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	MSFC Record #
A12029 
	In-Flight Anomaly Number
-- 
	Contractor Report Number
E-123-1 
	JSC#
-- 
	KSC#
-- 

	Problem Title
LOX PRESSURE TRANSDUCER FAILED THE CALIBRATION TEST 

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

	HCRIT
1R 
	Sys_Lvl
N 
	Misc Codes
A B C D E F G H I J K L M N O 

	HARDWARE
EIM 
	NOMENCLATURE
LOX PRES TRANSDCR 
	PART#
PD7400098-079 
	SER/LOT#
2224 
	MANUFACTURER
GULTON 

	HARDWARE
LRU 
	NOMENCLATURE
N/A 
	PART#
N/A 
	SER/LOT#
N/A 
	MANUFACTURER
N/A 

	HARDWARE
NCA 
	NOMENCLATURE
LOX PRES TRANSDCR 
	PART#
PD7400098-079 
	SER/LOT#
2224 
	MANUFACTURER
GULTON 

	Test/Operation
A - ATP 
	Prevailing Condtion
F - FUNCTIONAL 
	F / U
F 
	Fail Mode
MT - P/T HI OR LO 
	Cause
ETT - EI-TEST-EQUP 

	System
ELECTRICAL 
	Defect
XN - NA 
	Material
C - EEE 
	Work Contact
J. ADAMS 
	Fail Date
02/08/1989 

	Received at MSFC
02/13/1989 
	Date Isolated
-- 
	FMEA Reference
3.2.1.1 
	IFA: Mission Phase
-- 
	Mission Elapsed Time
-- 

	Location
GULTON 
	Symptom
ET - MEAS ANOMALY 
	Time Cycle
N/A 

	Effectivity Text
NONE 

	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
-- 
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	MSFC Approved Defer Until Date
-- 
	Contractor Req Defer Until Date
-- 
	LVL 3 Close
-- 
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-- 

	Investigation / Resolution Summary
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05/07/1992 
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05/02/1989 
	Defer Date
-- 
	Add Date
02/13/1989 
	R/C Codes
3 - F/TE -- -- 

	Assignee

	Design
A. JACKMAN 
	Chief Engineer
A. JACKMAN 
	S & MA
R. JACKSON 
	Project
M. PESSIN 
	Project MGR
J. SMELSER 

	Approval

	Design
A. JACKMAN 
	Chief Engineer
J. NICHOLS 
	S & MA
R. JACKSON 
	Project
J. SMELSER 
	Project MGR
J. SMELSER 

	PAC Assignee
J.EL-IBRAHIM 
	PAC Review Complete
JE 
	MSFC Closure Date
05/30/1989 
	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
-- 

	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 PRESSURE TRANSDUCER FAILED THE HIGH RESOLUTION CALIBRATION TEST

SEGMENT OF THE VENDOR ACCEPTANCE TEST PROCEDURE

PREVIOUS CAPS:  E-082, E-091, E-101, E-106, E-110, E-111, E-112, E-115,

E-119, E-120, E-121, E-122.  AND MARS T-35919

	Contractor Investigation/Resolution
4/3/89 - THIS PROBLEM REPORT HAS BEEN DEFERRED FOR STS-30 BASED ON

THE FOLLOWING RATIONALE:

THE LOX PRESSURE TRANSDUCER IS CRIT 1R.  THERE ARE FOUR UNITS INSTALLED

WHILE THREE ARE REQUIRED TO BE FUNCTIONAL IF ONE UNIT FAILS TO OPERATE

THE BACK-UP UNIT COULD BE SWITCHED TO UNTIL T-10 SECONDS

ALL EFFECTIVITIES CLEARED, SINCE THE FAILURE OCCURRED DURING VENDOR

ACCEPTANCE TESTING; ALL INSTALLED COMPONENTS HAVE SUCCESSFULLY PASSED

ACCEPTANCE TESTING

THE ABOVE DEFERRAL RATIONALE HAS BEEN APPROVED BY THE ET PROJECT

MANAGER, MR. J. SMELSER  _____SIGNED 4/21/89________________________

CAUSE:  TEST EQUIPMENT MALFUNCTION

  R/C:  TEST EQUIPMENT HAS BEEN MODIFIED TO PREVENT APPLYING EXCESSIVE

        PRESSURE TO THE PRESSURE TRANSDUCER AND TO RECORD THE PRESSURE

        DURING TESTING

GENERAL

A.  PRESSURE TRANSDUCER S/N 2224 FAILED DURING VENDOR ACCEPTANCE TESTING

    AND WAS DOCUMENTED ON MARS T-35919.  DURING THE HIGH RESOLUTION

    CALIBRATION TEST THE UNIT DEVELOPED A LARGE OUTPUT VOLTAGE ERROR

    THE UNIT FUNCTIONED PROPERLY DURING PRESSURE RISE BUT ON PRESSURE

    FALL, AS THE PRESSURE PASSED A THROUGH APPROXIMATELY 24.7 PSIG, THE

    OUTPUT VOLTAGE DID NOT DECRESE LINEARLY WITH PRESSURE.  THE TEST

    SEGMENT DURING WHICH FAILURE OCCURRED, ATP-3061-0000-87, PARAGRAPH

    5.6, ALLOWS AN OUTPUT VOLTAGE ERROR OF +5% AND -3% OF FULL SCALE

    THE ACTUAL ERROR WAS FOUND TO BE APPROXIMATELY 20%.  THIS

    TRANSDUCER HAD SUCCESSFULLY COMPLETED THE PREVIOUS ATP TEST SEGMENTS

    WHICH INCLUDE:  PROOF PRESSURE; THREE-AXIS VIBRATION; AND PRECISION

    CALIBRATION OF LESS THAN +/-3% ERROR

TASK I  FAILURE INVESTIGATION

A.  FAILURE ANALYSIS T-35919 FOUND THAT THE TRANSDUCER FAILED DUE TO A

    MALFUNCTION IN THE TEST EQUIPMENT UTILIZED IN THE VENDOR ATP.  HIGH

    PRESSURE, FAR EXCEEDING THE 45 PSI PROOF PRESSURE, WAS APPLIED TO

    THE TRANSDUCER.  PHYSICAL DISTORTION OF THE PRESSURE PORT ANEROID

    CAPSULES WAS MEASURED.  THE SECOND FAILURE, MARS T-34394, COMING AS

    IT DID AT THE SOME POINT IN THE VENDOR ATP, BACKS THE FAILURE

    ANALYSIS RESULTS (PROBLEM REPORTED NO A12096).  THE AUTOMATED TEST

    EQUIPMENT WAS UNABLE TO DISCRIMINATE BETWEEN A TEST EQUIPMENT

    MALFUNCTION AND A TRANSDUCER FAILURE, RESULTING IN DAMAGE TO A

    TRANSDUCER

TASK II CORRECTIVE ACTION

THE CAUSE OF THE TEST EQUIPMENT MALFUNCTION IS UNDER INVESTIGATION BY

GULTON SERVONICS' PERSONNEL

CLOSURE STATEMENT

GULTON SERVONICS HAS BEEN UNABLE AS YET TO IDENTIFY THE ROOT CAUSE OF

THE TEST EQUIPMENT MALFUNCTION.  IN LIEU OF CORRECTING THE CAUSE,

SEVERAL MEASURES WERE TAKEN TO PREVENT DAMAGE TO THE TRANSDUCERS UNDER

TEST.  THE GAS PRESSURE SUPPLY TO THE TEST EQUIPMENT IS NOW LIMITED BY A

PRESSURE REGULATOR TO THE PROOF PRESSURE RATING OF THE TRANSDUCER.  A

POWER LINER VOLTAGE TRANSIENT SUPPRESOR PLACED BETWEEN THE TEST

EQUIPMENT AND THE AC POWER SOURCE.  A STRIP CHART RECORDER WAS DIRECTLY

CONNECTED TO THE TEST EQUIPMENT PRESSURE SENSOR, THUS BYPASSING THE

COMPUTER IN THE DATA ACQUISITION LOOP.  IN THE EVENT OF FUTURE TEST

EQUIPMENT MALFUNCTIONS WHICH RESULT IN A HIGHER THAN INTENDED PRESSURE

BEING APPLIED TO A TRANSDUCER, THE CHART RECORDER WILL PROVIDE A RECORD

OF THE EVENT.  THE CHART WILL BE APPENDED TO THE ATP RESULTS OF EACH

TRANSDUCER.  EFFORTS TO DETERMINE THE ROOT CAUSE OF THE TEST EQUIPMENT

MALFUNCTIONS CONTINUE.  SHOULD IT PROVE POSSIBLE, AT A LATER DATE, TO

IDENTIFY THE TEST EQUIPMENT PROBLEMS, FURTHER CHANGES TO THE AUTOMATED

TEST EQUIPMENT WILL BE MADE

TASK CLOSED

TASK III CLEARANCE OF EFFECTIVITIES

ALL ET'S CLEARED.  THE FAILURE DURING VENDOR ACCEPTANCE TESTING AND ALL

INSTALLED TRANSDUCERS HAVE SUCCESSFULLY PASSED THE ACCEPTANCE TEST

TASK CLOSED

TASK  IV  CAPS CLOSURE SUMMARY

THE VENDOR'S TEST EQUIPMENT MALFUNCTIONED AND DAMAGED A PRESSURE

TRANSDUCER BY APPLYING EXCESSIVE PRESSURE.  THE TEST EQUIPMENT FAILED TO

RECORD THE PRESSURE EVENT.  THE TEST EQUIPMENT HAS BEEN MODIFIED TO

CORRECT BOTH PROBLEMS

TASK CLOSED

THIS PROBLEM REPORT IS SUBMITTED TO MSFC FOR CLOSURE REVIEW AND

APPROVAL

	MSFC Response/Concurrence
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