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B EXTENDED DESCRIFTION OF PART UNDER AMALYSIS:

PRESSURE CAP, HZ FILL, VENT AND HOURIZONTAL DRAIN
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PART WUMBER

YENDOR NUMBER

11/12/91

MC27B-0010-0280
74347000-0260

PROYIDES A SECOMDARY SEAL TO THE H2 FILL, VENT AND HORIZONTAL CRALIN -

JISCONNECTS.,
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FAILURE MODES EFFECTS AMALYSIS (FMTA) __ CRITICAL FAILURE MOOF
NUMBER: Md-186-PCO30-01

REVISION¥ Lo1l7i2/91 2
SUBSYSTEM: ELECTRICAL POWER GEWERATICN - CRYO, GENERIC

LRU :FRESSURE CAP, =7 CRITICALTITY OF THIS
ITEM RAME: PRESJURE CAP, H? FA[LURE MOOE:133
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a FAILURE MODE:
EXTERNAL LEIAKAGE

MISSION PHASE:
l LG LIFT-OFF
o0 GH-0RS1T
o0 DE-0K3IT o -
- ' : Cay
m YEHICLE /PAYLOAD/KIT EFFECTIVITY: 102 COLUMBIA
103 DISCOVERY

:+ 104 ATLANTIS
:+ 105  ENDEAVOUR

a CRUSE:
VIERATION, SEAL FAILURE, CONTAMINATION

a CRITICALITY 1/1 DURIMG INTACT ABGRT OMLY? NO
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o REDUNDANEY SCREEM A) PASS

u B} FAIL
o £] PASS
PASSFAIL PATIOMALE:
mA)
o B) -

FLIGHT CAP SEALING [NTEGRITY L[S MONVERIFIABLS DUE TO THE INTEQFACING
DISCONNECTS POPPET SEAL.
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g (A) SUBSYSTEM:

SUBSYATEM DEGRADATION - LOSS OF W2 REACTANT NO GREATER THAM THE
ASIOCTAYED QISCONMECTS' ACCEPTED PREFLIGHT LEAX RATE. MAXIMUM
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FATLURE H'Z'DES EFFECTS AMALYSIS (FMEAY -- CRITICAL FATLURE MODE
WUMBER: M4-31BG-PCO30-41

tLLCWABLE LERKAGE FUR TaE FILL, VENT #NW0 RORTZIOHTAL CRAIN DISCOMMECTS
Peoa0n sCCM.

(B) INTERFACING SUBSYSTEM(S):
CEGRADATION CF INTERFACE FUNCTION - LEA&K ISOLATION MAY RESULT IN 1453
OF H2 REACTANT SUPPLY 70 ONE FUZL CELL POWERPLANT, '

m (C) MISSION:
MINIMUM DURATIOH MISSIGN INVOKED.

a (D) CREW, YEHICLE, AHD ELEMENT(S):
«0 EFFEiT AFTER FIRST FAILURE,

m (E) FUMCTIONAL CRITICALITY EFFECTS:
GROSS LEAKAGE AS & RESULT OF FAILURES OF A FLEGHT CAP 2&ND THE ASSOCTIATED
DISCONNECT, MAY RESULT 14 LOSS OF ALL THREE FUEL CELL POWERPLANTS OUE TO
LSS OF SYSTEM PRESSUAE IF BOTH MAWIFOLD ISOLATION VALVES FaIL TO CLOSE
LOSS 97 SYSTEM PRESSURE WITH GROSS LEAKAGE OF FLIGHT CAP ON FilL OR vchr
1 ALST REQUIRES FLILS OPEN QF TAMK CHECK VALVES.
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-] {Iﬂi) DESIGH:
FRESSURE-ASSISTED TEFLON SEAL [5 REPLACZD FRIDQR 7D gVERY CAP

- IHSTALLATION. POSITIVE LOCKING DESIGN. 300 [5 CONSTRUCTED OF THCCNEL
718 CORROSION RESESTANT STEEL.  ALL MATERIALS ARE COMPATIBLE wWiTH
WORKING FLUIDS.

e {B) TEST:
GUALIFICATION vE&75 INCLUCED; SINE {0.25 3 PER AXTS AT 5 %0 35 HI) AHD
FANDDM VIBRATZON (34 MINUTES AT 1.0 G 3Q/HZ, 14 MINWUTES ;'LT 0.9 G 30/
witd THE JMIT PRESSURIZED {330 PSIG} AND MATED, 5 THERMAL CYCLES {-139
TO -350 DEG 7Y AMD MATE/DEMATE CYCLES (.00 AT AMBIEWT TtHP). BURST-
TESTED AT £40 FSI FCR S MINUTES.

ACCIPIZNCE TESTS INCLUDE; PROQF PRESSURE AT 280 +/- 25 PSIE FOR §
MINUTES AHD LEAK TESTED FOR EXTERNAL LEAKAGE WITH THT UNIT PRESSURIZED
AT 330 +/- 10 PSIE.

CMRSD: FLIGHT CAP LEAK CHECK PERFORMED QURING ZvEAY TURMARIUND,

a (C) [KSPECTIONM;
RECEIVING [NSFECTIONM
TEST REPORTS AHD MATERIALS CERTIFICATICHS ARE ’%[HTAIH’D CERTIFYIMG
MATERIALS AND PHYSICAL PROFCRTIES.
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FAILURE MQDES EFFECTS AMALYSIS (FMEA) -~ CRITICAL FAILURE MOOE
HUMBER: M4-1EG-PCL30-01

CONTAMIXATION CONTROL

7HE_PART [5 CLEANED PER REQUIREMENTS OF MAGLLD-30L LEVEL 270A AS A PART
F “HE ATP, CORROSION PROTECTION AND CCMPLIANGE WITH THE CONTAMINATTON
CONTROL PLAN ARE VERIFIED.

ASSTHBLY/IHSTALLATION
MANUFACTURING PROCESSES, ASSEMBLY AND INSTALLATION REQUIRZIMENTS ARE
VERIFIED BY INSPECTICN,

CRITICAL PROCESSES '
PASHIVATION AND APPLICATICN OF Mav_LUSE ARC YIAIFIED 3y [NSPECTTON,

éAP EXTERHAL LEAKAGE [5 VERIFIED DURING ATF.

w {D)} FAILURE HISTORY:
CAR MO. 47391-010 MZ SUPPLIER, ATP
47192-000 02 SUPPLIER, ATP
27393-000 H2 SUPPLIER, ATP

A7414-C00 K2 SUPPLIER, ATP -
A7767-010 02 SUPPLIER, ATP
47768-000 02 SUPPLIER, ATP

3 OZ AND 3 H2 FLIGHT CAPS HAVE SEZM REPORTED LEAKING CURING ACCZPTAHCE
TESTING AS A RESULT OF A& DEFORHED RACCO TEFLON SEAL, DEFORMATION
CCLLRRED AS A RESULT OF THE LOCKING' KUT ASSEMBLY BEING TORQUED TO 20-30
IN/JLES VERSUS THE REQUIRED 150-180 1M/LBS.

LCRRECTIVE ACTION INCLUDED A REVISION T0 THE MASTIR ROUTE SHEET T0
TNCLLOE PROPER TORCUE IMSTRUCTIONS PRIGR TO SUNHING PRESSURE TIST.

(AR WD, A8275-C10 02 SUPPLIER, ATP

AN 02 FLIGHT CAR WAS REPURTED LEAKING AS % RESULT OF A DEFSCTTVE RACCO
SEAL, ThE INSPECTION FRGCENURES WERE REVIEWED AND DETERMINED 70 8F
ADEQUATE.

EACH ITEM IN THE LOT WAS REINSPECTED AND FOUND TO BE ACCEPTABLE,
[NDICATING ADEQUACY OF THE MANUFACTURING PROCESSES AND CONTROLS. T
HAS THEREFORE CONCLUDED THAT THE FAILURE WAS A RANDOM OCCURRENCE.

NOTE: A REQUIREMENT WAS [MPOSED REQUIRING THE INSPECTIQN OF EVERY SEAL
[N FUTURE LOTS.

CAR NO. AS553-010 H2 SUPPLIER, QUALIFICATICH

AN HZ FLIGHT CAP EXHIBITED QUT OF SPECIFICATION LEAKAGE IMMEDTATELY
FOLLOWING THE FIRST CYCLE OF MATING AT CRYQGENIC TEMPERATURE (-223 DEG
F) DURING QUALIFICATION TESTING. THE FAILURE WAS DETERMINED 0 8E
PRIMARTLY ATTRIBUTED TO THE TEST TECHNIQUE AND FAULTY TEST EQUIPMENT,
ARD HOT A FALLURE OF THE PRESSLRE CaP.
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FAILURE MODES EFFECTS ANALYSIS (FMEA) -- CRITICAL FATLURE HODE
WAiZER: MA-12G6-PCOIN-01

CZREECTONE ACYION INCLUCER: 4 TEsT FIXTURE 3E0ESIGN, INCORPORATION OfF
A -sLIOM PURGE CURING CHILLIOWA AND A REVISED METHOD FOR DETERMINTNG
LEakAGE. AL2J, THE PRESSURE CAP WaS5 TESTED AT -130 JEG F INSTEAD OF
-323 280 F (ANALYSTS [NDICATED THAT BOTH 02 aNO 42 FLIGHT CAPS Wi L

A =

SEYVER ZUPIRIENLEI TEMPERATURES BELOW -150 DEG 7).

(AR NO. AC1246-0100 9Z SUPPLIER, ATP
=M C& FLIGHT CAP EXHIBITED DUT OF SPECIFICATION LEAXKAGE QURING [TS
ACCZFTANCE TEST, VHE PRCBLEM WAS CLOSED AS AN AT? SCAZIMABLE FAILCRE,

NOTE: GENERAL RECUIREMENTS HAVE BEEN INCORPORATID 70 THE FILE 11
EFC/FRSD OMRED REQUIRING THAE FLUSHING CF ALL AHC/GHC THTZIIFACES ~17H
FRECN TF PRIGR TO OISCONNECT MATING AND 70O AZFLACI CAP [NTIIFACI 31ALS
FRilR TJ EACH [NSTALLATICN,

(E) OPERATTONAL USE:
CREW WILL PERFORM CRYQ ISOLATION PROCETURE AMD ISOLATE LIAK TJ AFFELTED
WANIFOLD AFTER TWO FAILURES.
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