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	Problem Description
DURING PERFORMANCE OF ATP 14180-309-7 AT ARROWHEAD, A LEAK WAS VISUALLY 

DETECTED ON WELD #3, THE BUTT WELD JOINING THE MIDDLE BSTRA (10950-73-

13) ASSEMBLY AND TUBE SECTION 14180-23-3.  HYDROSTATIC PRESSURE (600 

PSIG) HAD BEEN APPLIED TO THE LINE TO PERFORM A PRESSURIZED DEFLECTION 

TEST WHEN WATER SEEPAGE AT THE WELD WAS NOTED.  THE LINE HAD PREVIOUSLY 

PASSED A 1500 PSIG PROOF TEST AND AN UNPRESSURIZED DEFLECTION TEST.

CRITICALITY: THE GO2 FORWARD PRESSLINE ASSEMBLY IS A CRIT. 1; FMEA ITEM 

CODE 2.2.1.1; LEAKAGE. 

*REV. 
B
 REVISES PROBLEM, TASKS I, II, IV & CAUSE (SEE ASTERISKS). 

	Contractor Investigation/Resolution
GENERAL

DURING ATP TESTING PERFORMED ON THIS LINE ASSEMBLY, THE LINE UNDERGOES 

A 1510 +/- 10 PSIG HYDROSTATIC PROOF TEST FOLLOWED BY DEFLECTION TESTS, 

TWO MOTIONS WITH THE LINE NOT PRESSURIZED AND TWO WITH THE LINE 

HYDROSTATICALLY PRESSURIZED TO 600 +10/-0 PSIG; ACCEPTANCE CRITERIA NO 

DAMAGE.  THE LINE IS THEN DRIED AND A LEAK TEST AT A PRESSURE OF 300 

+10/-0 PSIG GN2 IS PERFORMED.

THESE WELDS ARE MANUAL WELDS WITH MULTIPLE START AND STOP POINTS.  THEY 

ARE PENETRANT, X-RAY, AND VISUALLY INSPECTED PRIOR TO ATP.  THE 

PENETRANT USED WAS P6F4 WITH AN ACREAGE PROBABILITY OF DETECTION (POD) 

OF 0.086 INCHES AT 90% PROB. / 95% CONFIDENCE.

DURING THE PRESSURIZED (600 +10 / -0 PSIG) DEFLECTION TEST, A LEAK WAS 

NOTED AT WELD # 3.  LEAK CHECK WAS PERFORMED PER ATP 14180-309-7 

PARAGRAPH 5.5, AND THE LEAK WAS VALIDATED, AND ISOLATED TO WELD # 3.

TASK I. FAILURE INVESTIGATION

1.  PROVIDE ADDITIONAL TESTING TO DEVELOP FLEET CLEARANCE RATIONALE BY 

PERFORMING TESTS AS NOTED PER THE INSTRUCTIONS ON NCD N038299.




RESPONSIBILITY:  R. BRYANT/3977 - S. PARIKH/3760




COMPLETE: 02/23/01

      CLOSURE STATEMENT:

      ATP LEAK CHECK WAS PERFORMED AND THE LEAK WAS DETECTABLE WITH THE

      GN2 LEAK TEST (REF.: NCD N038299, ITEM 1, ATP 14180-309-7, PARA.: 

      5.5).

*2.  FAILURE ANALYSIS BEING PERFORMED AT DIRECTION OF DESIGN

     ENGINEERING, AND RELIABILITY ASSURANCE ON NCD N038299.
 


        RESPONSIBILITY: E. SPARKS/3761 - S. PARIKH/3760




        P. ALLEN/4120 - L. COLON/4120


                        A. CLOUATRE/3741 - D. WESTPHAL/3740




COMPLETE:  04/02/01

     CLOSURE STATEMENT:

     INVESTIGATION RESULTS:

      THE DEFECT WAS IN THE HEAT-AFFECTED ZONE (HAZ) AT THE TOE OF

      THE WELD IN THE START/STOP LOCATION. 

      THE REVIEW OF THE PRE PROOF X-RAY FILM DID NOT INDICATE A WELD 

      DEFECT.

      THE DEFECT WAS NOT VISIBLE USING 10X MAGNIFICATION.

      NDE TECHNIQUES MEASURED A 0.040" AND 0.035" LINEAR INDICATION 

      UTILIZING. PENETRANT AND X-RAY INSPECTION METHODS RESPECTIVELY.

      REPEATING THE PRE-ATP LEAK TEST (100-PSI) DETECTED LINE LEAKAGE 

      IN THE FAILED LOCATION.

      A CERTIFIED WELDER PERFORMED THE WELD.

      CERTIFIED INSPECTORS PERFORMED ALL NDE INSPECTIONS.

      WELD WIRE USED WAS PER SPECIFICATION.

      A REVIEW OF AS BUILT PLANNING PAPER FOUND NO ANOMALIES EXISTED 

      DURING THE FABRICATION PROCESS.

      (REF.: ARROWHEAD ATP FAILURE INVESTIGATION PLAN (K001022801), 

      ARROWHEAD ACCEPTANCE TEST FAILURE 14180-309-7 (K001-032601), & 

      NCD N038299).

3.  PROVIDE RESULTS FROM WELD PROCESS REFINEMENT TEAM (PRT) PER ACTION

    #3 ON PRIOR CAPS P-078.






RESPONSIBILITY:  E. SPARKS/3761 - S. PARIKH/3760




COMPLETED: 03/21/01

     CLOSURE STATEMENT:

     THE TEAM'S STUDY RESULTED IN NO IMPROVEMENTS TO THE ATP TESTING 

     CONFIGURATION.  THE PRE-ATP TEST CONDUCTED WITH 100PSI OF HELIUM

     WILL CONTINUE TO BE CONDUCTED IN AN EFFORT TO TROUBLESHOOT 

     POTENTIAL ATP DEFECTS. (REF EMAIL FROM E. SPARKS ON 3/13/01)

*4.  RE-PERFORM THE PRE-ATP TEST ON THE FAILED LINE BEFORE ANY REPAIRS 

ARE CONDUCTED.




RESPONSIBILITY:  E. SPARKS/3761 - S. PARIKH/3760




COMPLETED:  
04/2/01

     CLOSURE STATEMENT:

     A LEAK WAS NOTICED AT THE DEFECTED LOCATION WHEN THE LINE WAS 

     PRESSURIZED TO 100-PSI DURING THE RE-PERFORMANCE OF THE PRE-ATP

     TEST.  (REF EMAIL FROM E. SPARKS ON 3/28/01)

*CAUSE

A LINEAR INDICATION (FLAW) BELOW THE SENSITIVITY LEVEL OF DETECTION 

PROPAGATED DURING ACCEPTANCE TESTING.

*TASK II. CORRECTIVE ACTION

   NONE REQUIRED AT THIS TIME.

   THE ACCEPTANCE TEST PROCEDURE IS DESIGNED TO SCREEN FOR THIS TYPE OF 

   ANOMALY.

   SINCE PRE-ATP TEST IMPLEMENTATION (01/96), THE FAILURE RATE HAS BEEN 

   0.45% - 1 FAILURE IN 37 LINE ASSEMBLIES (3 BELLOWS PER LINE, 2 WELDS 

   PER BELLOW).

   ARROWHEAD PRODUCTS PROCESS REFINEMENT TEAMS WILL CONTINUE TO MONITOR 

   WELDING AND ATP PROCESSES FOR FUTURE ENHANCEMENTS.

TASK III. CLEARANCE OF EFFECTIVITIES

ALL ET'S CLEARED.  ALL PREVIOUSLY ASSEMBLED GO2 FORWARD 

PRESSLINE ASSEMBLIES PASSED THE ACCEPTANCE TEST PROCEDURE 

(ATP) REQUIREMENT WHICH INCLUDES THE LEAK TEST.  THE PURPOSE 

OF THE LEAK TEST IS TO FILTER OUT SUCH DISCREPANCIES. 

*TASK IV. CAPS CLOSURE SUMMARY

DURING PERFORMANCE OF ATP (14180-309-7) AT ARROWHEAD, A LEAK WAS 

VISUALLY DETECTED ON WELD #3, THE BUTT WELD JOINING THE MIDDLE BSTRA 

(10950-73-13) ASSEMBLY AND TUBE SECTION (14180-23-3).  HYDROSTATIC 

PRESSURE (600 PSIG) HAD BEEN APPLIED TO THE LINE TO PERFORM A 

PRESSURIZED DEFLECTION TEST WHEN WATER SEEPAGE AT THE WELD WAS NOTED.  

THE LINE HAD PREVIOUSLY PASSED A 1500 PSIG PROOF TEST AND AN 

UNPRESSURIZED DEFLECTION TEST.

THE DEFECT WAS NOT DETECTED DURING PRE PROOF NDE INSPECTIONS BECAUSE IT 

WAS BELOW THE SENSITIVITY LEVEL OF THE NDE INSPECTION METHODS.  THE 

DEFECT WAS DETECTABLE VIA POST PROOF NDE INSPECTIONS BECAUSE THE FLAW 

OPENED DURING ATP TESTING.

THIS FAILURE OCCURRED IN THE HEAT-AFFECTED ZONE AT THE TOE OF THE WELD 

IN ITS START/STOP LOCATION.  THE ATP TEST IS DESIGNED TO SCREEN FOR 

THESE TYPES OF DEFECTS.

AS A PRO-ACTIVE METHOD TO DETECT LEAKS, A PRE-ATP LEAK TEST WAS 

IMPLEMENTED AFTER THE 6/27/95 FAILURE.  SINCE ITS INCEPTION, 37 LINE 

ASSEMBLIES HAVE BEEN MANUFACTURED WITH THIS FAILURE BEING THE FIRST 

ANOMALY.  BECAUSE OF THIS LOW FAILURE RATE, NO IMMEDIATE CORRECTIVE 

ACTION IS REQUIRED AT THIS TIME.  HOWEVER, ARROWHEAD PRODUCTS PROCESS 

REFINEMENT TEAMS WILL CONTINUE TO MONITOR WELDING AND ATP PROCESSES FOR 

FUTURE ENHANCEMENTS.

	MSFC Response/Concurrence
03/02/2001 - BOARD ACCEPTED PLAN OF ACTION UNTIL 5/25/2001 PER 

RATIONALE (B): THE PROBLEM CONDITION IS CLEARLY SCREENED DURING 

PREFLIGHT CHECKOUT OR SPECIAL TEST. 

05/04/2001 - BOARD ACCEPTED PROBLEM CLOSURE RATIONALE.  SIGNATURES ARE 

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