SEB CRITICAL TTEMS LIST

SUBSYSTEM: THRUIST VECTOR CONTROL

ITEM NAME: {ias Generzlar Valve Module

FAET NO.: 5e(12631 ™ CODE: ALY
5812133 [(allemate) ]

[ BEEE ]
ITEM {ODE: 20-01-14 REVISIOHN: Besic
CRITICALITY CATEGORY: 1R REACTION TIME: Seconds
WO, REQUIREL. 2 DATE: March 31, 1999 s
CRITICAL FHASES: Boost, Separation SUPERCEDES: March 31, 1997 oo
FMEA PAQE WN(.: A-S6E ANALYST; B. SnookSS, Parvalianem
SHEET 10F 4 APPROVED: F. Kalia

FAILURE MODE AND CAUSES: Shutoff (Secondary} control valve (NC) fails to open or remain open (for phase A
only) fails to remain upen (for phase B and during separation command pericd only} (Systems A and B} caused by:

o Electrical shon circuil {power o ground, power 1o feturn)
FAILURE EFFECT SUMMARY: Loss of TVC and redundant power buses (A and B) will lead 1o vehicle breakup
e loss of mission, vehicle and crew. One success path remains after (he first fuilure. Operation is not affected until
both paths are lost.
REDTTNDANCTY SCREENS AND MEASUREMENTS:

1) Pass - All units are subject 1o ATF during tumaround and refurbishment.

2) Pass - AP urbine speed measorement B46R 14060, B46R1407C, B46R1408C, B46R 1409C. Bus power voltape
BT&VI1A00C, BT6VI6OD1C.

3) Pass - No ringle credible canse.
FEATIONALE FOR RETENTION.
A. DESTIGN

¢ The Gas Gencralor Yalve Module is deripned and gqualified in accordance with end item speeification 1DSPC-
0030, (Electrical Short Circuit) (BI-1883)

o The shutoff valve is spring loaded closed, (Electrival Shod Circuil)
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o

o

The shutoff valve is & 28 VDC divect acting poppet rype solenoid. (Electrical Short Circuin)

Qualificarion wesring verified desiyn requirements as repored 1n Sundstrand Qualification Test Report AER-1538-
&. Rev. B and AER 1539-10, Rev. Basic. (Flcctrical Shor Circuil) .

TESTING

Acceptance 1esting is performed per Marotta ATP 281951-9002 on each naw unit. This includes visual
cxamination, dielectric smengih test, inselation resistance test, resistance chack, pull-in voltage, drop-our voltage,
response test and valve cycle test. (Elcctrical Short Circuit}

Abbreviated acveprance testing of units that only require rowork of the solder joints i performed per Marotta
AATP251951-9002, This includes visual and dimensional cxamination, internal leakape and cleanlinazs level
check. {All Failure Caunres)

Acceptance testing of the assembled AFU is performed per Sundstrand ATP TS24009. This includes resistance
checks, fuel shutoff valve verification am verification of proper valve operation at all rated turbine spoods.
{Electrical Short Circuit)

During refurbishment and prior to reuse, the GGVM is tested per Sundstrand ATP T52409. (Electrical Short
Circuith

BITE test is performed per 10RECQNC L, para. 2.3.4. (Elecirical Short Cireuit)
TVC system functional test is performed during hotfire por 10REC-0021, para. 2.3.16, (Electrical Short Circuit)

BITE test verifying APU speed contral valve operation is performed per OMRED File ¥, Vol. | Requirement
Numbers B42 AP0 050 and 060 prior wo rollout. {Electrical Short Circuit)

APU BITE test is conducted per OMRSD File ¥, Vul. 1 Requirement Numbers B42APC.050 and 060, (Electrical .
Short Circuif) '

BITE test verifylng speed control valve operation is performed during launch countdown {approximately T-11
hours) per OMRSD File ¥, Yol. 1 Requirement Numbers B42ZAPQ.050 and .0D60. This is the last check of valve

operation prior 1o APU startup. (Electrical Short Cireail)

The above relercnced OMRSD testing is performed every flight.

C. TNSPECTION

EX

n

YVENDOR RELATED INSFECTIONS

Vendor inspection and test records are verified is performed per SIP 1128 by USBI QAR. (Electrical Shott
Circuir) (BI.13%3) :

Verification of test data from Marols is performed per SIP 1128 USBI QAR. (Electrical Short Cireoit)
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o Witnessing of acceprance testing is performed per STP 1128 USBI QAR. (Eicctrical Short Circuit}

o Verifications that ure required on new units are performed on refurbished units per SIP 1128 by USBI QAR.

. (Electrical Short Circuit)

o Critical Processes/lnspections:
- Solder per Marouta P§281951-9002 and NHE 5300.4 (3A-1) (BI-1883)
KS¢C RELATED JNSPECTIAONS

¢  Proper function of TYC system is demonstrated during hetfire operations per 1OREQ-0021, para. 2.3.16 to
inglude hotlire. (Electrical Short Circmt)

o Verification of proper velve operation during BITE per OMRSD File V, Vol. | Requirement Number
B42AP0.05). (Electncsl Shornt Circuit}

o Verification of AFU BITE test per OMRSD File V, Vol. 1 Requirement Numbers BAZAPO.US0 and D&,
{(Electical Short Cirguit)

o Verfication of proper performance of BITE 1est during 1sunch countdawn per OMESD File V. Vaol. 1
Bagquirement Numbers BA2ZAT) 050 and .060. (Electrical Short Circuit)

3. FAILURE HISTORY
Criticality iR:
»~ Mo SRE failure history for this failure mode.
. L OPERATIONAL USE
a Mot applicable vo this failure mode.
F. Waivers
o BI-1B33,dt 11-19-90, Level I approval SB3-01-3891, Leval 11 appraval PRCBL-592

o Requirement: Per J0CEI-0001 para. 3.3.5.4 soldening of electrical conneelors: on the SREB & GSE/STE
that dircclly nterface wilh a space shutlle clement shall be per NHB 530004 (3A-1).

o  Deparmuce from Requirement: Soldering of GGVM alectrical connectors do not meet parapraph 34704
of NHB 3300.4 (3A-1). Soldering joints have (i) Improper tinning, (ii} Separarion of wire sirands and
(iii) Excessive solder.

o Rationale for Approval of the Waiver: The origingl qualificaticns of APUs were completed with
GDOVMs soldered by the same techaicians. A Delta Qualification was performed on addidonal GGY s
alsn soldered by the same technicians, GGVYME musl pass ten functional and electrical tests al
Suncdsirand and USBI priig to aisle transfer. The GGVM most alyo pass twor Bile wests, he Ninal test at
T -9 Hrs, prior to launch. There s no case of a solder related filure on GG VM,
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