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FAILURE MODE AND CAUSES: Pulse (Primary) control valve (N fails 1w close or remain closed {Systems 4
andfor B) caused by;

o Elecirical shart circuit (power 1 groumd, power 1o renem)

FAILURE EFFECT SUMMARY: Failure of valves will result in logs of TVC control due to loss of redundant power
buses (A agd B which will lead 10 loss of mission, vehicle and crow. One success path remains after the first failure.
Opcration is m allecied unt] both paths are 1ozt

REDUNDANCY SCREENS AND MEASUREMENTS:

13 Pauss - Al units are subjest o ATP doring turnaround and refurbishment.

2) Pass - APU warbine speed measurements B4611406C, BA6R 1407C, B46R1408C, B46R1400C; Bus voliage
meagurements B1EV I600C, BToVI601C.

3} Pass - Mo single credible couge,
RATIONALL FOR RETENTION:

A DESIGN

¢ The Gas Generator Valve Module is designed and qualified in accordance with end item specilication 105PC-
050, (Glecircal Short Circuily (BI-1887)

o The pulse control valve is a 28 VDC direct scing poppet type solenoid. (Electrical Short Circuit)
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Electrical cornector, wiring and solenoid for PCV and SOV are physically scparated. (Electnical Short Circuir)
The APU controller has BITE capability to verify operation of the valves. (Electrical Short Circuit)

Qualification testing verified design requirements as reported in Sundsirand Qualification Test Rzport AER-1539-
6, Rev. B and AER 1539-10. Rev. Basic. (Elcctrical Shor Circuit)

TESTING

Acceptance tesling of the GGVM is performed per Marotta ATE 281951-9002 on each new unit. This includes
dieleciric swength test, insulation Tesistance test, Tesistance check, pull-in volage, drop-out voltages response and
valve cycle 1est. (Elecirical Short Circuit)

Abbreviated acceptance testing of units thal only require rework of the solder joints is perfurmed per Marotta
AATP221951-9002. This includes visual and dimensional examinanion, imzmal leakage and cleanliness level

check. {All Failure Causes)

Acceptance testing of the assembled APU is performed per Sundsirand ATP TS 2409. This includes resistance
checks, fuel pulse velve verification, verification of proper valve operatiun at all rated turbine spaeds. (Elecirical
Shor Circuit}

During refurbishiment and peior to revse, the GGVM is tested per Sundemrand ATF TS 2409, (Elcetneal Shon
Ciretl

HPU BITE test verifving speed control valve operation iz performed per 10RE(}0021, para 2 3.4, (Blectrical
Short Circwit}

BITE test venifying APU speed control valve operatian is performad per OMRSD File V, Yol. 1 royuirement
number B42 AP0 050 prior to rollout. (Electrical Short Circuit)

APU BITE ics1 verifying speed conirel ¥alve operation is performed during launch counidown {approximaiely T-
L1 hour) per DMRSD File ¥, Vol. 1 requiremcent numbers B42AP0.050 and .060. This is the last check of valve
operation pricr (o APU starup. {(Elescmical Shom Circuit)

The abuwvis referenced OMESI) testing 15 performed every Dlight.

C.

1]

o

n

INSPECTION

VENDOR RELATED IMSPECTIONS
Vendor inspection and test records are verified per SIP 1128 by USRI QAR. (Electrical Shert Citeuit) (BI-1¥33)
Venfication of test data from Maronta is performed per SIP 1128 by USBI QAR (Electrical Short Circuil)

Witnessing of acceptance testing is performed per SIP 1128 by USBEI QAR. (Electrical Short Circuit)
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Verifications thal urc required on mew urits are performed on refurbished wnits per STP 1128 by USBIQAR.
(Cleamical Shorl Cirewil)

Crirical Processes/Inspechions:
- Solder per Marotta PSZE1951-9002 and WHE3300.4 (3A-1)(BI- 1383

KS5C RELATED INSPECTIONS

Proper function of the TVC system is demanstrated during Hotfire operations per 10RE(-0021, para. 2.3.16.
(Elecirical Shori Circuit)

Verification of APU BITE test per OMRSD File V, Vol. 1 requirement numbers B4ZAP0.050 and 080 (Electrical
Short Circuil)

Verification of proper performance of BITE test per OMRSD File ¥V, Vol. 1 requirement numbers B42APL0S(
and 060, {Elsctrical Short Circuil)

FAILURE HISTORY

Failure Histories may be obtained from the PEACA databasc.

OPERATIONAT USE

Mot apphicable to this failore mode.

Waivers

o BI-1543, dt 11-19-%C, Level TII approval SB3-01-3891, Level IT approval PRCED-552 1440

o  Reouirement: Per I0CELD001 para. 3.3.5 4 soldering of clecrrical connectors on the SRB & GSE/STE
that directly interface with a apace shuttle clement shall be per NHEB 5300.4 (3411,

o Depgryze from Requirement: Soldening of GX3VM clecirical conneclor do nob mest paragraph 3A704 of
NHE 5300.4 (3A-13. Soldering joints have (1) Improper tinning, (i} Separation of wire strands and (i}
Fxeessive solder.

o Rationals for Approval of the Wajver: The original qualifications of APUs were completed with
CGVMs soldered by the same technicians. A Delia Qualification was perfurmued on additionat GGVMs
alses soldered by the same technicians. GGWMs must pass len functional and electrical tests at
Sundstrand and TISBT prior o aisle iransfier. The GGVM must also pass two Bite tests, the final st at T
-9 Hrs, prior to lannch. There is no case of 8 solder ralated failurs on GGV Ms.
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