	MSFC PRACA : 2003-02-12 08:41 


	MSFC Problem Reporting and Corrective Action (PRACA) System

	WHOLE RECORD REPORT( + ADDENDUM)
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	In-Flight Anomaly Number
-- 
	Contractor Report Number
P-093 
	JSC#
-- 
	KSC#
-- 

	Problem Title
GH2 VENT DISCONNECT LEAKED AT 32.2 SCIM ALLOWABLE 24.2 SCIM 

	EICN#
-- 
	ELEMENT
ET 
	Contractor
LMMSS 
	FSCM#
-- 
	FCRIT
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-- 
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A B C D E F G H I J K L M N O 
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EIM 
	NOMENCLATURE
-- 
	PART#
-- 
	SER/LOT#
-- 
	MANUFACTURER
-- 

	HARDWARE
LRU 
	NOMENCLATURE
-- 
	PART#
-- 
	SER/LOT#
-- 
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-- 

	HARDWARE
NCA 
	NOMENCLATURE
GH2 VENT DISCONNECT 
	PART#
80929021020-009 
	SER/LOT#
0000002 
	MANUFACTURER
KETEMA 

	Test/Operation
L - FLD 
	Prevailing Condtion
F - FUNCTIONAL 
	F / U
UC 
	Fail Mode
MV - EXT LEAK 
	Cause
MNT - MFG-ISP-EQUP 

	System
PROPULSION 
	Defect
XN - NA 
	Material
P - SEAL 
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E. ALDAHIR 
	Fail Date
12/20/2000 

	Received at MSFC
12/22/2000 
	Date Isolated
12/20/2000 
	FMEA Reference
2.14.7.3 
	IFA: Mission Phase
-- 
	Mission Elapsed Time
-- 

	Location
KETEMA 
	Symptom
MV - EXT LEAK 
	Time Cycle
-- 
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-- 
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-- 
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-- 
	Vehicle 4
-- 
	Vehicle 5
-- 

	Mission Effectivity Codes

	Mssn 1
-- 
	Mssn 2
-- 
	Mssn 3
-- 
	Mssn 4
-- 
	Mssn 5
-- 

	Estimated Completion Dates

	MSFC Approved Defer Until Date
03/26/2001 
	Contractor Req Defer Until Date
-- 
	LVL 3 Close
-- 
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-- 

	Investigation / Resolution Summary
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-- 
	Add Date
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	Project
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	Chief Engineer
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	Project
-- 
	Project MGR
T. GREENWOOD 
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T. WHITE 
	PAC Review Complete
TLW 
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	Status
C - CLOSED 
	F/A Completion
-- 

	Problem Type
-- 
	SEV
-- 
	Program Name
-- 
	REVL
-- 
	OPRINC
-- 

	FUNC MOD
-- 
	Software Effectivity
-- -- -- -- -- 
	Software Fail CD
-- 
	SUBTYPE
-- 
	Software Closure CD
-- 

	RES PERSON L2
-- 
	Approval Signature L3
-- 

	Related Document Type
-- 
	Related Document ID
N052002 

	Related Document Title
-- 

	Related Document Type
-- 
	Related Document ID
-- 

	Related Document Title
-- 

	Related Document Type
-- 
	Related Document ID
-- 

	Related Document Title
-- 

	Contractor Status Summary


	Reliability/Quality Assurance Concerns, Recommendations:


	Problem Description
PROBLEM

THE GH2 VENT DISCONNECT (82629021020-009) LEAKED @ 32.2 SCIM, 

WHICH EXCEEDED THE ALLOWABLE LEAK RATE OF 24.2 SCIM PER 

SUPPLIER (KETEMA) ATP 8-480822 PARAGRAPH 8.5.3, AND LMSSC-MO 

TEST SPECIFICATION 82629021038 PARAGRAPH 3.2.5.

CRITICALITY: THE GH2 VENT DISCONNECT IS A CRIT. 1; FMEA ITEM 

CODE 2.14.7.3; "LEAKAGE (EXTERNAL)".

REV "B", DATED 2-5-01, REVISES TASK I, II, IV, AND ROOT 

CAUSE.  REFERENCE ASTERISKS ( * ) FOR AMENDMENTS.

	Contractor Investigation/Resolution
GENERAL

DURING THE LEAK CHECK OF THE FIRST PRODUCTION UNIT OF THE 

REDESIGNED GH2 VENT DISCONNECT (82629021020-009), A 32.2 SCIM 

LEAK WAS DETECTED.  THE ALLOWABLE LEAK RATE IS 24.2 SCIM @ 37 

( 2 PSIG. HE, AS TESTED PER SUPPLIER (KETEMA) ATP 8-480822 

PARAGRAPH 8.5.3, AND LMSSC-MO TEST SPECIFICATION 82629021038 

PARAGRAPH 3.2.5.  THIS JOINT USED A 82629021023-001 SEAL.

TASK I.  FAILURE INVESTIGATION

A. PROCUREMENT QUALITY TO REVIEW SEAL (82629021023-001) DATA, 

   RECEIVING AND INSPECTION RECORDS, AND MANUFACTURING RECORDS,

   TO DETERMINE IF ANY ANOMALIES WERE IDENTIFIED.

RESPONSIBILITY:  M. TAYLOR-3977 / SHAILESH A. PARIKH-3750  

ECD: 1/19/2001

COMPLETE:  1/9/2001

CLOSURE STATEMENT:

PROCUREMENT QUALITY CONTROL HAS REVIEWED TRI STAR'S 

MANUFACTURING INSPECTION RECORDS AND KETEMA'S RECEIVING 

INSPECTION RECORDS, NO ANOMALIES HAVE BEEN IDENTIFIED IN 

THOSE RECORDS. (REF E-MAIL FROM MIKE TAYLOR AND EUGENE SPARKS 

DATED 1/9/2001)

B PROCUREMENT QUALITY TO RE-INSPECT ALL MATING SURFACES, 

  82629021024-001 (BELLOWS GUIDE) AND 82629021019-009 (BODY 

  ASSY.), AND THE 82629021023-001 SEAL FOR CONFORMANCE TO 

  ENGINEERING REQUIREMENTS.

RESPONSIBILITY:  M. TAYLOR-3977 / SHAILESH A. PARIKH-3750 

ECD: 1/19/2001

COMPLETE:  1/9/2001

CLOSURE STATEMENT:

PROCUREMENT QUALITY CONTROL HAS REVIEWED ALL NOTED SURFACES.  

THE BODY ASSEMBLY, BELLOWS ASSEMBLY AND BELLOWS GUIDE MEET 

DRAWING REQUIREMENTS.  ALTHOUGH THE BELLOWS GUIDE HAS A 

RADIAL BURNISH MARK, THERE IS NO RAISED METAL.  A VISUAL AND 

TACTILE INSPECTION OF THE SEALS REVEALS THE EXISTENCE OF 

RADIAL TOOL MARKS, IN EXCESS OF 32 MICRO INCHES, IN ALL THE 

AREAS OF LEAKAGE. (REF E-MAIL FROM MIKE TAYLOR AND EUGENE 

SPARKS DATED 1/9/2001)

C. PROCUREMENT QUALITY TO REVIEW BUILD PAPER, ASSEMBLY 

   PROCESS, AND MANUFACTURING PROCESS, TO DETERMINE IF THE 

   PROCESS COULD RESULT IN DAMAGE TO THE HARDWARE.

RESPONSIBILITY: M. TAYLOR-3977 / SHAILESH A. PARIKH-3750

ECD: 1/19/2001

COMPLETE: 1/9/2001

CLOSURE STATEMENT:

PROCUREMENT QUALITY CONTROL HAS COMPLETED A REVIEW OF THE 

BUILD PAPER; ASSEMBLY PROCESS AND MANUFACTURING PROCESS AND 

CONCLUDES THERE IS NO INHERENT DANGER TO THE HARDWARE DURING 

THESE PROCESSES. (REF E-MAIL FROM MIKE TAYLOR AND EUGENE 

SPARKS DATED 1/9/2001)

D. PROCUREMENT QUALITY TO PERFORM AN INSPECTION OF THE SEALS 

   IN STORES AT KETEMA.

RESPONSIBILITY: M. TAYLOR-3977 / SHAILESH A. PARIKH-3750

ECD: 1/19/2001

COMPLETE: 1/9/2001

CLOSURE STATEMENT:

PROCUREMENT QUALITY CONTROL HAS COMPLETED THE INSPECTION OF 

THE SEALS IN STORES.  ALL OF THE SEALS IN STOCK (18) WERE 

INSPECTED, AND ALL EXHIBITED THE SAME CONDITIONS AS THE SEAL 

INVOLVED IN THE FAILURE. (REF E-MAIL FROM MIKE TAYLOR DATED 

1/11/2001)

E. PROCUREMENT QUALITY CONTROL TO WORK CAUSE DETERMINATION 

   WITH KETEMA AS TO WHY

   THE SEALS WERE ACCEPTED IN THE NON-CONFORMING CONDITION.

RESPONSIBILITY: M. TAYLOR-3977 / SHAILESH A. PARIKH-3750

ECD: 2/19/2001

COMPLETE: 2/1/2001

* CLOSURE STATEMENT:

  PROCUREMENT QUALITY CONTROL HAS ATTAINED THE FOLLOWING 

  INFORMATION FROM KETEMA FOR ROOT CAUSE AND CORRECTIVE 

  ACTIONS: 

 ROOT CAUSE:

  BOTH TRI STAR'S AND KETEMA'S INSPECTION METHODS WERE NOT 

  ADEQUATE TO DETERMINE THE ACTUAL FINISH (32 MICRO FINISH) OF 

  THE SEAL.  THE CRITICAL FINISH WAS ON TEFLON AND WAS 

  INSPECTED VISUALLY WITH THE UNAIDED EYE.  THIS WAS 

  INSUFFICIENT TO VERIFY COMPLIANCE.  KETEMA RECEIVING 

  INSPECTION USED NON-MAGNIFIED INSPECTION COMPARISON METHODS, 

  WHICH IS NOT ADEQUATE FOR DETERMINATION OF THE SURFACE FINISH

 CORRECTIVE ACTIONS:

  1) KETEMA'S INSPECTION METHODS HAVE BEEN REVISED TO REQUIRE 

     VISUAL INSPECTION USING 10X MAGNIFICATION AND COMPARISON 

     INSPECTIONS TO DETERMINE THE ACTUAL FINISH ON THE SEAL 

     SURFACES.

 2) TRI STAR HAS BEEN NOTIFIED OF THE DISCREPANCY AND INFORMED 

    THAT ALL SEALS PURCHASED BY KETEMA SHALL BE INSPECTED USING 

    10X MAGNIFICATION AS WELL AS COMPARISON METHODS.

 3) KETEMA HAS GENERATED INTERNAL PLANNING TO MANUFACTURE THE 

    SEALS IN HOUSE AND PERFORM THE INSPECTION USING 10X 

    MAGNIFICATION AND COMPARISON METHODS LISTED IN ITEM 1.  THESE

    INSPECTION METHODS HAVE BEEN INCORPORATED INTO THE PLANNING.

    THE PARTS ARE INSPECTED AS A PART OF THE SEAL MANUFACTURING 

    PROCESS PRIOR TO CLEANING.

KETEMA IS TREATING THIS ISSUE AS A LESSONS LEARNED FOR ALL 

SEAL INSPECTIONS.  TRAINING SESSIONS ON THE INSPECTIONS OF 

SEALS HAVE BEEN HELD WITH ALL APPROPRIATE PERSONNEL. KETEMA, 

THROUGH THE TRAINING SESSIONS, HAS ADDRESSED THE ISSUE AS 

WELL AS SPECIFIC HARDWARE PRODUCED FOR LOCKHEED MARTIN.  

KETEMA MANAGEMENT HAS DIRECTED THAT WHEN KITTING ANY LOCKHEED 

MARTIN, MICHOUD OPERATIONS HARDWARE, THE SURFACE FINISH OF 

ANY SEAL SHALL BE INSPECTED USING 10X MAGNIFICATION AND A 

COMPARISON STANDARD. (REF E-MAIL FROM EUGENE SPARKS DATED 

2/1/2001)

CAUSE:

  CAUSE WAS ATTRIBUTED TO THE SEALS USED, WHICH DID NOT MEET 

  DESIGN FINISH REQUIREMENTS.

* ROOT CAUSE:

  BOTH TRI STAR'S AND KETEMA'S INSPECTION METHODS WERE NOT 

  ADEQUATE TO DETERMINE THE ACTUAL FINISH (32 MICRO FINISH) OF 

  THE SEAL.  

* TASK II. CORRECTIVE ACTION

 1) KETEMA'S INSPECTION METHODS HAVE BEEN REVISED TO REQUIRE 

    VISUAL INSPECTION USING 10X MAGNIFICATION AND COMPARISON 

    INSPECTIONS TO DETERMINE THE ACTUAL FINISH ON THE SEAL 

    SURFACES.

 2) TRI STAR HAS BEEN NOTIFIED OF THE DISCREPANCY AND INFORMED 

    THAT ALL SEALS PURCHASED BY KETEMA SHALL BE INSPECTED USING 

    10X MAGNIFICATION AS WELL AS COMPARISON METHODS.

 3) KETEMA HAS GENERATED INTERNAL PLANNING TO MANUFACTURE THE 

    SEALS IN HOUSE AND PERFORM THE INSPECTION USING 10X 

    MAGNIFICATION AND COMPARISON METHODS LISTED IN ITEM 1.  THESE

    INSPECTION METHODS HAVE BEEN INCORPORATED INTO THE PLANNING.

    THE PARTS ARE INSPECTED AS A PART OF THE SEAL MANUFACTURING 

    PROCESS PRIOR TO CLEANING.

TASK III. CLEARANCE OF EFFECTIVITIES

ALL ET'S CLEARED.   ALL PREVIOUSLY ASSEMBLED GH2 VENT 

DISCONNECTS HAD PASSED THE ACCEPTANCE TEST PROCEDURE (ATP) 

REQUIREMENT.  THE PURPOSE OF LEAK TESTING IS TO FILTER OUT 

SUCH DISCREPANCIES.  IN ADDITION, THE QUALIFICATION TEST UNIT 

HAS SUCCESSFULLY PASSED ATP. 

* TASK IV. CAPS CLOSURE SUMMARY

  ON DECEMBER 20TH, 2000 THE GH2 VENT DISCONNECT (82629021020-

  009) LEAKED @ 32.2 SCIM, WHICH EXCEEDED THE ALLOWABLE LEAK 

  RATE OF 24.2 SCIM, PER SUPPLIER (KETEMA) ATP 8-480822 

  PARAGRAPH 8.5.3, AND LMSSC-MO TEST SPECIFICATION 82629021038 

  PARAGRAPH 3.2.5.

  THE CAUSE WAS ATTRIBUTED TO THE SEALS USED, WHICH DID NOT 

  MEET DESIGN FINISH REQUIREMENTS.  THE ROOT CAUSE WAS 

  ATTRIBUTED TO THE INADEQUATE INSPECTION PRACTICES OF BOTH TRI 

  STAR AND KETEMA.   KETEMA HAS UPDATED THEIR INSPECTION 

  PRACTICES TO INCLUDE USING A 10X MAGNIFICATION FOR SEAL 

  SURFACE FINISH CONFORMANCE VERIFICATION PRIOR TO ACCEPTANCE.  

  IN ADDITION, TRI STAR, THE MANUFACTURER OF THE SEALS, HAS 

  BEEN NOTIFIED OF THE REVISED INSPECTION TECHNIQUE OF KETEMA 

  FOR VALIDATION OF SURFACE CONDITION CONFORMANCE OF THE SEALS. 

  KETEMA HAS INCORPORATED THE REVISED INSPECTION TECHNIQUE OF 

  THE SEALS INTO THEIR PLANNING PAPERWORK.  IN ADDITION, 

  TRAINING SESSIONS ON THE SEAL ISSUE, AND THE REVISED 

  INSPECTION TECHNIQUE WERE HELD WITH ALL PRACTITIONERS IN AN 

  EFFORT TO PREVENT REOCCURRENCE.

THIS CAPS IS CLOSED

	MSFC Response/Concurrence
01/19/2001 - BOARD ACCEPTED PLAN OF ACTION UNTIL 3/26/2001 PER 

RATIONALE (B): WORST CASE MANIFESTATION OF THE PROBLEM IS NOT A FMEA 

CRITIICALTIY 1 EFFECT. 

02/27/2001 - BOARD ACCEPTED PROBLEM CLOSURE RATIONALE.  SIGNATURES ARE 

ON FILE IN THE PAC.  THIS PROBLEM IS OFFICIALLY CLOSED. 
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