	MSFC Problem Reporting and Corrective Action (PRACA) System

	WHOLE RECORD REPORT( + ADDENDUM)




	MSFC Record #
A09274 
	In-Flight Anomaly Number
-- 
	Contractor Report Number
E-092 
	JSC#
-- 
	KSC#
-- 

	Problem Title
LH2 ULLAGE PRESSURE TRANSDUCER HAD INTERMITTENT DROPOUT 

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

	HCRIT
-- 
	Sys_Lvl
N 
	Misc Codes
A (0) B C D E F G H I J K L M N O 

	HARDWARE
EIM 
	NOMENCLATURE
EXTERNAL TANK 
	PART#
82601000000 
	SER/LOT#
LWT-13 
	MANUFACTURER
MMC 

	HARDWARE
LRU 
	NOMENCLATURE
EXTERNAL TANK 
	PART#
82601000000 
	SER/LOT#
LWT-13 
	MANUFACTURER
MMC 

	HARDWARE
NCA 
	NOMENCLATURE
LH2 ULL PRES TRNSDCR 
	PART#
PD7400098-039 
	SER/LOT#
NOTE 1 
	MANUFACTURER
GULTON 

	Test/Operation
L - FLD 
	Prevailing Condtion
F - FUNCTIONAL 
	F / U
F 
	Fail Mode
EV - NOT-TO-SPEC 
	Cause
ETE - EI-TEST-ENVR 

	System
ELECTRICAL 
	Defect
CN - CONTAM 
	Material
E - EL C/W 
	Work Contact
J. ADAMS 
	Fail Date
06/17/1985 

	Received at MSFC
07/23/1985 
	Date Isolated
-- 
	FMEA Reference
3.1.2.9 
	IFA: Mission Phase
-- 
	Mission Elapsed Time
-- 

	Location
KSC 
	Symptom
EF - INTERMITTENT 
	Time Cycle
-- 

	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
-- 

	Estimated Completion Dates

	MSFC Approved Defer Until Date
-- 
	Contractor Req Defer Until Date
-- 
	LVL 3 Close
-- 
	Remark / Action
-- 

	Investigation / Resolution Summary


	Last MSFC Update
02/14/1995 
	CN RSLV SBMT
02/13/1987 
	Defer Date
-- 
	Add Date
-- 
	R/C Codes
2 - MFG -- -- 

	Assignee

	Design
P. MULLER 
	Chief Engineer
J. NICHOLS 
	S & MA
R. JACKSON 
	Project
M. PESSIN 
	Project MGR
-- 

	Approval

	Design
P. MULLER 
	Chief Engineer
J. NICHOLS 
	S & MA
R. JACKSON 
	Project
M. PESSIN 
	Project MGR
-- 

	PAC Assignee
J.EL-IBRAHIM 
	PAC Review Complete
JE 
	MSFC Closure Date
11/06/1987 
	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
REF: ULLAGE PRESSURE TRANSDUCERS NOS. 2 & 3 EXPERIENCED INTERMITTENT

SIGNAL DROPOUTS DURING REPLENISH UNTIL THE LH2 TANK WAS PRESSURIZED

NOTE 1: S/N'S INVOLVED ARE 495 AND 497. REF CAPS E-082

	Contractor Investigation/Resolution
R/A - ADDITIONAL INSPECTION STEPS HAVE BEEN ADDED DURING MANUFACTURING

TO REDUCE THE FREQUENCY OF OCCURRENCE. THE PROBABLE CAUSE WAS INTERNAL

CONTAMINATION OF THE PRESSURE TRANSDUCERS. 7/23/85 - NO CONSTRAINT TO

FUTURE LAUNCHES. SYSTEM IS FAIL SAFE FOR THIS FAILURE MODE. WORST CASE

LOCATION OF THIS DEFECT WOULD OPEN THE FLOW CONTROL VALVE WHICH WOULD

INCREASE TANK PRESSURE & MOVE WIPER OFF DAMAGED WINDING. (REF CAPS

E-082/PAS NO. A08475 FOR SIMILAR PROBLEM). SIGNATURE - G. P. BRIDWELL -

G. P. BRIDWELL, ET PROJECT 8/7/85 UPDATED FROM STS-25 (51G) FLT

EVALUATION REPORT AS FOLLOWS - LH2 ULLAGE PRESSURE TRANSDUCERS NOS. 2 &

3 "DROPPED OUT" INTERMITTENTLY DURING THE REPLENISH PHASE OF LOADING &

INDICATED VALUES LESS THAN THE TRUE PRESSURE. THE DROPOUTS OCCURRED

AFTER THE PRESSURE IN THE LH2 TANK DECREASED TO ATMOSPHERIC PRESSURE

BOTH TRANSDUCERS OPERATED NORMALLY DURING PREPRESSURIZATION & FLT. THE

DROPOUTS ARE APPARENTLY CAUSED BY A NONCONDUCTNG MTRL GETTING BETWEEN

THE WIPER & THE WINDING CREATING AN OPEN CIRCUIT. THE SOURCE OF THE

MTRL IS PROBABLY OUTGASSING OF MTRLS IN THE EVACUATED AREA OF THE

TRANSDUCER & DEBRIS FROM THE CONSTANT SCRUBBING OF THE WIPER ON THE

WINDING AT ATMOS- PHERIC PRESSURE. THE DROPOUT PROBLEM ALSO OCCURRED ON

LWT-6 (STS-41D). SINCE THIS PROBLEM HAS OCCURRED ONLY ON 3 OUT OF THE

72 TRANSDUCERS FLOWN TO DATE & ONLY FOR SHORT PERIODS OF TIME & ONLY AT

ATMOSPHERIC PRESSURE, IT IS CONSIDERED A TOLERABLE CONDITION. MOREOVER,

A SPARE TRANSDUCER IS AVAILABLE IN THE EVENT OF COMPLETE TRANSDUCER

FAILURE (4 TRANSDUCERS ARE INSTALLED WITH ONLY 3 REQUIRED). 8/15/85 PRB

STATUS - THIS CAPS OPENED TO ADDRESS LWT-13/51G PRELAUNCH ANOMALIES PER

MSFC REQUEST. A REQUEST HAS BEEN SUBMITTED TO CHANGE THE OMRSD AT KSC

TO TOLERATE THIS CONDITION. THIS CAPS WILL TRACK THE PROPOSED CHANGE TO

THE OMRSD. 10/17/85 PRB STATUS - THIS CAPS OPENED "PANDORA'S BOX." AN

EXTENSIVE TEST/ANALYSIS PROGRAM HAS BEEN STARTED. TRANSDUCERS HAVE BEEN

BISECTED. MMC ENGINEERING FOLLOWING TEST PROGRAM. TEN OR MORE TESTS ARE

PLANNED WITH SOME ALREADY IN PROGRESS. OMRSD REVISION IS PENDING MSFC

APPROVAL. 11/21/85 PRB STATUS - INVESTIGATION HAS BEEN REOPENED AGAINST

CAPS E-082 TO DETERMINE MECHANICAL DAMAGE, SIGNAL DROPOUT, AND

EXCESSIVE WEAR. CLOSURE OF THIS CAPS PENDING CLOSURE OF CAPS E-082

1/16/86 PRB STATUS - OMRSD CHANGE REQUEST IS STILL AT MSFC FOR

REVIEW/APPROVAL. 3/20/86 PRB STATUS - DECISION ON OMRSD CHANGE IS

DELAYED AT MSFC. ECD IS UNKNOWN. 4/17/86 PRB STATUS - NO CHANGE

5/15/86 PRB STATUS - OMRSD REVISION HAS BEEN SUBMITTED TO MSFC FOR

REVIEW. MMC TO CONTACT MR. J. SULCER, MMC/HUNTSVILLE, FOR OMRSD RELEASE

STATUS. 6/19/86 PRB STATUS - DECISION IS HELD IN ABEYANCE BY NASA. MSFC

FORWARDED THE CHANGE, M5923A, TO KSC AND VAFB ON 4-8-86. 7/15/86 PRB

STATUS - MSFC EXPECTS ANSWER TO RCN M5923A ON JULY 22, 1986. 8/21/86

PRB STATUS - AWAITING LAUNCH SITE APPROVAL. ECD UNKNOWN. 9/18/86 PRB

STATUS - RCN M6923A IS AWAITING APPROVAL AT KSC. ECD IS UNKNOWN

10/16/86 PRB STATUS - RCN HAS BEEN APPROVED BY THE OMRSD COMMITTEE AND

FORWARDED TO LEVEL II FOR DISPOSITION. 8/16/87 - CLOSURE (REFERENCE

CAPS E-92(PF)A: FAILURE INVESTIGATION A. DURING THE "STABLE REPLENISH"

PORTION OF THE LH2 LOADING CYCLE ON LWT-13, STS-51G, INTERMITTENT

SIGNAL DROPOUTS OCCURRED ON LH2 ULLAGE PRESSURE TRANSDUCERS NUMBER 2

AND NUMBER 3. "STABLE RE- PLENISH" HAS THE LH2 VENT VALVE COMMANDED

FULL OPEN WHICH RESULTS IN THE ULLAGE AREA BEING AT OR NEAR AMBIENT AIR

PRESSURE. AFTER A PERIOD OF TIME IN THIS MODE, THE LOCAL AMBIENT AIR

PRESSURE DECREASED SLIGHTLY. WHEN THE PRESSURE DECREASED, THE SIGNAL

DROPOUTS OF THE TRANSDUCERS OC- CURRED. WHEN LOCAL AMBIENT AIR PRESSURE

INCREASED, THE TRANSDUCERS RETURNED TO NORMAL OPERATION (REFERENCE MSFC

PROBLEM CONTROL SHEET A09294). ELECTRICAL ENGINEERING, DEPARTMENT 3513,

EVALUATED THE DATA AND HYPOTHESIZED THAT AN ACCUMULA- TION OF

CONTAMINANTS HAD BUILT UP ON THE INTERNAL RESISTIVE ELEMENTS OF THE

PRESSURE TRANSDUCERS. WHEN THE PRESSURE FELL, THE WIPERS HAD RIDDEN ON

TOP OF THE CONTAMINANTS, CAUSING THE DROPOUTS (REFERENCE FLIGHT ACTION

REQUEST 25-001). B. ELECTRICAL ENGINEERING, DEPARTMENT 3513, WAS

DIRECTED BY NASA TO DEVELOP GUIDELINES TO BE ADDED AS A NOTE TO THE

OMRSD, OR OTHER DOCUMENT, TO DEFINE SIGNAL DROPOUTS OF THE LH2 ULLAGE

PRESSURE TRANSDUCERS AT AMBIENT AIR PRESSURE AS A TOLERABLE CONDITION

REFERENCE PRB MEETING NUMBER 56, ACTION ITEM 40. THE GUIDELINES WERE

DEVELOPED AND SUBMITTED ON MAF ACTION REQUEST 5361 (REFERENCE

INTEROFFICE MEMORANDUM 3513-85-045). C. REVISION CHANGE NOTICE (RCN)

MT6923 WAS GENERATED FROM THE ACTION REQUEST. IT WAS SUBJECTED TO

SEVERAL REVIEWS AND RESULTING MODIFICATIONS. WHEN RCN 6923A REACHED MR

WM. FISHER, JSC, THE RCN WAS REJECTED AS BEING UNDESIRABLE. PER NASA

DIRECTION, THE RCN IS TO BE CANCELLED AND THIS CAPS IS TO BE CLOSED

(REFERENCE INTEROFFICE MEMORANDUM 3545-86-052). CORRECTIVE ACTION NONE

REQUIRED. THE PURPOSE OF THIS CAPS WAS TO TRACK THE REQUESTED OMRSD

REVISION WHICH NASA SUB- SEQUENTLY DISAPPROVED. CORRECTIVE ACTION WAS

DEVELOPED IN RESPONSE TO PRESSURE TRANSDUCER FAILURES THAT OCCURRED

AFTER THIS CAPS WAS OPENED. A NUMBER OF MARTIN MARIETTA PROCUREMENT

QUALITY MAN- DATORY INSPECTION POINTS WERE ADDED TO THE VENDOR'S

MANUFACTURING DOCUMENTATION. THE INSPECTIONS PROVIDE INCREASED

ASSURANCE THAT THE TRANSDUCERS MEET THE ENGINEERING REQUIREMENTS WHICH

WILL SERVE TO REDUCE THE FAILURE RATE (REFERENCE CAPS E-082). CLEARANCE

OF EFFECTIVITIES THERE ARE NO CONSTRAINTS. THE PRESSURE CONTROL SYSTEM

IS FAIL-SAFE FOR THIS FAILURE MODE. THE WORST CASE OF THIS DEFECT WOULD

OPEN THE ENGINE FLOW CONTROL VALVE WHICH WOULD INCREASE TANK PRESSURE

AND MOVE THE WIPER OFF OF THE CONTAMINATION PARTICLE. CLOSURE SUMMARY

THIS CAPS WAS OPENED TO OBTAIN CHANGES IN THE OMRSD TO ALLOW SIGNAL

DROPOUTS, UNDER SPECIFIC CONDITIONS, OF THE LH2 ULLAGE PRESSURE

TRANSDUCERS. THE CHANGES WERE RECONSIDERED AND DEEMED TO BE

UNDESIRABLE. THE CHANGES WERE CANCELLED AND THIS CAPS CLOSED

CORRECTIVE ACTION HAS BEEN TAKEN BY CAPS E-082 TO REDUCE THE FREQUENCY

OF OCCURRENCE OF SUCH FAILURES BY ADDING INSPECTION STEPS TO THE

PRESSURE TRANSDUCER MANUFACTURING PROCESSES. THIS PROBLEM IS SUBMITTED

TO MSFC FOR CLOSURE REVIEW AND APPROVALS
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