL USE:

PER FLIGHT RULE 5-581F A CRYO HEATER THAT CONTINUES TO BE POWERED AFTER
PLACING ITS CORRESPONDING BWITCH IN THE *OFF* POSITION WILL BE DEACTIVATED
BY FERFORMING ONE OF THE FOLLOWING {CIL):

1. PULL CIRCUIT BREAKER POWERING THE CPC CIRCUIT

2. AN H2 HEATER WILL BE DEACTIVATED BY DROFPING THE MAIN BUS THAT POWERS
THE HEATER, THE MAIN AL'S WILL BE BROUGHT.UP FOR ENTRY IF THE TANK QUANTITY
ALLOWS CONTINUDUS HEATER OPERATION WITHOUT VIQLATING HEATER
TEMPERATURE LIMITS. THIS 1S AN UNDESIRABLE PROCEDURE AND MAYIWILL RAVE

AFFECTS ON ADDITIONAL ORBITER SYSTEMS

- APPROVALS - j
PAE MANAGER : P. STENGER-NGUYEN M
PRODUCT ASSURANCE ENGR  © J. NGUYEN. e o
DESIGN ENGINEERING :T.D. NGUYEN B
EDITORIALLY APPROVED : 5C
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