CRITICAL ITEMS LISBT PROJECY: _ SYSTEM: YSTEM
- - - ASSTY T ASS'Y p/R: SHEET: 1
[ FATCONE WOOE | FATCUNE EFFECT | WO 7 FORC—
REF. Rev. | orauing afs. AND ou 3/ 1AD RATIONALE $OR ACCEPTANCE
DESICNATION CAUSE ENO 1TEM CAITICALITY
4350 0 NEATER NOOE: MONE - LOSS OF DESIGH FEATUMES
ELEMENT ONE WEATER REOUMCANCY |  -----ee.ioalll
. SPAR-SG. 459 ELEMENT HUARN UP® T IME
oTY-BUNCH FAILS. BETWEEN LINITS THE BASIC DESICH FEATURES, OF THE SRMS WEATERS, ARE JDENTICAL
MAY INCREASE. 10 THE ORBITER Henrers Oef INED By ROCKVELL SPEEIFICATIONS
CAUSE(S): MC343-0024, -003%, AND -0037. THE SPECIFIC FEATURES FOR SRMS
(1) ELEMEN? VORST CASE USE (SWAPE, STZE, ELEMENT AESISTANCE) ARE DEFINED BY
o | ... SPAR-5G.454/008.
claeult, NO EFFECY ON
CREV/VEHICLE of COMNECTION, TO THE NEATER ELEMENT, IS BY MEANS OF A PAIR OF
HISSION, TEFLON- ENSULATED WIRES. I GENERAL, THESE WIRES ARE TERHINATED
IN CAINP-STYLE CONIACTS ASD THE CONTACIS ARE INSERTED @Y
REDUNDANT PATHS OEUTCN BLOCK CONMECTORS. WHERE NECESSAAY 10 TERMIMATE A WIRE
REMAINING DIRECTLY AT A THERMAL SWIICH, CONMECTIONS ARE MADE BY SOLDER
PR TTP JOINT. ALL SOLDER JOINTS ARE COVERED MITH SOLITHANE 10
OTHER HEATER PRECLUDE SHORT CIRCUITS. ALL WIRE RUNS ARE STRAPPED AT
ELEMENTS i INTERVALS TO ENSURE NO RELATIVE NOTION DUE TO VISRADION/SHOCK.

FAILED SYSTEM
AND ALTERNATE

. SYSTEM HEATER

ELENENTS

THE HEATER SYSTEWS ARE DUPLICATED ANU OPERABLE IN STANOBY
REDUNDANCY .
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CRITICAL ITEMB LIBT no.necwmlmmm: SYSTEM: WECMAN]CAL AR SYSTEM
- ASS*Y : ASS*Y PJE= E:!!ﬂiﬁz " SKEET: 2

TR WO UTT X} FATIUNE WIOE | FATUOWE EFFECT | HOUR 7 FUNC.
REF. A oraulnc alr. AND on 3108 RATIONALE FOR ACCEPTANCE
DESICNATION CAUSE ENO 11€N CRITICALSTY
4350 0 HEATER WODE WOME - LOSS OF ACCEPTANCE TESTS
. ELENENT ONE HEATER SEDUNDANCY | --reeeeeemeeees
SPAR-SG.459 ELEMENT SUARM UP® TINE THE SHOULOEN, ELBOV AND WRIST JOINTS ARE SURJECTED TO THE
QTY- BUMEH FAILS, :::ulf':'t:lsléls SOLLOMING ACLEPTANCE ENVIRONMENTAL TESTING.
CMISE(S): O VISRATION: LEVEL AND DURATION - REFERENCE TABLES 9, 10 AND
g.',g,.“f'*'" WORST CASE 1", )
CHROUIT. %o EFEECT OM O THEAMAL:  ¢70 DEGREES C T0 -25 DEGREES € (2 CYCLES)
CREW/VERICLE OR 1 X 10%%6 TORN.
NISSION.
THE JOINTS ARE INTEGRATED INTO THE RMS SYSTEM (PER wmg
REDUNDANT PATHS AMECH IS FURTHER TESTED 1N (TPS18 RMS STRONGBACK AND 1P552
RENALHING .'.},f} FLOOR). THESE TESTS VEMIFIES THE ABSEMCE OF THE FAILURE
OTHER NEATER
. ELEMENYS N QUALIFICATION TESTS
SAILED SYSTEM | -re-eeeerceoes-ce-
AND ALTERWATE THE SHOULDER AND URIST JOINTS WERE SUBJECTED TO THE LISTED
"SYSTEM MEATER SELOU ENVIRONMENTS. 1HE ELBOW JOINTS WAS NOT EXPOSED FHE
ELEMENTS QUALIFICATION ENVIRONMENTS UAS CERTIFIED BY SIMILARIIY 10 THE

SHOULDER JOINT.
O VISRATION: LEVEL AND DURATION REFEREMCE TABLES 9 AND 1D
0 SHOCK: 20G/91 NS - 3 AXES { & DIRECTIONS)

O THEAMAL VACUUM: +81 DEGREES C TO -35 DEGREES C (8 CYCLES)
1 % 10**4 TORR.

0 ENC: MIL-STD-461 AS WOOIFIED BY $1-E-0002 (TESTS CECY,
CEO3, C501, CS02, €506, REO2 (N/9).

O WMIDITY: ONLY SHOULDER JOINT WAS TESTED, 95X AN
(65 DEGREES C MAINIAINED FOR & WRS.) (85 DEGAEES
€ 10 30 DEGREES C IN 15 HRS) 10 CYCLES 240 HAS.

0 LOAD TEST: ?Ht'll..ltoftg JOINT STAUCTURAL LOAD TEST REFERENCE
A8 .

NOTE:

€L80U JOINT (S/N 302 AND UP) IMCORPORATES WOM-WELDED
TRANSITIONS WHECH WAS LOAD 1ESTED 10 LOAD IN REFERENCE TABLE
18s.

FLIGHY CHECKOUT

PDRS OPS CHECKLIST (ALL VEHICLES) JSC 18987

."
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CRITICAL ITEMSB LIST PROJELY : ~ SYSIEM: MECHAN YSTEN
—---==oo.2TRNE LIsT A55+Y Mo RCLRTORE TRERNSYEIEN——————  STSIS%; Jecmmion aon svesrsien ;

THER [~ FRATCURE WOOE [ FATLURE EFFECY ROWK 7 TORC.
REF. REV. oraving nfr. AND oN 3710AB RAVIONALE FOR ACCEPTANCE
DESICHATION CAUSE END 1TEN CRITICALITY
4350 0 NEATER MODE 3 NOME - LOSS OF QA7 INSPECT TONS
ELENENT ONE WEATER peogmwoncy | L TUUUTIUTT
. SPAR-SG. 4S9 ELEMENT “UARN UP% TINE
Q1Y - SUNCH FAILS, SETWEEN LINITS ELECTRIC HEATERS ARE PROCURED TO THE MEOUIREMENTS OF SPAR
MAY INCREASE. SPECIFICATION $G.459/008. WHICH INCORPORATES ROCKVELL
CAUSE(S): IMTEANATIONAL SPECTFICATfONS WC383-0024, MC363-0031 Ano
(1) ELENENT WORST CASE MC363-0037. QUALIFICATION OF SRMS MEATERS IS BY SIMILANITY
0 Sl VITH QUALIFICATION TESTING PERFORMED FOR THE SWUTILE OREITER
cirouny. NO LFFECT OM PROGRAM. ACCEPTANCE FESTING OF WEATERS IS PENFORMED BY THE
CAEV/VEHTCLE OR SUPPLIER AS REOUIRED Y THE PROCUREMEMT SPECIFICATIOMS. SPAR
HISSION, SOURCE IMSPECTION 1S ENVOKED ON THE SUPPLIER FOR ALL WEATER
PROCUREMENTS .
REDUNDANT PATHS
REMA 1N ING VIRE 1S PAOCURED TO SPECIFICATION MIL-W-22759 OR MIL-¥-81381
---------- i AND INSPECIED AND TESTED YO MASA JSCMBOB0 STAMDARD WUMBER OSA.
OTHER WEATE
SLEMENTS IN NECEIVING I¥SPECTION VERIFIES THAT THE HARDUARE RECEIVED IS AS
FAILED SYSTEM IDENTIFIED IW THE PROCUREMENT DOCUMENTS, THAT NO DAMAGE MAS
ANO ALTEANATE OCCURRED DURING SHIPMENT ANO THAT APPROPRIATE DATA NAS BEEN
SYSTEN NEATEA RECEIVED WHICK PRCVIOES ADEQUATE TRACEABILITY IMFORMATION AND
ELEMENTS IDENTIFIES ACCEPTABLE PAAIS.

PARTS ARE IMSPECVED Yin-. - RIF WANUFACTURE AND ASSEMBLY AS
APPROPRIATE TO THE MANUFACIURING STAGE CONPLETED. THESE
INSPECTIONS INCLUDE,

UPOK RECEIPT AT SPAR EACH HEATER 1S SUBJECTED 1O THE FOLLOWING
INSPECIIONS PRIOR TO INSTALLAIION, WORKMANSHIP, SURFACE
FEKISH, DIMENSIONAL, IDENTIFICATEON, CLEANLIMESS AND
reststhnce measorendnt .

COMPOMENT MOUNTING INSPECTION YOR CORRECT SOLDERING WIRE
LOOPING, STRAPPING. ETC. OPERAVORS AND IMSPECTORS AkE TRAINED
Ao CER§TFIED 10 NASA Wip 5300.4(3A) STAMOARD, AS MODIFIED
BY JSC 08B0DA.

VIRE MARNESSES ARE INSPECTED DURING ASSEMBLY PROCESSES TO
SPAR-11P.251 AS REQUIRED OY SPECIFICATION SPAR-SGA20.
INSPECTIONS INCLUDE CONTINUITY, LEAKAGE RESISTANCE, WIRE
rOUTING, STRAIN RELIEF, LACING AN TiEDOMN ETC.

RETER INSTALLATION, HEATERS AMD THERMAL SUITCHES ANE VERIFIED
AND TESTED YO THE REQUIREMENTS OF THE APPLICABLE JOINT/END
EFFECIOR INSPECTION TEST PROCEDIME (TTP) WHICH INCLUDES
RESISVANCE. MEASUREMENIS OF EACH HEATER CIRUCIY, PRINE AND
BACKUP,

PRE-ACCEPTANCE TEST INSPECTION, WHICK INCLUDES AN AUDIT OF
LOVER TIER IMSPECTION COMPLETEON, AS BUILT CONFIGURAT [ON
VERIFICAIION TO AS DESIGN EIC., (MANDATORY INSPECTION POINT).

A TEST READINESS REVIEW (YRR) WHICH INCLUDES VERIFICATION OF
VEST PERSONNEL, TEST DOCUMENTS, TEST EQUIPMENT CAL IBAATION/
VALIOATIOW STATUS AND HARDUARE CONFIGURATION 1S COMVENED B
CUALITY ASSURANCE 1K CONJUNCYION WITH ENGINEERING
RELAMPILITY, CONFIGURATION CONTROL, SUPPLIER AS ABPLICABLE,
AND WNE GOVEMNENT REPRESENTATIVE, BRIOR TO THE SIART OF AN
FORMAL TESTING (ACCEPIANCE OR w‘llfl(:lllm).
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SYSTEM: F;ﬂ!&iﬂ gg ESE‘E!
ASS'Y P/N: SHEET: 4

SRATIONALE FOR ACCEPTANCE

ACCEPTANCE TESIING (ATP) (NCLUDES, AMBIENT, VIBRATION
AMO THERMAL-VAC VESTING, (SPAR/GOVERNMENT REP. - MANDATORY

THE INTEGRATION OF NECHANICAL ARN

SUBASSEMBLIES AND THE FLIGKT CABIN EQUIPMENT TO FORM THE SANS.

INSPECTIONS ARE PERFORMED AT EACH PHASE OF INTEGRATION WMICH

INCLUDES GROUMDING CHECKS, THRU WIRING CWECKS, VIRING AOUTING,
FOR §ENT OR PUSH BACK CONTACTS EIC.

SANS SYSTENS TESTING - STRONGAACK AND FLAT FLOOR AMBIENT
PERFOAMANCE TEST. (SPAR/GOVEANMEMI REP. - MAMOATORY INSPECTION

CRITICAL ITEMS LIST ::ts)ﬁﬂ: Ems
— ™R WARE, UTY, © | FATUDRE WODE | FATCONE EFFECT [ ROWR 7 TONT. —
REF. REV. paaving afe. AND o 3/1RA9
DESIGNAT 10N CAUSE END |TEN CRIFICALITY
4350 0 HEATER MODE ; NOMNE - LOSS OF
ELEMENT ONE NEATER REDUMDANCY
- SPAR -SG.459 ELEMENT “ARN UP* TIME INSPECTION POINT)
QTY-BUNCH FAILS. SETVEEN LINITS
NAY [MCREASE. SRMS SYSTEMS IMTEGRATION
CAUSE(S):
&)'ﬂmm WORST CASE
CIRCUIT. %0 EFFECY ON IMTERFACE CONNECTORS
CAEU/VENICLE OR
NISSION,
_REDUSDANT PATHS POINT)
REMAINING

-

---------------

ELEMENTS 1IN

ELEMENTS

OFHER HEATER

FAILED SYSTEM
AND ALTERNATE
SYSTEM NEATER

2/
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FAILED SYSTEN
ANO ALTERNATE
SYSTEM HEATER
ELEMENTS

CRITICAL ITENS LIST PROJECT: SA SYSTEM: ] A TEM
(e ——— - - ASS'Y : ASS'Y wf‘ﬁ: !ﬁiﬁf - E ~ SHEET: 5
u [ FRTCORE WOOE | FATUORE EFFECT | ROWR 7 FONT—
AEF. REV, oraviug afr. AND ) 37100 RATIONALE FOR ACCEPTANCE
DESIGMATION CAUSE END 11EM CRITICALITY
4350 0 HEATER MODE : NOME - LOSS OF FAILURE HISTORY
ELENENT OME HEATER meouwoawcy | CCTUTT DT
- SPAR-SG, {59 ELEMENT "WARM UP" TINE
QTY-BUNCH FAILS. SETUEEM LINITS THERE HAVE BEEN NO FAILURES ASSOCIATED WITH THIS FATLURE
MAY INCREASE. MODE ON THE SRMS PROGRAM.
CAUSE(S):
(1) ELEMENT WORST CASE
o°EN | ---.ll
ciroult. %0 EFFECT ON
CREW/VENICLE OR
WISSION,
AEDUNDANT PATHS
REMAINING
“tehsrasrann.an
OINER WEATER
ELEMENTS 1
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CRITICAL ITEMS LIST PROJECT: SANS

SYSTEM: WECHANICAL AAf SUBSYSTEM
——————————————————— ASS'Y NOWTRZUATUNT: TRIRRAL SVSTEN ASS*Y p/n—nﬂ%:l!]'xn—_‘—: seeT: o
[ THRER L1 —TRILURE AoDL FRITURE CFFECT [[T] [Tl

EF. REV orauinc nif. AND oM 1/ 1840 RATIONALE FOR ACCEPTANCE
DESICNAT 10N CAUSE (U RLIL] CAITECALITY
4150 1 HEATER MODE : MONL - LOSS OF .
“ ELENENT ONE HEATER REDUMDANCY OPERATIONAL EFFECTS
SPAR-SG. 459 Leneny -uARM WP~ TINE | 0 -mmme-memeoo-e---- :
qQTY-BUNCH FAILS. BETUEEN LINITS MONE. ONE JOIMT MAT MOVE AT A SLOMER THAM COMMAMOED AATE 1F A
MAY INCREASE. PR1OA FAILURE OF THE HEATER CIRCUIT HAS OCCURRED. ARM DOES
CAUSE(S): NOT RESPOND CORAECTLY TO COMMAMDS. CREM WILL IWHIRUWTLY
{1} ELENENT HORST CASE COMPENSATE 1M MANUAL AUGHINTED NODE.
ot -
CIACYIT, No EFFECT OM CREM ACFION

CREW/VEHICLE OR
NESSION,

AEDUNDANT PATHS
REMALNING
OTHER HEATER
(LEREWTS IN
FAILED SYSTEM
AND ALTERNWATE
SYSTEN HEATIR
ELEMENTS

APPLY BRAKES

CREM TRAINING

CREM WILL OF TRAINED VO RECOGNIZC IF THE ARM IS RESPONDING
CORRECTLY TO COMMANDS.

RISSIOM CONTRAINT

GPERATE UMDER VCRNMICR RATES METHIN 10 FT OF STRAUCTURE. AUTO
TRAJECTORIES MUST BE OESIGNED TO COME MO CLOSER THAM 5 L)
FROM STRUCTURE. THL OPERATOR WUST BE ABLE TO DUTECY THAT
THE AAM §S RESPOMDING PROPEALY TO COMMANDS VIA WINDOW
AND/OR CCTV VIEWS DURING ALL ARM OPERATIONS.

BOTH HEATEA POUER BUSSES TO OC IN AUTO WHEN OPERATING ARN.

SCREEN FAILURES

A: SNDEPENDENT THERMOSTATS ARE MOT ACCESSIBLE ARE N7
(NSTRUNENTED AND THE REDUNDAMT ELEMEMTS ARE STILL OPERABLE .

8: REDUNDAMT ELEMENTS ART STILL OPERABLE.

OMRSD OFFLINE

VERITY HEATURS UHERE POSSIBLE.

OMRSD ONMLINE IMSTALLATION

u‘z'_irv HEATERS WHENE POSSIBLE.

PREPARED BY: NN

SUPERCEDING DATE: 0§ OCT §7

APPROVED OY:

RMS/MECH - 342



