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	Problem Description
REVIEW OF ENDEAVOR'S UMBILICAL WELL CAMERA FILM DISCLOSED A DIVOT

(14 - 16 INCHES IN DIAMETER) IN THE INTERTANK TWO TONE FOAM CENTERED

BETWEEN THE BIPOD STRUTS, AS DOCUMENTED ON IFA STS-47-T-001 DATED

10/1/92

FMEA PARAGRAPH 5.6.2.1 - LOSS OF SOFI DURING ASCENT IS CRITICALITY 1

REV "B" - CLOSES CAPS

        - ADDS INFORMATION TO TASK I,II,III AND IV FOR CLOSURES

	Contractor Investigation/Resolution
GENERAL

THE EXTERNAL TANK'S INTERTANK TPS APPLICATION EFFECTIVE ET-51 AND

SUBSEQUENT INVOLVES THE USE OF TWO (2) CPR FOAM SPRAY GUNS WHICH FILL

THE VALLEYS BETWEEN THE STRUCTURAL STRINGERS AND COVER THE STRINGERS

IN A SINGLE FOAM SPRAY

THROUGH ET-50, THE INTERTANK HAD TWO DIFFERENT SOFI CONFIGURATIONS

THE +/-Y THRUST PANELS AND AN AREA OF THE +Z PANELS HAVE BX-250

FILLING THE VALLEY BETWEEN THE STRINGERS WITH ISOCHEM APPLIED OVER

THE BX-250. CPR IS APPLIED OVER THE BX-250 AND ISOCHEM DURING THE

SPRAY OF THE INTERTANK. THE FINAL TPS CONFIGURATION INCLUDES TWO-TONE

AREAS (CPR OVER BX) AND CPR-488 OVER THE PRIMED SUBSTRATE. VENT HOLES

ARE DRILLED IN THE TWO-TONE AREAS AT KSC. THESE EIGHT-OF-AN-INCH

DIAMETER HOLES ARE LOCATED IN THE VALLEYS BETWEEN THE STRINGERS AND

PENETRATE THROUGH THE CPR-488/ISOCHEM INTERFACE TO ALLOW VENTING OF

ANY LOCALIZED VOIDS THAT MAY EXIST

TASK I. FAILURE INVESTIGATION

A.    MATERIAL SCIENCES (TPS ENGINEERING)

 1.   REVIEW AVAILABLE PHOTOGRAPHS AND FILM OF ET-45 FOR MISSING INTER

      TANK FOAM AND DETERMINE APPROXIMATE SIZE AND DEPTH OF AREAS

      RESPONSIBILITY:    S. COPSEY/4151 - C. GRAY/4150

      COMPLETED

      CLOSURE STATEMENT

      UMBILICAL PHOTOGRAPHS SHOW A DIVOT ON THE INTERTANK TWO -TONE

      SOFI JUST FORWARD OF LH2 SPLICE CLOSEOUT CENTERED BETWEEN

      BIPODS. THE DIVOT IS ESTIMATED TO BE 14 - 16 INCHES IN DIAMETER

      WITH INDETERMINABLE DEPTH BECAUSE OF INSUFFICIENT PHOTOGRAPH

      RESOLUTION

      (REF. IFA STS 47-T-001 CHARTS 4151.SC.10/92)

  2.  CONSTRUCT FAULT TREES FOR INTERTANK LOSS OF TPS

      RESPONSIBILITY:      S. COPSEY/4151 - C. GRAY/4150

      COMPLETED

      CLOSURE STATEMENT

      WORKING FAULT TREES HAVE BEEN PROVIDED

      (REF. IFA STS 47-T-001 CHARTS 4151.SC.10/92)

  3.  REVIEW SRB DAMAGE REPORTS FOR LOSS OR DAMAGE TO TPS

      RESPONSIBILITY:      S. COPSEY/4151 - C. GRAY/4150

      COMPLETED

      CLOSURE STATEMENT

      SMALL AMOUNT OF MISSING MATERIAL WOULD NOT HAVE BEEN CAPABLE OF

      CAUSING THE OBSERVED ET DIVOT. FURTHERMORE, THERE IS NO

      TRANSPORT MECHANISM TO TRANSLATE MATERIAL FROM THE SRB'S TO

      THIS AREA OF THE ET

      (REF CCMAIL MESSAGE S. COPSEY TO K. KILLIAN 10/92)

  4.  ADDRESS THE EFFECTS OF MOMENTARY GUN ANOMALIES ON FOAM INTEGRITY

      RESPONSIBILITY:      S. COPSEY/4151 - C. GRAY/4150

      COMPLETED

      CLOSURE STATEMENT

      AVAILABLE DATA INDICATE THAT FOAM RATIOS FROM 1.25 TO 1 THROUGH

      2.75 TO 1 (NORMAL RATIO IS 2 TO 1) DO NOT DRAMATICALLY AFFECT

      FOAM STRENGTH. (REFERENCE CAPS T-062)

 B.   PRODUCT ASSURANCE

  1.  LOCATE THE NONCONFORMANCE PAPER DOCUMENTING THE SOFI REPAIR

      ON THE +Z AXIS OF ET-45 SHOWN ON PRE-FLIGHT PHOTOGRAPHS

      RESPONSIBILITY:        K. KILLIAN/3741 - E. HARTLEY/3740

      COMPLETED

      CLOSURE STATEMENT

      DR D143402 ITEM 1 DOCUMENTS A GOUGE (APPROXIMATELY .3"LX.2"WX

      .2"D)

      IN THE SOFI AT STATION 1010 AND WHICH WAS REPAIRED PER SRI T-002

      (REF IOM 3741-92-219)

  2.  DETERMINE CPR AND TIE COAT MATERIAL LOTS USED IN FABRICATION OF

      ET-45 INTERTANK AND ANY ASSOCIATED MATERIAL NONCONFORMANCES

      RESPONSIBILITY:         K. KILLIAN/3741 - E. HARTLEY/3740

      COMPLETED

      CLOSURE STATEMENT

      CPR LOT #85G557 WAS USED AND WAS REJECTED (RAP) ON MARS T-87908

      FOR LOW FREE FOAM DENSITY AND DISPOSITIONED USE-AS-IS. THIS IS

      NOT CONSIDERED A CONCERN

      ISOCHEM LOT 86G083 WAS USED AND WAS REJECTED (RAP) MARS T-87597

      FOR VISCOSITY, GEL TIME AND STYRENE CONTENT AND DISPOSITIONED

      USE-AS-IS. THIS IS NOT CONSIDERED A CONCERN

      (REF IOM 3741-92-219)

  3.  EXTRACT ET-45 INTERTANK ACCEPTANCE PLUG PULL DATA IN LOCAL

      SPRAY AREA AND REQUIREMENT FROM FABRICATION RECORDS. INDICATE

      ANY OUT OF SPECIFICATION DATA

      RESPONSIBILITY:         K. KILLIAN/3741 - E. HARTLEY/3740

      COMPLETED

      CLOSURE STATEMENT

      THE PLUG PULL DATA FROM THE SPRAY AREA AVERAGED 51 PSI

      (REF IOM 3741-92-219)

  4.  REVIEW TPS MRB MARS FOR ET-45. REPORT ANY ANOMALIES THAT

      MAYBE POTENTIALLY RELATED TO LOSS OF FOAM BETWEEN  STATIONS

      1123 AND 1110

      RESPONSIBILITY:         K. KILLIAN/3741 - E. HARTLEY/3740

      COMPLETED

      CLOSURE STATEMENT

      NO MRB MARS WERE LOCATED IN THE SUBJECT AREA

      (REF IOM 3741-92-219)

  5.  DETERMINE CPR AND TIE COAT MATERIAL LOTS USED IN FABRICATION

      OF ET-49 INTERTANK AND ANY ASSOCIATED MATERIAL NONCONFORMANCES

      RESPONSIBILITY:         K. KILLIAN/3741 - E. HARTLEY/3740

      COMPLETED

      CLOSURE STATEMENT

      CPR LOT#85G560 WAS USED AND WAS REJECTED (SHELF-LIFE EXTENSION

      2) ON MARS T95830 FOR LOW FREE FOAM DENSITY AND DISPOSITIONED

      USE-AS-IS. SINCE THE ACCEPTANCE OF THE FOAM IS BASED UPON

      SPRAYED FOAM DENSITY, THIS IS NOT CONSIDERED A CONCERN

      ISOCHEM LOT#86G259 WAS USED AND WAS REJECTED (RAP) ON MARS

      T95450 FOR GEL TIME AND STYRENE CONTENT AND DISPOSITIONED USE-

      AS-IS. SINCE THE PLUG PULL VALUES FOR THIS APPLIED FOAM WERE

      ACCEPTABLE AND VENT HOLES DRILLED BEFORE LAUNCH TO VENT ANY

      VOIDS THAT MAY OCCUR AT THE INTERFACE, THIS IS NOT CONSIDERED

      A CONCERN. (REF IOM 3741-92-221)

  6.  EXTRACT ET-49 INTERTANK ACCEPTANCE PLUG PULL DATA IN LOCAL

      SPRAY AREA AND REQUIREMENT FROM THE FABRICATION RECORDS

      INDICATE ANY OUT OF SPECIFICATION DATA

      RESPONSIBILITY:         K. KILLIAN/3741 - E. HARTLEY/3740

      COMPLETED

      CLOSURE STATEMENT

      THE PLUG PULL DATA FROM THE +Z AREA AVERAGED 48 PSI. THE

      PLUG PULL DATA FROM THE +Y PANEL AVERAGED 44 PSI. THE PLUG

      PULL DATA FROM THE -Y PANEL AVERAGED 47 PSI. (REF IOM 3741-

      92-221)

  7.  REVIEW TPS MRB MARS FOR ET-49. REPORT ANY ANOMALIES THAT MAYBE

      POTENTIALLY RELATED TO LOSS OF INTERTANK SOFI

      RESPONSIBILITY:         K. KILLIAN/3741 - E. HARTLEY/3740

      COMPLETED

      CLOSURE STATEMENT

      MARS T94593 DOCUMENTING COMPONENT TEMPERATURES 2.1 DEGREES

      ABOVE ALLOWABLE, FOAM DENSITY OF 2.86 MAX. ALLOWED 2.8 AND

      LEAD-IN DENSITY NOT PERFORMED WERE USE-AS-IS. THESE ARE NOT

      CONSIDERED CONCERNS. (REF IOM 3741-92-221)

C.    DESIGN ENGINEERING

  1.  PROVIDE RATIONALE THAT THE VENT HOLES IN THE TWO TONE SOFI

      PENETRATE TO THE POSSIBLE VOID AREAS

      RESPONSIBILITY:        E. SWEET/3512 - R. ROGERS/3510

      COMPLETED

      CLOSURE STATEMENT

      DCN "E" (B01936 SUPPLEMENT D) TO DRAWING 80971029422

      REVISED THE VENT HOLE DEPTH AFTER STS-32

 D.   SYSTEM ENGINEERING

   1. REVIEW THE FLIGHT TRAJECTORY OF ET-45 FOR ANY UNUSUAL

      PERTURBATION

      RESPONSIBILITY:        L. HARTLEY/3532 - J JOHNSON/3532

      COMPLETED

      CLOSURE STATEMENT

      BEST ESTIMATE TRAJECTORY (BET) INDICATES NO FLIGHT PARAMETER

      EXCURSIONS THAT CAN BE ATTRIBUTED TO CAUSING DEBRIS

      (REF CCMAIL MESSAGE C. HOLDING TO K. KILLIAN 10/92)

 F.   STRESS ENGINEERING

   1. DETERMINE F.S. IN REGION FOR INTERTANK STRUCTURAL BUCKLING

      AND CRYOGENIC STRAIN

      RESPONSIBILITY:       K. MONTELEPRE/3521 - G. COPELAND/3520

      COMPLETED

      CLOSURE STATEMENT

      THE F.S. FOR BUCKLING IS 1.67 AND FOR CRYOGENIC STRAIN IS 1.56

      (REF. IFA STS 47-T-001 CHARTS 4151.SC.10/92)

 H.   KSC OPERATIONS

   1. REVIEW KSC PROCESSING OF ET-45 INTERTANK AND DOCUMENT ANY

      CONDITIONS THAT COULD CONTRIBUTE TO THE INTERTANK ANOMALY

      RESPONSIBILITY:       B. FERRELL/3930 - R. WETMORE/3930

      COMPLETED

      CLOSURE STATEMENT

      NO ANOMALOUS CONDITIONS WERE DETECTED

      (REF. IFA STS 47-T-001 CHARTS 4151.SC.10/92)

   2. REVIEW KSC PROCESSING OF ET-49 INTERTANK AND DOCUMENT

      ANY CONDITIONS THAT COULD CONTRIBUTE TO AN INTERTANK ANOMALY

      RESPONSIBILITY:      B. FERRELL/3930 - R. WETMORE/3930

      COMPLETED

      CLOSURE STATEMENT

      NO ANOMALOUS CONDITIONS WERE DETECTED. (REF AR M2061)

      TASK II. CORRECTIVE ACTION

      THERE IS NO IMMEDIATE OR PLANNED CORRECTIVE ACTION. THIS IS

      AN EXPLAINED CLOSURE CAPS, DOCUMENTING AN UNEXPLAINED ANOMALY

      TASK III CLEARANCE OF EFFECTIVITIES

      ET-49 IS CLEARED FOR FLIGHT. THE CAUSE OF THE ANOMALY COULD NOT

      BE ASCERTAINED BY EXTENSIVE ANALYSIS. LOSS OF THIS TYPE OF FOAM

      (IF IT OCCURS) IS NOT AN ORBITER SAFETY OF FLIGHT CONCERN BUT

      ONE OF ORBITER TILE MAINTENANCE

      ET-51, ET-54 AND SUBSEQUENT CLEARED. THESE ETS ARE OF A

      DIFFERENT CONFIGURATION WHERE THE ISOCHEM LAYER IS ELIMINATED

      THROUGH THE TWO GUN SPRAY TECHNIQUE

      NOTE: THIS IS ALSO THE DEFERRAL RATIONALE

      TASK IV. CAUSE AND CORRECTIVE ACTION SUMMARY

      FAULT TREE ANALYSIS WAS USED TO IDENTIFY POSSIBLE CAUSES OF

      DIVOTS. THE MAJOR AREAS INCLUDE IN THE FAULT TREE WERE:

      -   EXCESSIVE FLIGHT ENVIRONMENTS

      -   MECHANICAL DAMAGE

      -   PROCESSING OR ASSEMBLY ANOMALY

      -   OTHER CAUSES - MATERIAL AGE, BSM IMPINGEMENT, FLUID

          SPILL

      NO CREDIBLE EVIDENCE FOR A POSSIBLE CAUSE WAS FOUND IN ANY

      OF THE ABOVE

      THE CAUSE OF THE ANOMALY WAS NOT DETERMINED AND IS CLASSIFIED

      AS AN UNEXPLAINED ANOMALY

      THERE IS NO IMMEDIATE OR PLANNED CORRECTIVE ACTION

      THIS IS AN EXPLAINED CLOSURE CAPS

      THIS CAPS IS CLOSED

	MSFC Response/Concurrence
10/2/92 - DEFERRAL RATIONALE:

BASED ON THE INFORMATION IN "TASK III. CLEARANCE OF EFFECTIVITIES"

(ABOVE), THIS PROBLEM HAS BEEN DEFERRED FOR ET-51 AND ET-54 AND

SUBSEQUENT PER NSTS 08126, REVISION E, PARAGRAPH 3.3.10.1, ITEM A WHICH

STATES "THE PROBLEM IS NOT APPLICABLE TO THE FLIGHT(S) (SYSTEM NOT

INSTALLED OR USED ON THE FLIGHT)."

APPROVAL: ______PARKER COUNTS____________________  DATE: __10/5/92____

            PARKER COUNTS

            ET PROJECT MANAGER
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