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	MSFC Record #
A15509 
	In-Flight Anomaly Number
-- 
	Contractor Report Number
E-154 
	JSC#
-- 
	KSC#
-- 

	Problem Title
LH2 ULLAGE PRESSURE TRANSDUCER FAILED CALIBRATION TEST (ATP) AT SUPPLIER 

	EICN#
-- 
	ELEMENT
ET 
	Contractor
MMMSS 
	FSCM#
-- 
	FCRIT
1R 

	HCRIT
-- 
	Sys_Lvl
N 
	Misc Codes
A B C D E F G H I J K L M N O 

	HARDWARE
EIM 
	NOMENCLATURE
-- 
	PART#
-- 
	SER/LOT#
-- 
	MANUFACTURER
-- 

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

	HARDWARE
NCA 
	NOMENCLATURE
LH2 ULLAGE PRESSURE 
	PART#
PD7400098-089 
	SER/LOT#
0001660 
	MANUFACTURER
GULTON-STATH 

	Test/Operation
A - ATP 
	Prevailing Condtion
F - FUNCTIONAL 
	F / U
F 
	Fail Mode
EG - SIG HI OR LO 
	Cause
MM - MFG-MOV 

	System
ELECTRICAL 
	Defect
DC - BROKEN 
	Material
C - EEE 
	Work Contact
JOHN ADAMS 
	Fail Date
07/09/1993 

	Received at MSFC
07/12/1993 
	Date Isolated
07/09/1993 
	FMEA Reference
3.4.1.2 
	IFA: Mission Phase
-- 
	Mission Elapsed Time
-- 

	Location
GULTON 
	Symptom
EG - SIG HI OR LO 
	Time Cycle
-- 

	Effectivity Text
-- 

	Vehicle Effectivity Codes

	Vehicle 1
-- 
	Vehicle 2
-- 
	Vehicle 3
-- 
	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
-- 
	Contractor Req Defer Until Date
-- 
	LVL 3 Close
-- 
	Remark / Action
-- 

	Investigation / Resolution Summary
     THIS PROBLEM REPORT (PR) DOCUMENTS ONE OF TWO OR MORE OCCURRENCES OF

     THE SAME PROBLEM.  ADDITIONAL PRS WILL BE OPENED FOR EACH OCCURRENCE

     ALL INVESTIGATION/RESOLUTION INFORMATION FOR ALL OCCURRENCES WILL BE

     TRACKED ON THIS PR.  THE FOLLOWING REPORTS ARE CONSIDERED CLOSED

     AND TRACKED ON THIS PR: A15556

	Last MSFC Update
02/09/1995 
	CN RSLV SBMT
08/16/1993 
	Defer Date
07/14/1993 
	Add Date
07/12/1993 
	R/C Codes
0 - EXPL -- -- 

	Assignee

	Design
R. MOYE 
	Chief Engineer
R.A. MOYE 
	S & MA
R. JACKSON 
	Project
-- 
	Project MGR
P. COUNTS 

	Approval

	Design
R.MOYE 
	Chief Engineer
M. PESSIN 
	S & MA
R. JACKSON 
	Project
-- 
	Project MGR
P. COUNTS 

	PAC Assignee
B. HURST 
	PAC Review Complete
BH 
	MSFC Closure Date
08/25/1993 
	Status
C - CLOSED 
	F/A Completion
07/09/1993 

	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
T-126693 

	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
 A.AN LH2 ULLAGE PRESSURE TRANSDUCER FAILED THE HIGH RESOLUTION

   CALIBRATION TEST SEGMENT OF THE SUPPLIER ACCEPTANCE TEST PLAN. THE

   TRANSDUCER HAD A LOWER THAN ACCEPTABLE OUTPUT VOLTAGE. REFERENCE:

   MARS T-126693; SERIAL NUMBER 0001660; FAILURE DATE JULY 9, 1993

 B.AN LH2 ULLAGE PRESSURE TRANSDUCER FAILED AN IN-PROCESS

   MANUFACTURING CONFIDENCE TEST WHILE INSTALLED ON ET-69/LWT-62 AT

   MAF. THE TRANSDUCER HAD A LOWER THAN ACCEPTABLE RESISTANCE DURING

   AN IN-PROCESS CHANNELIZATION TEST. AFTER REMOVAL FROM THE ET,

   TESTING FOUND THAT THE TRANSDUCER HAD A LOWER THAN ACCEPTABLE OUTPUT

   VOLTAGE. REFERENCE: MARS T-127533; SERIAL NUMBER 0001645; FAILURE

   DATE JULY 29, 1993

CRITICALITY: THE PRESSURE TRANSDUCER IS LISTED AS CRIT.1R: FMEA ITEM

CODE 3.4.1.2, "FAILS WITH LOW READING."

NOTE: THE TRANSDUCERS ARE LIMITED LIFE CONTROLLED

*REVISION "B"--CLOSES ALL TASKS. (SEE ASTERISKS)

	Contractor Investigation/Resolution
GENERAL:

A. A LH2 ULLAGE PRESSURE TRANSDUCER WAS BEING TESTED AT THE SUPPLIER,

   GULTON-STATHAM TRANSDUCERS, PER ACCEPTANCE TEST PLAN (ATP)

   3031-13803. THE TRANSDUCER FAILED THE HIGH RESOLUTION CALIBRATION

   TEST SEGMENT CONTAINED IN PARAGRAPH 5.6 OF THE ATP. AT AN APPLIED

   PRESSURE OF 47 PSIA THE TRANSDUCER HAD AN ERROR OF APPROXIMATELY

   -102 MILLIVOLTS DC (MVDC). THE MAXIMUM ALLOWABLE ERROR AT THAT

   PRESSURE IS +/-100 MVDC

   THE TRANSDUCER WAS ONE OF THIRTY-FIVE WHICH WERE RETURNED TO GULTON

   -STATHAM TO HAVE THE LEAD WIRES REPLACED. THE REPLACEMENT OF THE

   WIRES IS ACCOMPLISHED BY MACHINING AWAY THE WIRES AND THE

   ASSOCIATED STRAIN RELIEF. AFTER TERMINATING NEW WIRES ON THE

   HERMETICALLY SEALED WIRE FEEDTHROUGHS A NEW STRAIN RELIEF IS

   INSTALLED AND POTTED. THE DATA FROM THE ATP FAILURE WAS COMPARED

   WITH BOTH AN IN-PROCESS CALIBRATION CHECK PERFORMED AFTER LEAD

   REPLACEMENT AS WELL AS WITH THE ORIGINAL ATP. THE DATA COMPARISON

   FOUND THAT BEGINNING WITH THE IN-PROCESS CALIBRATION TEST AND

   INCREASING IN THE FINAL ATP, THE TRANSDUCER WAS INDICATING A LOWER

   PRESSURE THAN DURING ORIGINAL ATP

*B.AN LH2 ULLAGE PRESSURE TRANSDUCER, SERIAL NUMBER OOO1645, WAS BEING

   TESTED IN THE BUILDING 103 FINAL ASSEMBLY AREA OF MAF AS INSTALLED

   ON ET-69/LWT-62. THE TEST, TP-7C07-FA, CONTAINS TESTS THAT ASSURES

   PROPER CONNECTION OF THE WIRE HARNESSES TO THE VARIOUS COMPONENTS

   ON THE ET BY MEASURING THE RESISTANCE OF THE CIRCUITS. THIS TYPE OF

   TEST IS KNOWN AS "CHANNELIZATION." THE TEST RESULTS INDICATED A

   LOWER THAN ACCEPTABLE RESISTANCE VALUE BETWEEN THE TRANSDUCER

   INTERNAL POTENTIOMETER WIPER AND THE LOW END OF THE POTENTIOMETER

   THIS RESISTANCE IS NOT A PROPERTY COVERED BY THE REQUIREMENTS OF

   PD7400098. HOWEVER, THE LOW RESISTANCE IS INDICATIVE OF A LOWER

   THAN ACCEPTABLE OUTPUT VOLTAGE DURING PRESSURE MEASUREMENT. THE

   TRANSDUCER WAS REMOVED FROM THE ET AND DOCUMENTED ON MARS T-127533

   TESTING OF THE TRANSDUCER PER T-127533 VERIFIED THAT THE TRANSDUCER

   WAS IN FACT PRODUCING A LOWER THAN ACCEPTABLE OUTPUT VOLTAGE. AT AN

   APPLIED PRESSURE OF 33 PSIA THE TRANSDUCER HAD AN ERROR OF -185

   MVDC. THE MAXIMUM ALLOWABLE ERROR AT THAT PRESSURE IS +/- 50 MVDC

   THE TRANSDUCER WAS ONE OF THE THIRTY-FIVE WHICH HAD BEEN REWORKED

   AS DESCRIBED IN "A" ABOVE. COMPARISON OF THE DATA FROM THE SUPPLIER

   ATP FOLLOWING REWORK WITH THE DATA FROM THE FAILURE FOUND THAT THE

   TRANSDUCER OUTPUT HAD SHIFTED LOWER BY APPROXIMATELY 150 MVDC

 C.THE PD7400098-089 TRANSDUCER IS USED TO MEASURE THE ULLAGE PRESSURE

   IN THE LIQUID HYDROGEN PROPELLANT TANK DURING BOTH GROUND

   PROPELLANT LOADING AND IN FLIGHT. THE TRANSDUCER IS ATTACHED TO A

   SHOCK MOUNT ON THE FORWARD DOME OF THE HYDROGEN TANK, WITHIN THE

   INTERTANK. THE TRANSDUCER COVERS THE RANGE OF 12 TO 52 PSIA. THE

   ORBITER PROVIDES 5 VDC TO THE TRANSDUCER AND RECEIVES A VOLTAGE

   FROM THE TRANSDUCER PROPORTIONAL TO THE ULLAGE PRESSURE. THE

   PRESSURE MEASUREMENT IS USED TO CONTROL THE SPACE SHUTTLE MAIN

   ENGINE (SSME) GASEOUS HYDROGEN FLOW CONTROL VALVE

TASK I. FAILURE INVESTIGATION

A. FAILURE ANALYSES WILL BE PERFORMED ON THE TRANSDUCERS

   RESPONSIBILITY: J. ADAMS/3741 -- D. WESTPHAL/3740

                   L. COLON/4120 -- J. COOL/4120

                   G. PICHON/3830 -- M. COMBS/3830

   COMPLETE: AUGUST 13, 1993

*CLOSURE STATEMENT

 1. FAILURE ANALYSIS T-126693, ON THE FAILURE DURING SUPPLIER ATP,

    FOUND THAT THE PROBABLE CAUSE OF FAILURE WAS A MECHANICAL SHOCK

    TO THE TRANSDUCER DURING THE HANDLING AND REWORK AT THE SUPPLIER

    THE HANDLING AND REWORK, ASSOCIATED WITH THE LEAD WIRE

    REPLACEMENT, CONSISTS OF MANY TESTS AND MACHINING OPERATIONS

    REVIEW AND OBSERVATION OF THE REWORK PROCESSES FOUND NONE  WHICH

    INHERENTLY RESULT IN DAMAGE TO THE TRANSDUCER. SINCE THE CAUSE OF

    THE DAMAGE COULD NOT BE NARROWED TO A SPECIFIC AREA OR OPERATION,

    NO EFFECTIVE CORRECTIVE ACTION WAS POSSIBLE

 2. FAILURE ANALYSIS T-127533, ON THE FAILURE AT MAF, FOUND THAT THE

    ANEROID CAPSULE WITHIN THE TRANSDUCER WAS LEAKING ATMOSPHERE INTO

    THE TRANSDUCER CASE. THE SPECIFIC DEFECT WITH ANEROID COULD NOT BE

    IDENTIFIED. IN ADDITION TO THE DIFFICULTIES IN FINDING A LIKELY

    CAUSE IN THE LEAD REWORK PROCESS, THIS TRANSDUCER HAD BEEN SHIPPED

    TO MAF AND INSTALLED ON AN ET BEFORE THE FAILURE WAS DETECTED

    SINCE THE EVENTS WHICH CAUSED THE FAILURE ARE UNKNOWN, THE ROOT

    CAUSE OF THE FAILURE COULD NOT BE DETERMINED AND NO EFFECTIVE

    CORRECTIVE ACTION WAS POSSIBLE

 B.THE ACCEPTANCE TEST DATA FOR ALL THIRTY-THREE REMAINING TRANSDUCER

   WHICH ARE HAVING THE LEAD WIRES REPLACED WILL BE REVIEWED BY GULTON

   -STATHAM TO ASSURE THAT NO OTHER TRANSDUCERS ARE LEAKING

   RESPONSIBILITY: G. PICHON/3830 -- M. COMBS/3830

   COMPLETE: TASK CANCELED AUGUST 13, 1993

*CLOSURE STATEMENT

 THE TRANSDUCER WHICH FAILED AT MAF HAD A CLEAR OUTPUT SHIFT WHEN

 COMPARING THE DATA FROM THE FAILURE WITH THE SUPPLIER ATP FOLLOWING

 LEAD WIRE REWORK. HOWEVER, GULTON-STATHAM TRANSDUCERS HAD ALREADY

 PERFORMED THE REVIEW OF ATP DATA FOR THIS UNIT PRIOR TO THE TIME OF

 THE MAF FAILURE. THE REVIEW FOUND NO INDICATIONS OF A SHIFT

 THEREFORE, THE DATA REVIEW IS NOT AN EFFECTIVE MEANS OF PREDICTING

 THIS TYPE OF PROBLEM AND THE TASK WAS CANCELED

TASK CLOSED

CAUSE:

*A. SUPPLIER ERROR--THE PROBABLE CAUSE OF THE FAILURE WAS AN

    INADVERTENT MECHANICAL SHOCK TO THE TRANSDUCER WHILE AT THE

    SUPPLIER FOR LEAD WIRE REWORK. IDENTIFICATION OF ROOT CAUSE WAS

    NOT POSSIBLE

*B. THE ROOT CAUSE OF THE FAILURE COULD NOT BE DETERMINED. AMONG THE

    MORE PROBABLE CAUSES IS HANDLING DAMAGE DURING EITHER

    TRANSPORTATION OR REWORK

TASK II. CORRECTIVE ACTION

* NO CORRECTIVE ACTION WAS POSSIBLE FOR EITHER FAILURE. IN NEITHER

  CASE COULD THE ROOT CAUSE OF THE FAILURE BE IDENTIFIED. REVIEW OF

  THE WORK PROCESSES ASSOCIATED WITH THESE TRANSDUCERS DID NOT FIND

  AREAS OF CONCERN FOR FUTURE PRODUCTION

TASK CLOSED

TASK III. CLEARANCE OF EFFECTIVITIES

* THIS IS AN EXPLAINED CLOSURE OF THE CAPS

ALL ETS CLEARED. THE INITIAL TRANSDUCER FAILED DURING THE SUPPLIER

ACCEPTANCE TESTS. THE SECOND TRANSDUCER FAILURE OCCURRED DURING AN

IN-PROCESS TEST OF AN ET AT MAF. IN ADDITION TO THE SUPPLIER ATP, THE

TRANSDUCERS ARE TESTED FOR ACCURACY AFTER INSTALLATION ON AN ET BY

TESTS CONDUCTED IN MAF BLDG. 420 FINAL ACCEPTANCE. ADDITIONAL TESTS OF

ACCURACY OCCUR AT KSC AS PART OF FILE IV TESTING

THE TRANSDUCERS INSTALLED ON ET-59 WERE NOT ONES THAT HAD THE LEAD

WIRES REWORKED. NEVERTHELESS, THE CALIBRATION TEST DATA FROM FILE IV

AT KSC AND MAF ACCEPTANCE TESTING WERE COMPARED WITH THE SUPPLIER ATP;

NONE OF THE TRANSDUCERS HAVE INDICATIONS OF SHIFTS IN THE OUTPUT

VOLTAGE

NOTE: THIS IS ALSO THE DEFERRAL RATIONALE

TASK CLOSED

TASK IV. CAPS CLOSURE SUMMARY

THIS IS AN EXPLAINED CLOSURE OF THE CAPS

THE ROOT CAUSES OF THE TWO TRANSDUCER FAILURES COULD NOT BE

IDENTIFIED. NO CORRECTIVE ACTION WAS POSSIBLE FOR REASON. THE EXISTING

TESTS OF THE TRANSDUCERS AT THE SUPPLIER, MAF AND KSC ARE ADEQUATE TO

DETECT SUCH FAILURES

TASK CLOSED

	MSFC Response/Concurrence
7/13/93 - DEFERRAL RATIONALE:

BASED ON THE DEFERRAL RATIONALE IN "TASK III.  CLEARANCE OF

EFFECTIVITIES" (ABOVE), THIS REPORT HAS BEEN DEFERRED FOR THE NEXT SIX

MONTHS PER NSTS 07700, VOLUME XI, PARAGRAPH 3.4.1, ITEM C AND NSTS

08126, REV. E, PARAGRAPH 3.3.10.1, ITEM D WHICH STATES "THE PROBLEM

CONDITION IS CLEARLY SCREENED BY SPECIAL TESTS."

THE DEFERRAL RATIONALE HAS BEEN APPROVED BY THE DEPUTY EXTERNAL TANK

PROJECT MANAGER, MR. CRAIG E. SUMNER

SIGNED: CRAIG E. SUMNER (SIGNED)  DATE:  7/14/93

        _________________________        ______________
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