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SHUTTLE CRITICAL ITEMS LIST - ORBITER NUMBER : ﬂE-lﬁﬂ:ESEI-K

SUBSYSTEM NAME: ARS . CDOLING

REVISION ; 2 Q1/08/90

PART NAME PART NUMEER

VENDCR NAME VENDOR NUMEER
LRY : COLDPLATE VO70-513C10
LR COLOPLATE v370-513180
LRL COLOPLATE ¥070-8132C
Lau COLORLATE VO70-5132C8
LU COLOPLATE WO0J70-51Z221C
LRU COLAPLATE Y070-812z11
LRU : COLOPLATE uQ70-413212
LRU CULDPLATE Y070-813413
LR COLOPLATE JO70-212824d
L3y COLOPLATS JO070-5i5218
L3y COLOPLATE Y070-815E20
LAU COLOPLATE YO70-513228
LRU COLDPLATE YO70-613228
LRU COLOPLATE ¥O70-6132131
LAY i COLDPLATE vO70-5333232
LAY COLOPLATE WO70-513233
LaU COLOPLATE VG70-613234
L3U COLOPLATE vo70-613237
LR COLOPLATE VOYC-56132241
LA : COLDPLATE VO7C-513242
LRY COLDPLATE ¥§7/C-513243
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PaGE: 2 PREMT QATE: Q1/08,/90

SHUTTLE CRITICAL ITEMS LIST - ORBITER NUMBER : BE‘IE}—L'(/J,EEI-I .
LRU : COLDPLATE ¥070-613371
L%u : COLDFLATE V070-813373
LAl : COLOPLATE ¥070-613374
=Ry : COLOPLATE vO70-613%98
L3l : CILDPLATE VO70-513537
LU : COLDPLATE VG70-5135098

i o ik o o o o B o B o o o o o e o B o o B . " o " o

QUANTITY OF LIKE ITEMS: 4l

FURCTION:
PROVIDES HEAT DISSLPATTON OF AVIOMICS 3AY zCUIFMENT 8Y MEANS OF .
COMCUCTLION 70 THE WATe® CO0LANT LZ3PS.  FORTY-NINE CCLIPLATES pPE3 SE7.

COLOP*ATE ¢/N QUANMT T ZQUJ#MENT CIELED

YOFZ-B13207 Z £.0F &

Y070 -313208 3 JWE CINT 355 'S

Y07T.812210 - L

JG70-613711 - CCM5eC'S

DV0-R137217 . CCUA, 2085, R/L OATA INTLYR

5-BAND APNDR'S., N/W S/P'A
#fL INTERR'S, PSL 515 PROC'S
MCA 3, EVASATC XLVR

Ji0-813213
J0i0-8137214
#070-8137215

H070-813220 M OXMT 'S
4070-513225 KU BAND Ed-iA & EA-Z24, HND'S
4J0-513225 KU BAND 5P

¥070-413231
4070-613232

3/B PRE IMP, 5/B PWR AMP
MSS PCM RCRDR, JP RACLR'S

YO070-613233 INYERTERS
4070-613234 PCM MSTR'S
4070-5813237 INYERTERS
¥370-613241 MTL

v070=013242 L3AD CONT ASSY'S
V07-513243 MOM & TG COND'S
4070-513371 MOM'3
Y170-813373 MASS MEM'S

i070-513374
J070-5135%6
Va70-5138%7
4070-813538

RAD ALT % MOM'3
TEAT GRAPHICS
GP3 4

GPS 3

b b 1 P L Lad Ll 0 Lad B L0 b b Ll L I D
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. SHUTTLE CRITICAL ITEMS LIST - ORSITER  NUMBER: ﬂE-lE(;i:ﬁ/SEl-I

TWO ADOITIONAL COLDPLATES PROVIOE HEAT DISSIPATION FOR MOM QF4 (FLIGHT
DECKY AND FLOOGLEIGHT (PAYLOAD 347); P/N'S wCFd-413010, VO70-513180.
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fAGE 2 8

SHUTTLE CRITICAL ITEMS LIST - QRBITER

JUBSYSTEM: ARS - COOLING
LRU +CDLOPLATE
[TEM NAME: CJLOFLATE

T e e e o ks — bk

FAILURE MODE:
RESTRILTED FLOW

MISSION PHASE:

PL FRELAUMCH

Lg LIFT-0FF

oG OM-DRBLT

ng QE-GREBIT

LS LANOING SAFING

VEHICLF/PAYLOAD/KIT EFFECTIVITY: 192
: 123
: 14

CAUSE: :
SILT, CONTAMINATICN, CORROSION

PRINT DATE: 01/08/50
NUMBER: 06-1B320£61-02 st
REVISION# 2 D1/08/30

CRITICALITY OF THIS
FAILURE MODE:IR2

A e " ——————— -

COLUMBIA
OTSCoVERY
ATLANTIS

CRITICALITY 1/1 DURING INTACT ABORT ONLY? WO

okl RN R R o o A wh e o o

RETQUNDANCY SCREZN A) Fail

SCAEEN A FAILS BECAUSE FLOW 8LOCXAGE IN IMDIVIDUAL CILOPLATES 1S NOT

B} FAIL
£) Pass
P?SS!FA[L RATTQHALE:
A
DETECTABLE.
B}

SCREEN B FAZLS BECAUSE FLOW BLODCXAGE
BETECTABLE.

T kN iy A okl N A o e S

- —— o
e T —— S i

Lt b LT A ——
- T e v Ly e

{A) SUBSYSTEM:

IN INDIMIDUAL COLOPLATES 1S wOT

i ——————————— — T i i o e e e
=P ub e e T ——————— . . o v

el v ———— T o —

FLHCTIGNAL CEGRAQATION - RECUCED COOLING CAPARILITY OF CILOPLATE.
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SHUTTLE CRITICAL ITEMS LIST - ORBITER NUMBER: UE—lEJ:EEEI-DE

(B} INTERFACING SUBSYSTEM(S):

TNTERFACE SEGRADATION - JNASLE "0 PROVIDE ADEQUATE CIOLING FOR
AVIONICS L3 ON AFFECTED COLDPLATE. LOSS OF COOLING OF ONE AVIONICS
BOX [S MOT CETECTED UNTIL TS PERFORMANCE iS AFFECTED BY DVERMEATING.

(C) MISSTON:
NO EFFECT.

(D) CREW, VEHICLE, AND ELEMENT{S):
N0 EFFECT,

(E) FUNCTTONAL CRITICALITY EFFECTS:
SECOMD ASSQCIATED FAILURE IN OTHER WATER COOLANT LOGP MAY RESULT (M LOS3
QOF CREW/VEHTCLE.

T a W CEE CEE L o Sk W W W W W I W W W W W W M W HE W W W W W N NN N N HE W W W W W W W W W W W NN W N L MEN M R R N R R R

e e e i L R B e e R e L L L T e

{A) DESIGH:

COLOPLATES 2RE ZINSTRUCTED OF TWO TYPE 247 CRES FACE SHEETS (120P 1
5iCE 0,012 IN THICK 240 L3CP 2 SI0E 0.016 I THICK) BRAZIE] 70 4 CORE
0.113 IN THICK. THE COLOPLATE CSRE RAS 2IM 7FIMS ON 30TH SIJES AND
BAFFLES TO MAKE 4P Si3y PajMs FIR WCL 2 % 2, 274 FINS I3E 0_248 MCH
SHODIAMETIAOZND 0,087 IM O AIGH, SN0 ARE SARANGED ¥ 4 STAGGIRED
ERUTLATERAL TRIANGLE FLAMATION WITH & PTTCH DISTANCE OF 0,180 o9
THERE ARE NTCKEZL #3720 Pads ARCUND PIRTS. AND ETHYLENE PRGPYLENE
RUBBER {E7R8) J-RING 33aL% AT MANIFOLAS. THERE RE N0 MCVING PAATS.
WATER COOLANT _J0PS CONTAIN 10 MICRON HIGH HOLDING CAPSCITY SYSTEM
FILTER AT THE PUMP PACKAGE INLET OND &1 WIZRON FILTESS AT FLMP INLET
AND QUTLET. JOOLANT 13 RIGH PURITY/LOW OXYGEN CONTENT WATER. MATERTAL
COMPATIZILITY WITK WATER AND ALCOHOL S83E3 ON MATEIIALS AMD PROCESSES
CERTIFICATION AMALYSIS /REF CAR 018-22-810001-FCF-a).

{B} TEST:

ACCEPTANCT TEST - FLIW AND GELTA-R &RE 4ERIFIZ]., COLOPLATES 3RS
JLTRASCHICALLY CLEANED, FLUSHED WITH WATER AND FREQM TF, WERIFIZD TO
LEVEL 3CC CLEANLINESS AND DRIED FRIOR TO STORAGE.

QUALIFICATICN TEST - CULDPLATES CERTIFIED 8Y SIMILARITY TO AFILLO
COLOPLATES fWIGRATION, SHOCK, AND ACCELERATION}. COLOPLATES WERE
SUBJECTED TO PRESSURE CYCLING, BURST FRESSURE, FLOW VS PRESSLRE CROP
AND THERMAL PERFORMANCE TESTS,

[H-YEHICLZ TESVING - TESTING IMCLUDES WATER PURITY, CXYGEM CCNTENT,

AND NON-VOLATILE RESIDUE., FLOW TO AYIONICS 8AYS LS CHECKED BY FREEZE
BLOCK TEST,

NA=TA — 120 M1
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s
SHUTTLE CRITICAL ITEMS LIST - ORBITER NUMBER: 06-1B3-0561-02 .

GMRSD - CHEMICAL SAMPLES OF THE WATER CJOLANT LOQPS ARE PERFORMED
EVERY FIVE FLISHTS. WATER TS AMALYZED FOR CHEMILAL PURLTY AND
CONTAMINATION PER SE-S-0073. WHEN Lm0OPS 23E DESERVICED, AS FOR HATCH
LINE MODIFICATICHS, WATER I3 SAMPLED AFTER RISZRYICING, THE WaTIR
COOLANT LICPS ARE USED TO SUPPORT wEHICLE CIGLING REQUIAEMENTS AN
COOLANT LDOP PERFORMANCE [5 WERIFIED EVERY TURNARQUAND.

CPECTAL TESTING - HERDWARE RFMOvAL IS IN WORK T3 EVALUATT EFFECTS OF
LOHG-TERM SYSTEM QPERATIAN aND LONG-TERM STCRAGE WITH RESPECT T
FOTENTIAL CCRROSION.

{(C) INSPECTION:

RECEIVING INSPECTTION

MATEALAL [SSUED FCR FABRICATION IS VERIFIED 8Y¥ IMSPECTION ON
MANUFACTURING CROERS (CHECK MATERIAL FOR SLRATCHELRY.

CONTAMINATICN COWTROL
CLEANLINESS LEWEL 300 [3 YERIFIEC BY INSPECTICM.

ASSEMELY S INSTALLATION
MAECHINE TOLESANCES AND DETAIL P2RTS ARE PER JRAWING, AND ARE YERTFLIZED
BY INSFECTION., SFALING SURFACES PROTECTION IS VERIFIED 8Y INSPECT LGN,

CRITICAL PROCESSES .
COLDPYATES SRS 3RAZED 2£3 ORAWING. 4MD 2RE WERITIZD 3Y¥ INSPECTION.

TESTING '
PROOF PRESSURE N0 LEAK CHESK ARE YERIFIED 3Y INSPECTICM. AT2 05
YERIFIIO BY IMSPECTION.

HANDLING/PACKAGIHG
HANGLING SHD PACKAGING REQUIREMENTS ARE YERIFIED BY INSPECTION.

(D) FAILURE HISTORY:

CAR ABEATI-N10, 4-3-80. EARLY [N THE PIOGRAM A PROBLEM OF GLATING
SOLUTLON LEAKING INTQ THE CILOPLATE DURIMG THE ELECTRO-PLATING OF THE
NICKEL RETNFORCING PADS ARGUNG THE CGLDPLATE FORTS WAS [DENTIFIZD AS A
CA0SE OF SILT GENERATION [N THE COLGPLATES. SILT, WHICH IS A PROOUCT
OF FORROSICH, WAS GENERATED FROM THE PLATING SOLUTION REACTING WITH
THE BRAZING ALLOY. THE MAMUFACTURING PROCESS AT THAT TIME REQUIRED
THAT THE PORTS RE DRILLED THROUGH THE ZOLOPLATE FACE SHEETS PRIOR T
THE PLATING OPERATION. THE DRILLING OF THE >QRTS PRIGR TO THE PLATING
OPERATIAN 3S5UTIED THAT THE PORTS BE SEALED RGAINST PLATING SOLUTLON
ENTRY INTJ THE INSIDE OF THE COLOPLATE, THESE SEALS WERE NOT ALWAYS
LEAK PROOF &ND THERE WAS NO WAY TO VERLFY THE SEAL PRIOR TQ PLATING,
THEREFORE, PLATING SOLUTION WOULD SQMETIMES LZAK INTO THE COLOPLATE
AND LATER MANIFEST ITSELF AS SiLT.

06-1B = 180.02
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SHUTTLE CRITICAL ITEMS LIST - ORBITER  MUMBER: 06-133-0561-02

TH1S PROBLEM WAS CORRECTED BY A CHAMEE [N THE MANUFACTURING PROCESE,
1.E., ORILLING THE 30RTS IN THE COLDPLATE FACE SHEETS AFTER THE
CCMPLETION OF THE PLATING OPERATION. THE REMEDIAL ACTICN TAKEN ON A
SPECIFIC COLOPLATE WAS DEPCNDENT OM WHAT STc25 OF THE MANUFACTURING
PROCESS HAD BEEM COMPLETED. ANY COLDPLATE WHICH HAD NOT HAD THE PORTS
DRILLED WAS FLATED PRIQR TQ ORILLING OF THE PORTS. COLDPLATES WHICH
HAD BEEN DRILLED BUTYT MOT PLATED MAD THE PCRTS WELDED CLOSEU PRIOR TO
PLATING. COLOPLATES WHICH HAD BEEM DRILLED PRi0R TO PLATING AND THEILR
MANUFSCTURENG CYCLE CGMPLETED 3UT HAD MOT BEZN INSTALLED IN A VEHICLE
WERE SUBJECTED TO & SPECIAL CLIANING SROCEJURE FOLLOWED BY A _
CLEANLINESS AND PH TEST. COLOPLATES YHAT HAD COMPLETED THE
MENUFACTURING CYCLE AMD HAD 3EIN IMSTALLED IN A VEHICLE WERE ASZESSEY
FIR ACCEPTABILITY BY TESTS ON THE SUBSYSTEM IN THE WEHICLE (Qvw-10Z).

SAMPLES OF WATER FROM THE YEHICLE SUBSYSTEM WERE TESTED rOR
NON-VOLATILE RESIDUE AND FOUND 70 BE ACCEPT2BLE. AOOITICHALLY, A
WATER PUMP PACKAGE WAS REMOYED FRCM THE VEHICLE AFTER THE FLIGHAT
SEAQINESS FIRIMG QF THE MAIN PROPULSIGHM EMGINES &ND THE MAIN NLET
FILTER WHEICH IS LACATED AT THE IMLET 70 ThE WATEA PUMF PACKAGE WAS
JISASSEMBLED AND INSPECTED FCR EVIDENCE JF SILT. NCNE WAS FOUNOD. &
TEST WAS CINDUCTED TO QETERMINE THE QE3RIS mOLOING CAPACITY OF THE
SUBSYSTEM FILTER. THE SUBSYSTEM FLLTER WAS REUESIGNED, JOUBLING THE
CESRIS HOLDING CAPACITY ANO REALACED PRICR T2 THE FIRST FLIGHT.

CHOSUMMARY, THE CORRECTIVE ACTICH WAS A SEVISLCN CF THE MANUFACTURING
ROCESS AECUTRING THAT THE PLATING OPERATLON 3E CCMPLETED PRIJR 70 THE
CRILLING OF THE PCRTS ITH THE CJLJPLATE =aCE SdAEZTH.  TRERE 15 NO
£YICENCE CF STLT EVER CAUSING 3LCCYED rFLOW I THE SUBRYSTEM.

(E) OPERATICNAL USE:
1. CREW ACTION
NOME.

2. TRAINING
HCNE.

d. SPEAATIONAL COMSIDERATIONS

FALLURE REMAINS VIRTUALLY UNOETECTABLE UNTEL AN LRU FAILURE
MANIFESTS [TRELF DUE TQ THE LACX OQF COQLING.
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RELIABILITY ENGINESRING: 0. . a1sTNG €Y
BESIGH ENGINEERING s N, K. OUGHG Tee- 3
QUALITY ENGINEERING 0. R. STOICA LR35
NASA RELIABILITY : oL
NASA SUBSTYSTEM MANAGER : :
NASA QUALLTY ASSURANCE : ‘
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