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1.0 INTRODUCTION

This data package 1s submitted co.the NASA/GSFC in compliance with and
to fulfill the requircments of Article IV, Section 3-A, Documehcation for
Forma; Revigwe, of contract NASS-262QO. The data péck&ge is for aupporﬁ of
the Thematic Mapper Flight Model Préshipment Review, ’
The data .PG.CKRBB wag assembled in gecordance with the | requirements of .

attachment 2 to the contract, and contains all pertinent information or refer-

'ences4to provide a thorough understanding of all technical aspects of the

Flight Model teat program,

_ The data package is organized into four volumes of material.j Volume ;'A

contains data to provide a review of the Flight Model test program, with

'sqmmary descriptions of tests, test plans, test results, and comparisons of

results to requirements. Summary charts of Failure Reports and Requests for

' Deviation/Waiver are included.

Volume II includes reference lists to Acceptance data for each of the
major subsystems, including Configuration Reports, lists and copiles of all
Failure Reports,.and Requests for Deviacioﬁ/Waiver. Volume III contains
reference data for each of the tests perfcrmed at the system level wi:h'summary
lists of liéns.

"Volume IV is a set of appendices that include reference documentation to
supplement the data presented in Volumes II and III. The material is organized:
in the sequencé used for Volumes II and III, with the section numbers ideniical

to those volumes. The summary test reports for tue system level tests are .

included in particular sections of Volume III; other pertinent data, as refer-

enced in those sections, are included in the appendices.
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2.1, "“As-Built Configuration List

An "as-déaigned" configuratién 11t for each of the sub-

' eyétema of the Flight Model Thematig Mapper 18 included in

Volume II of this Data Package. The attached list shows the
final drawing revision of the various subsystems, or the

"as-built" configuration.
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. THEMATIC MAPPER ASSY

51065 S/N 003

- et oo s oo e
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IND ' CURRENT RCCEPT. AS-BUTLY SERTAL
LVL PART NO, NOMENCLATURE REVISION REVISION REVISION NUMBER
1 51065 THEMATIC MAPPER ASSY b ] o J J - 003.
4257A 4257A 42574 »
4487A 4487R 44B87A
45574 45574A 4557A
, 45734 "4573A 4573A
! 4643A 4643A 4643A
; 4658A 4658A 4658A
D143R1 ‘D143R1 D143R1
D144 D144 113 T
D146 Dl%¢ D146
D148 Dla: D148
D155 D155 D155
D158 D158 D158 .
D161 D161 p1s1 - R
D162 D162 D162 .39
D163 D163 D163 oz
D164 D164 D164 SE
D165 D165 D165 ov
W166 ‘W166 H166 €2
W169 W169 W169 Ew™
w170 w170 H170 35
W171R1 W171R1 W171R1
w173 - w173 w173
w174 W174 w174
W17S W175 W175
w176 ¥176 W176
w177 wiz? W177
; W168 W168 H168
' 2 3533002-100 SCAN MIRROR ASSY B : D D 004
T 13121 13121 ~
13122 13122
64358 64358
64363 64363
64369 64369
64374 64374
WO020 'HO020
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_ P/N 51065 Sheet 2 5
IND CURRENY — ACCEPT. —  RS-BUTLY —SERTAC .. -
LvL PART MO, | NOMENCLATURE = REVISION __ REVISION _ REVISION _ NUMBER
2 51531 " BASE, ALIGNMENT CUBE . A A A
2 51532 PLATE, ALIGNMENT CUBE : A A A g
2 51740-1 'RADIATIVE COOLER DOOR ASSY B E E 003 - -
: ‘ ' 4230A . 4230A 4230A s
4260A ~ 4260A 4260A -
4362A 4362A 43624
4373A - 4373A 4373A
4449A 44494 44494 i
4463A 4463A 4463A o
‘ 4528A 4528A 4528A b
2 51770 'RADIATIVE COOLER SHROUD | | B B B 003 .
2 51837 MANIFOLD, PURGE . o A . . A A }
2 51877 ~ COVER, RIGHT HAND ‘ E . E E 23
' 3317A 33174 - 3317A ;
— : i
2 51878 " COVER, LEFT HAND R E , E E oL
: C 3318A 3318A 3318A o
2 51899 BRACKET, HEATSINK A A A 9,12 j':
2 52016 COVER=3GAN MIRROR D e | c - c oo | -
: . ' : 3
2 52052-3 SHIM, COOLER SHROUD _ B . B . B o 0 K
' _ . ' "~ 3209A 3209A 32094 Qg
b .
: o : . o
2 52053 SHIM, COOLER DOOR, LWR c N B o -
, , : 3351A 3351A cx» ;
- S ER |
2 52347 _ ELECTRONICS MODULE -ASSY : D B B 2013 }f
: . 4588A - 4091A 4091A @ |
- 4113A 4113A
. 42424 4242A
4293A 4293A
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TND . CURRERT — ACCEPT . AS-BUYLT SERYAL :
LVL PART HNO, NOMENCLATURE REVISION REVISION REVISION RUMBER 5
2 52364 RETAINER, LOUVER B : B B | i
9448 9448 . 9448 L
21194 2119A 2119A i
2 52532 OPTICAL ASSY _ R 2 P F o 003 - %
31744 3174A 3174A
4100A 41004 £100A S
- : 4187A 4187A 4187A : W
L . : o 42664 4266A " 4265A o
:, | . 448BBA - 44BBA - 4488A i
. - 4656A 4656A 4656A i
| | o 45594 4559A . 4559A b
C : © p-154 .  D=154 D-154 b
' W-148 w-148 . W-148 : i
- _ . o 9,0 e
2 52566-2 HEATER STRIP-SMA v . .c c c i
2 52566-3 A HEATER STRIP-SMA . c c c S8& :
2 52569 " COVER, COOLER SHROUD B B B 23
, ' | 50
.2 52660 SUNSHADE ASSY . v D D ¢ cm
~ | - 35 |
2 52690  COVER, CABLE L B A A !
. ' ' 9963 9963 ;
2 52722 ' THERMISTOR ASSY : ‘  J D D i
2 52753-1 THERMISTOR BLOCK ASSY D D D 302
- 3794A 3794A 37944
. | W-139 ¥-139 w-139 ¥
. | A
2 . 52832 - 'TUBE, PURGE LINE - A A A I
2 52833 - TUBE, PURGE LINE . - A A A ¥
L2 52836 CLAMP, PURGE LINES : B B B H
X : ' . 3
L2 52922  BRACKET, CABLE COVER = . A A A ;




P/N 51065 Sheet 4
mD . CW 0. - g
LyL PART MNO. NOMENCLATURE REVISION  REVISION REVISION  MUMBER
2 53286 CABLE ASSY D D D 202
2 53287-1 CABLE ASSY-SENSOR B B B 202
‘ 2171A 2171A 2171A
29584 2958A 2958A
29744 2974A 2974A
37804 3780A 3780A
4671A 4671A 4671A
2 53287-2 CABLE ASSY~SENSOR B . B B 202
: 2171A 2171A 2171A
2958A 2958A 2958A
2974A 2974A 2974A
3780A 3780A 3780A
4671A
2 53288 CABLE ASSY-COOLER DR B - B B 201
- : . 2945A 2945A 2945A
3727A 3727A 3727A
- 3800A 3800A 3800A
2 53938 SUPPORT, MANIFOLD TUBE A A A
2 53939 TUBE, MANIFOLD A A A
2 53803 SHIM, COOLER DOOR UPPER B B A
3383A 3383A
2 54004 CABLE ASSY D D D 201
3985A 3985A 3985A
4149A 4149A 4149A
2 54028 SHIM B B A
2 54058 TERMINAL BOARD ASSY B B B =R
. . 5]
2 54059 SHIM, CONTROLLER A A A §§
2 . 54160 SCREW, RELIEVED A A A 2:
2 . 54233-2 SWITCH ASSY A A A 3_ ‘
35044 3506A 7

35044
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1r32015-523

P/N 51065
__PART HO. HOMEMCLATURE  RevISioN  REVISION  REVISION
564311 " BRACKET, MOUNTING A A A
54345 COVER, BOTTOM, FRAME A A A
54364 SPACER, COVER | A A A
54411 STANDOFF, HEX A A A
54533 PLUG, SHORTING | A A A
TP32015-204 KINETIC KNIFE EDGE ATP B B B
TP32015-206 BO7 SOFTWARE ATP FOR SELLOFF B B B
TP32015-208 ACO2 SOFTWARE ATP T B
TP32015-209 SPATIAL COVERAGE SOFTIWARE ATP | - -
TP32015-214 PHASED KNIFE EDGE SOFTWARE ATP B A A =Y
. TP32015-216 BL19/20 SIV SOFTWARE TP . A A _’gg
TP32015-506 SCAN MIRROR TO RADIOMETER o ) S D S8
ALIGNMENT TEST PROC . S o Q3
TP32015-512 GAINSET, RADIOMETRIC CALIB: R I lD' Eﬁ
BANDS 1-5 & 7, 0BC CALIB » . ja
TP32015~514 SPATIAL COVERAGE TEST pROC B - B
TP32015-517 'RADIOMETRIC CALIB VERIF , A A
TP32015-518 RADIOMETRIC CALIB SENSITIVITY = A - A
OBC CALIB BAND 6, BL1OR o
TP32015-520 COHERENT NOISE MEASUREMENT, npizn - -
Tr32015-522 SQR WAVE RESPONSE, BLI6R B - B
SQR WAVE RESPONSE, BL17R o B . B
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P/N 51065 Sheet 6
THD - CURRENT ACCEPT, — AS-
LVL PART_HO, NOMENCLATURE REVISION  REVISION REVISION  NUMBER
2 TP32015-525 BAND TO BAND REGISTRATION/ A A A
GEOMETRIC ACCURACY/SELF-INDUCED
VIBRATION TP
2 TP32015-529 “SPECTRAL MATCHING, AC22R A A A
2 TP32015-530 TM INTERFACE ALIGNMENT PLAN A Ly A
2 TP32015-531 TM POWEZR & GROUND TP - - -
2 TP32015-532 TM COMMAND & TELEMETRY - - -
2 TP32015-533 TM VIDEO & SYSTEM TIMING TP - - -
2 TP32015-607 TM INSTRUMENT PURGE PROCEDURE - - -
2 TP32015-608 TM MOVING, HANDLING & TRANS c c
2 TP32015-609 VIBRATION TEST PROCEDURE - A A A o0
, =3
2 TP32015-621 SYSTEM READINESS TEST c c c -g%
. : o>
2 TP32015-622 TM EMI TEST PLAN/PROCEDURE A A A -l
_ Vo)
2 TP32015-623 FLIGHT ACOUSTIC TEST PROC B B B SB
— .
2 "TP32015-625 THERMAL VACUUM TEST PROC . C c c 3G
. - 4604A 4606A 4604A :
2 TP32015-629 EMI/EMC TEST PROC - - -
2 16357 PROCEDURE FUR GENERAL MECHANICAL B B B
Assy
2 16912 RADIATIVE COOLER DOOR LIMIT c c c
SWITCH ADJUSTMENT :
2 16945 CONTAMINATION MONITORING OF TM B B B
OPTICAL COATINGS , . 4093A 4093A

4093A
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- - CURRENT —ACCEPT,— AS-BUTLYSERVAT -
LVL PART 0. - NOMENCLATURE REVISION _ REVISION REVISION _ NUMBER
, : — =
2 16962 | PROCEDURE FOR ALIGNMENT OF B B B X
ALIGNMENT CUBE 32424 3242A 32424 » |
2 16980 . PROCEDURE FOR DETERMINATION B B B g
COOLER SHROUD SHIM THICKNESS ~ 33624 3362A  3362A
2 50840 '~ MAIN FRAME ASSY : E E E 003 L
2 51348 CONTROLLER, THERMAL B B B :
2 . 51530 CUBE, ALIGNMENT A A A 18
2 3569563 : BLANKET INSTALLATION A A A 003 1
4399A  4399A £399A ;
’ A . . .
1f7{@//'////—// Y-)2-52_ TP T-26-82- i
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'« .- 3.1 REVIEW OF REQUIREMENTS

The fitst.part-af tha following series of charto Iiéts the

:requirements-épplicablé to’thé-Flight Model'Themacic.ﬁappér

(with teférence<to specification 400,8—D-210; Revision B)

and the method used for verificatibn.bf the requirement.

The second part of the series of charts lists the Interface

Controi Document requirements, and the method used to verify

compliance.
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F-1 SPEC REQUIREMENTS ||
wwef]  COMPLIANCE MATRIX | [§HEE]

SPEC 400. 8 D-210, REV s e v o G
o ARSAP::AP“ " REQUIREMENT | vzs:‘:gﬁggon R comEN'Ts_

3.0 REQUIREMENTS
3.1 GENERAL SYSTEM DESCRIPTION
3.2 SYSTEMS REQUIREMENTS o

OPERATIONAL LIFE ~ OPERATION | ANALYSIS PART OF EACH UNIT DESIGN

IN ORBIT, AIR, VACUUM AT 1G SPEC
3.2.1 CONFIGURATION - | TesT | mAss pROPERTIES o
3.2.2 ORBIT | AnaALYsiS | 28
3.2.3 SPATIAL COVERAGE ] TesT ACO07 392
3.2.4 BAND-TO-BAND REGISTRATION | TEST | 1A04R, BL19/20 TESTS SE
3.2.5 SQUARE WAVE RESPONSE TEST - BL16/17 | e3
3.2.6 ALIGNMENT REFERENCE 'ANALYSIS/TEST | ALIGNMENT CUBE - gf
3.2.7 GEOMETRIC ACCURACY | Test . | BLIS/20 TEST, SMA e

| , | ACCEPTANCE

3.2.7.1 SCAN RATE TEST ) smA uNIT LEVEL.TEST. BL19/2o
3.2.7.2 | OVERLAP/UNDERLAP. | ANALYSIS/TEST | BL19/20; SLC UNIT LEVEL TEST

9/83
2991701
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i_F -1 SPEC RE@UI%EMENT%

CORIPLIARCE
SPEC 400.8-D-210, REY B (cont.)

RN A B T AR TN )

I R R R R R R e

SPEC VERIFICATION .
PARAGRAPH REQUIREMENT METHOD COMMENTS ; :
3213 SCAM LINE LENGTH TEST §20A ACCEPFANCE TEST, SRT | | ;
328 SPECTRAL COVERAGE ANALYSIS | COMPUTED FROM UNIT. ; 2
LEVEL DATA :
3281 SPECTRAL MATCHING TEST - AC22
00 -
329 RADIOMETRIC REQUIREMENTS /A , - : -
3.29.1 RADIOMETRIC SENSITIVITY TEST _ ACOIR, BL12; SIGNAL DRIFT 33
- NOT TESTED, RAND t-5¢ 7 2
23
=8
3292 STEP RESPONLE TEST . UDUT LEVEL ~ FPA'S. 3 _ -‘
3293 SCAN MODULATION ANALYSIS/TEST ANALYSIS USES UsIT LEVEL. “
. SMA ARD SLC DATA
3294 FULL SCALE INPUT TEST ACOIR, BLO
3295 GAIN RANGE ANALYSIS STUDY OF QAN RANGE OPTIONS
4
|
9/82

211703
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F-1 SPEC REQUIREMENTS

TR RSANC a
MR COMPLIANCE MATRIX  § -.1
. & b rmmmomm - ow® o LT ._
SPEC 4@@ 8-D-210, REV B q@,@m) R SRR
L%, ~‘
o
SPEC ' _ VERIFICATION ' ;
PARAGRAPH REQUIREMENT : METHOD COMPMENTS ..
3.296 - SUPPRESSION OF STRAY ANALYSIS b
RADIANCE - A £
3297 DELETED . , SOLAR RADIATION INPUT |
32908 RAD:OMETRIC ACCURACY - ANALYSIS S f
3.299 INTERNAL RADIOMETRIC  DESIGN \ o
CALIBRATION , . - A
3.2.9.10 DELETED : SOLAR CALIBRATION .
1329.11 Ny POLARIZATION SENSITIVITY " ANALYSIS : :
3.29.12 BRIGHT TARGET RECOVERY TEST RINIT LEVEL ONE TIME ONLY | =3 )
33 SUBSYSTEM REQUIREMENTS N/A : ) '
331 OPTICS: SCANNER - NIA 82 <A
3311 ORBITAL REFOCUS ANALYSIS ar -3
3.3.3.2 TOLERANCE SENSITIVITY ANALYSIS 23 .
ANALYSIS . : B .
3313 , OPTICAL ALIGNMENT TEST , ALIGNMENT CUBE TO. I= :
' : E OPTICAL AXIS @ :
%) 1
i
9/82 :
2191703 .
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F-1 SPEC REQUIREMENTS
COMPLIANCE MATRIX |
SPEC 400.8-D-210, REV B {(cont.} |

N s

SV MAKC
MAFIRR

preasy

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

SERC] |

3 e veecaon | cogrs T
33.1.4 CONTAMINATION INSPECT.  WITNESS MIRRORS P4
3316 SCANNER ' DESIGN
33.2 DETECTORS N/A

© 3321 BANDS 1 THRU 4 DESIGN
3322 BANDS & THRU 7 DESIGN
333 RADIATIVE COOLER DESIGN
33131 - THERMAL ANALYSIS/TEST |  UNIT & SYSTEM LEVEL ~
3.33.2 MECHANICAL ANALYSIS/TEST UNIT LEVEL o
3333 DETECTOR MOUNTING TEP TEST - RAD COOLER UNIT LEVEL 29 -

3334 ANTICONTAMINATION ANALYSIS/DESIGN o

PROVISIONS ' - gz

3336 BENCH TEST CAPABILITY TEST o r

334 ELECTRONICS DESIGN/TEST cne ESPON‘E . Esuub. o3

= REQR SE —

3.3.4.1  SIGNAL PROCESSING DESIGN/TEST &7 UNIT LEVEL ¥ | gr‘w’;
3342 COMMAND AND TELEMETRY ' ADDRESSED IN ICD - ?
3.3.4.21 COMMANDS DESIGN KEVED CONNECTORS ONLY :
33422 TELEMETRY ' - DESIGN/TEST UNIT LEVEL
9/82 3

211704
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F-i SPEC REQUIREMENTS

e | @@MPUAN@E MATRIX
SPEC 400.8-D-210, REV B (c@m)

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

&:p

=
=<
R

b

SPEC : VERIFICATION | : : ' R
AR AGRAPH REQUIREMENT METHOD R COMMENTS C
334.23 'TEST POINTS ' DESIGN - SEPARATE CONNECTORS N
3343 POWER SUPPLY . TEST - , b
3344 MULTIPLEXER TEST R ' - S R
33.4.4.1 FORMATTER TEST ' i
33442 OSCILLATOR TEST
33443 | POWER SUPPLY ~ TEST
33.4.44 MULTIPLEXER TELEMETRY TEST
33446 TIME CODE TESY
335 MISCELLANEOUS N/A . .
336.1 RADIATION ENVIRONMENT | AMALYSIS Xz ,
3362 | SINGLE POINT FAILURES ANALYSIS '_: 2. i
3353 MAINTAINABILITY | ANALYSIS 0z é
3364 TORQUE MARGIN - | AwaLvsis - F !
3355 MOISTURE AND FUNGUS RES DESIGN 'STANDARD MATERIAL oT
- REVIEW ' SBH
3.3.5.6 MAGNETIC REQUIREMENTS TEST -~ EmooNLY e
31357 FINISHES ANALYSIS Iz
3358 RADIOACTIVITY CONTROL DESIGN
33569 IDENTIFICATION AND INSPECTION
S MARKING

9/82
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| F-1 SPEC REQUIREMENTS | |
B COMPLIANCE MATRIX | (SRR

4 s St AT ap et T S8 RIS ot W GEA (FeVY

Bl MecTedileaneacaac--

SPEC 400.8-D-210, REV B (c@n&) e e e
2 , B » gmmmmmeww:mwmw* AT 35
4
SPEC A VERIFICATION "
PARAGRAPH REQUIREMENT METHOD . COMYENTS :
3.3.5.10 CONNECTORS ‘ | DESIGN/INSPECTION ;

3.3.5.1 CONNECTOR PIN DESIGNATIONS N/A
3.8 BENCH TEST AND CALIB. EQ. N/A.
3.5 BENCH COOLER AND CONSOLE N/A

ALNYND ¥oo4d 20
§! 39vd TYNIDIYO
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INTERFACE CONTROL
e DOCUMENT COMPLIANCE
Mmmx

. . e R A e
e e A Sk SRk S kbl A SR AU

100.5.D-2018 REQUIREMENT ETHOD COMMENTS

1.3.1 REQUIREMENTS - N/A : ' v
GENERAL COORDINATE SYSTEM DEF. , | 1"
3.0 ELECTRICAL INTERFACE REQUIREMENTS|N/A | b
3.1 GROUNDING | | NIA P
301 GENERAL (SINGLE PT. GROUNDING) ~ [INSPECTION ]
3.1.2 CHASSIS GROUND TEST ~ |hao 29 E
3.1.3 SHIELD GROUNDS | DESIGN 38
3.1.4 SIGNAL AND POWER RETURN TEST Ty SF g
3.1.5 COMMAND RELAY RETURNS | o DESIGN %'%‘3, ‘ :
3.1.6 EMI FILTERS , DESIGN g '_’“ .
3.2 CONNECTORS | N/A <@ :
3.2.1 GENERAL . _ |INSPECTION :
3.2.2 DATA OUTPUTS | INSPECTION SR
3.2.3 GROUND SUPPGRT EQ. INTERFACES INSPECTION R
3.2.4 POWER INPUT AND RETURN ~ "|INsPECTION | . s

3.2.5 CONNECTOR KEYING AND IDENTIFICA- | ; - R
TION _. ~ |inspecTION C

3.2.6 SPARE PINS INSPECTION o/82 A
B 211707 g . j
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INTERFACE CONTROL | | s
T MARC , 3 A% R 0B peececcmmccccmmmeu- “ 3
MAFER DOCUMENT COMPLIANCE I SBRC :
(] ;
@ NI BT AN A ' b
MATRIX (cont.) ‘ ]
e T, ; RN SR
GSFC | veriFicATION | y ik
| E - 3
400.-D-201B REQUIREMENT VETHOD ‘COMMENTS ;
3.3 POWER RT3 R T f
3.3.1 GENERAL - ' N/A
3.3.2 POWER SOURCE CHARACTERISTICS N/A
3.3.2.1 VOLTAGE N/A ' - R
3.3.2.2 POWER OUTPUT N/A S2 ]
. . Q . A 'é
3.3.2.3 IMPEDAMCE N/A § E
3.3.2.4 POWER SUPPLY TRANSIENTS DESIGN : = 1
: ) A
3.3.2.5 POWER SUPPLY OUTPUT RIPPLE DESIGN sz g
. ,— "l‘:
3.3.3 TM POWER REQUIREMENTS TEST - hiaer _ 3:’ 5
3.3.3.1 TURNON TRANSIENTS TEST . . . 1A07 s 3 R
3.3.3.2 TURNOFF TRANSIENTS . DESIGN "~ = ' o ‘ Co
3.3.3.3 OPERATIONAL TRANSIENTS DESIGN .| Hs 236-6995 L
3.3.3.4 REFLECTED RIPPLE CURRENT = DESIGN ' ' '
3.3.3.5 CURRENT LIMITING | DESIGN
3.3.3.6 POWER PROFILES .. . - |DESIGN/TEST 1A07
3.3.3.7 INTERFACES ' : DESIGN/TEST iAQ7
3.4 COMMANDS : . DESIGN/TEST 1AGT
- 9/82 |
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INTERFACE CONTRCL
DOCUMENT COMPLIANCE

MA‘E’REX é@@m % '

1100.(::;?2013 REQUIREMENT VER I YCATION COMMENTS

3.4.1 DISCRETE COMMANDS DESIGN/TEST 1AD7

3.4.1.1 | SWITCH CLOSUKE DESIGN/TEST 1A07

3.4.1.2 +28V PULSE DESIGN/TEST 1A07 =Y-3

3.4.1.3 DISCRETE COMMAND TIMING DESIGN/TEST 1A07 32

3.4.2 SERIAL DIGITAL COMMANDS |DESIGN/TEST 1A07 SE -

3.5 TELEMETRY | DESIGN/TEST 1A07 Q3

3.5.1 REMOTE INTERFACE UNIT TELEMETRY | ER
INTERFACE DESIGN/TEST 35

3.5.2  TELEMETRY POINTS | DESIGN/TEST .

3.6 TM MUX SIGNAL INTERFACE DESIGN/TEST - | UNIT LEVEL MUX ACCEPT-

- | ANCE TEST
3.6.1 FORMAT DESIGN/TEST UNIT LEVEL MUX ACCEPT-
ANCE TEST

3.6.2 MUX HOUSKEEPING TELEMETRY DESIGN/TEST

3.7 ELECTROMAGNETIC INTERFACE nia ‘

3.7.1 SPACECRAFT GEN MAGNETIC FIELDS  |TEST TEST AT GSFC

3.7.2 DELETED | | -

3.7.3 MAGNETIC MATERIALS | DESIGN/TEST

211705
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INTERFACE mmmm

w3 )
QOO.(;?;?ZOIB REQUIREMEN™ | VE':/:!S:'(I::){)IOH ' COMMENTS
3.7.4 EMI/EMC REGUIREMENTS TEST ‘
4.0 MECHANICAL INTERFACE REQ N/A :
4.1 INTERFACE CONTROL DWGS INSPECTION
4.2 DIMENSIONAL LIMITS INSPECTION
4.4 TM INTEGRATION INSPECTION 99
4.5 MOUNTING INTERFACE N/A 39
4.6 ADS MOUNT INSPECTION o SE
4.7 ALIGNMENT TEST ALIGNMENT CUBE TEST QD '
4.8 MECHANISMS N/A £R
4.8,1 DYNAMIC DISTURBANCES ANALYSIS - Xz :
4.8.2 CAGING TEST UNIT LEVEL AND THERMAL "3
VACUUM {COOLER DOOR) 4
4.8.3 APERTURL COVER PLATES INSPECTION | ;
4.9 ACCESSIBILITY ‘ INSPECTION , 7
5.0 THERMAL INTERFACE REQ o INvA. U
5.1 | THERMAL ENVIRONMENT TEST THERMAL BALANCE it
5.2 HEAT DISSIPATION TEST | THERMAL BALANCE ‘ |

- - 2117010 b
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INTERFACE CONTROL
AR DOCUNMENT @@MPUM@@E -
_MATRIX {cont.)  §

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

..................

PR

oo om | REQUIREMENT . B R aetles COMMENTS -
6.0 ATTITUDE CONTROL INTERFACE NIA | L
6.1 WEIGHT AND CG | | TEST/ANALYSIS | CG MEASURED - TWO-AXIS, E

| | ~ | 3rp compuTED v

6.2 MOMENTS OF INERTIA | TEST/ANALYSIS | )
6.3 ANGULAR MOMENTUM AND TORQUE ANALYSIS ’
7.0 OTHER INTERFACE REQUIREMENTS DESIGN
7.1 COMMAND RESTRICTIONS CONSTRAINTS| INSPECTION 0cM MANUAL
7.2 TEMPERATURE | INSPECTION OtMMANUAL Q9
7.3 PRESSURE INSPECTION/TEST 32
7.4 VIBRATION TEST , , S
1.5 ACOUSTICS ‘ TEST SEE TEST PLAN 23
7.6 DELETED | ZR
7.7 ACCELERATION | | ANALYSIS 1
7.8 SPACE BACKGROUND SIMULATION TEST.
7.9 CONTAMINATION CONTROL SR 77 S
7.9.1 ACTIVITIES , INSPECTION -~
7.9.2 LAUNCH AND RECOVERY ANALYSIS/TEST |

. ) ) . R oo 21170031 : ' .
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-3.3 TEST PLAN3S AND TEST DESCIPTIONS

The following serdies of ‘charts show the test plan used for eystea teé; A

perfornunce of the Flight Model Thematic Meapper, and a description of .

the major testa. Test results &re sumdarized ia Vol. IIX of_thié tayopt{~_
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T FLIGHT MODEL | oo
TESTPLAN | (SBRG

TEST NUMBER o TEST NAME ‘ -
1A01 | PRIME FOCAL PLANE COARSE AND FINE. FOCUS R
1A06 SCAN MIRROR TO RADIOMETER ALIGNMENT .
1A03 COOLED FOCAL PLANE COARSE FOCUS j o
1A 04 ' | COOLED FOCAL PLANE FINE FOCUS & BAND- TO- BAND REGISTRATION l[
AC07 : SPATIAL COVERAGE | g
1A07 'ELECTRONICS MODULE INTEGRATION » L
AC02 GAIN SETTING, RADIOMETRIC CALIB, ¢ OBC CALIB; BANDS 1-5 & 7
AC22 SPECTRAL MATCHING | | ]
BLO7 RADIOMETRIC CALIBRATION OF TM CALIBRATOR § SPECTRAL MATCHING |
BL16  SQUARE WAVE RESPONSE BANDS 1-5 € 7 }
BL17 SQUARE WAVE RESPONSE BAND 6 b
BL10O RACIOMETRIC CALIBRATION BAND 6 Q9
BL12 COHERENT NOISE _ - 0
BL 19/20 GEOMETRIC ACCURACY /BAND-TO-BAND REGISTRATION §'§ ;
MASS PROPERTIES | MASS PROPERTIES (WEIGHT, CG, MOMENTS OF INERTIA) o v i
SINE VIBRATION SINE VIBRATION TESTING - QUALIFICATION '§§ '
ACOUSTIC NOISE | ACOUSTIC NOISE TESTING - QUALIFICATION s
THERMAL VACUUM | VACUUM PERFORMANCE TESTING |
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OBJECTIVES . S -
o BANDS 1 THROUGH 4 COARSE FOCUS FINE FOCUS, INTERCONNECT VERIFICATION,
~ AND VIGNETTING. B ‘.
TEST FLOW | o | |

@ USING KINETIC KNIFE EDGE TECHNIQUE FOR IWEASURING MITF, CONDUCT MTF
SURVEY OF iMAGE FROM -0.030 IN. TO +0.030 IN. FOCUS IN ALONG-TRACK AND
CROSSTRACK DIRECTION OF COMBINED SCAN MIRROR AND TELESCOPE ASSEMBLY.

@ SELECT BEST FOCUS FROM MIF DATA, INS'IAI.L CORRECT.SHIM AND VERIFY
FOCUS BY REPEATING SURVEY

e USING IFOV INTERCONNECT MASK, SELECTIVELY UNCOVER DETECTORS AND
MONITOR CHANNEL OUTPUT

R PP AN
[

o

28 |

DATA OUTPUT 32 E

o MITF PLOTS, FOCUS-VS-PEAK MTF, MANUAL PLOTS OF BAFFLE CLEARANCE o

~ RESULTS 55
@ SHIM AND FPA LOCATION ACCEPTABLE 1

® MTF (CT) RANGE FROM 0.45 TO 0, 55 IATI 0.2 TO 0 54
e NO SIGNIFICANT TII.T TO THE PFPA

9/82 L
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OBJECTIVE

DETERMINE IMAGE QUALITY AT COI.D FOCAL PU\NE AND DETERMINE BEST SHiM
THICKNESS FOR CPTIMUM FOCUS

TEST FLOW

WITH TM LOOKING AT COLUMATOR CONDUCT AXIAL MTF SUR\IEV BY STEPPING
KINETIC KNIFE EDGE FROM - 0.60 TO -0.25 IN. N Z DIRECTION. PLOT MTF PEAK AS
FUNCTION OF Z MOTION FOR ALONG AND CROSSTRACK. FROM PLOTS DETERMINE

. OPTIRMUM SHIM THICKNESS, AS IN EAM MANUALLY SURVEY AFT GWﬂCS BAFFLES, s

LOCATE CENTERS .
DATA QUTPUT

MTF PLOTS AS FUNCTION OF AXIAL DESPLACEMENT smm macmsss LIMITING RAY
ELEARANCE WiTH BAFFLES

- 217014
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v IAQ4 TEST DESCRIPTION

S%R@

A GUIDITIARY OF

TEST OBJECTIVE

ESTABLISH FINE FOCUS OF CFPA, ROTATIONALLY ALIGN CFPA TO PFPA, j
TRANSLATE CFPA TO PROV IDE BAND-TO-BAND REGISTRATION WITH PFPA L |

- TEST FLOW

CONDUCT AXIAL MTF SURVEY OF IMAGE PLANE, MOVE RELAY SPHERICAL
MIRROR BY USING INCHWORMS TO CORRECT FOCUS. USING IA RETICLE AND
KNIFE EDGE RESPGNSES, COMPUTE ROTATION OF CFPA RELATIVE TO PFPA
(<5MR). ADJUST CFPA WITH TOOL. USING IA RETICLE AND INCHWORMS
TRANSLATE CFPA FOR BEST BBR FIT TO PFPA. PERFORM CFPA INTERCONNECT
VERIFICATION (SIMILAR TO TEST PERFORMED IN IAOQL). -

DATA OUTPUT | - I
* MTF AS FUNCTION OF AXIAL DISPLACEMENT, pmc‘roa REG ISTRATION TO PFPA

RESULTS | -

BAND-TO-BAND REG ISTRATION IS WITHIN SPECIFICATION I i

. e e o 5 st 1
aopa e s 4ol

e

i

L 1 S VB Py WA
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mﬁ IAD6 TEST DESCRIPTION gf%mﬁf@ - "
OBJECTIVE o | o o I 3
VERIFY ROTATIONAL ALIGNMENT OF TELESCOPE HOUSING IN MAINFRAME SUCH | ]
THAT SCAN MIRROR PIVOT AXIS IS ORTHOGONAL TO DETECTOR ALONG-SCAN
BASELINE. REESTABLISH BASELINE MTF VALUES IF HOUSING 1S ROTATED. L
VERIFY CENTRATION OF SCAN MIRROR. 3
TEST FLOW | ]
ROTATIONALLY ALIGN EDGE OF COLLIMATOR MOUNTED RETICLE TO BE PARALLEL .
TO Y-AXIS. ROTATE TM TO ALIGN SMA PIVOT AXIS GRTHOGONAL TO RETICLE B

EDGE BY MONITORING DETECTOR MODULATION IN BANDS 1 AND 4. ROTATE . i
HOUSING AS NEEDED TO GET ZERO OUTPUT. TEST SLC ALIGNMENT, BASELINE -~

MTF FOLLOWING ROTATION.

DATA OUTPUT

RELATIVE ROTATIONAL ALIGNMENTS OF SMA PWOT AXIS SLC PivOr AXIS
DETECTOR ARRAY. BASELINE MTF VALUES ARE ESTABLISHED.

RESULTS

SHIM DETERMINED 1N 1AOL FOUND TO BE APPROPRIATE. SMA TO PFPA ALIGN-
MENT ERROR = -0,02 MR. SPEC = 10.5 MRL. SCAN MIRROR CENTRATION WITH-
IN TOLERANCES. | /52

29170-29
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Wmﬁ IAQ7 TEST SUMMARY (SBRG

OBJECTIVE ° » | o I o
CHECK ELECTRONICS MODULE INTEGRATION, POWER, COMMANDS, TELEMETRY, o
REDUNDANCY, SYSTEM TIMING, VIDEO CHANNEL NOISE, VERIFY INTERCONNECTION -

TEST FLOW | o

" PERFORM PRELIMINARY WIRING, POWER AND GROUND CHECK: VERIFY TELEMETRY
SCALING, CHECK FIVE HEATERS. CHECK BLACKBODY, SMA CONTROL, DC RESTORE, =
FUSIBLE LINK DRIVE, COOLER DOOR, INCHWORM DRIVE. AUTOMATICALLY SE-- S
QUENCE CALIBRATION LAMPS THROUGH 8 RADIANCE STEPS, VERIFY CALIBRATION o s

SHUTTER CONTROL. CONDUCT SLC TEST, VERIFY BAND TELEMETRY, CGNDUCT _
POWER PROFILE, CONDUCT IFQV INTERCGNNECT THROUGH MULTIPLEXER OUTPUT, |

DATA OUTPUT | - R
TABULAR VERIFICATION OF COMMANDS, TELENETRY, ETC. | I
RESULTS | o -
ELECTRONICS MODULE INTEGRATION SUCCESSFULLY COMPLETED, o

. . ;
S b A A ARt Ak E Rz
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. Al .
et L eyl es

. 9/82
270213
L




s urd

R R e DR T O T P A

- et e te e v te W emms e rer mirm A cpATTeAr, yaTes s Tt

“OBJECTIVES

© CALCULATE GAIN TRIM RESISTORS FOR EACH BAND

e MEASURE END TO END RADIGMETRIC TRANSFEﬁ FUNCTION TO BETTER THAN
10% FULL SCALE

© MEASURE RELATIVE TRANSFER FUNCTION, DETECTOR-TO-DETECTOR WITHIN
1/4% RMS NOISE

© MEASURES RELATIVE RADIOMETRIC ACCURACY BETWEEN BANDS WITHIN 2%

. @ CALIBRATE INTERNAL CALIBRATOR . o :
© DETERMINE GAIN AND OFFSET, S/N OF EACH CHANNEL : o,
TEST FLOW - o
© ALIGN TM APERTURE WITH 48 IN. SPHERICAL INTEGRATING SOURCE (SIS) '

o RECORD ZERO RADIANCE LEVEL, MAX RADIANCE LEVEL IN EACH BAND P

© CALCULATE TRIM RESISTORS, INSTALL NEW RESISTORS iN T REPEAT TEST , S

® . b

TURN ON 48 IN. SIS TO HIGHEST LEVEL, DECREM&NT RAD%ANCE 20 STEPS - RECORD
DATA (95K CFPA)

CHANGE CFPA TEMPERATURE TO 105K. REPEAT 20 RADIANCE STEPS |
TURN ON INTERNAL CALIBRATOR, DECREMENT 8 RADIANCE LEVELS, RECORDDATA: =
OUTPUT - o |
COMPUTE GAINS, OFFSETS, S/N

e L m i
. -
Y

e ©

21170-18 o , N
9/82

o Gt e s s en s+
’ C. :
i



0 E MAR '
MASPIR
A T e g e dad, & IR LT g d ¥

OBJECTIVE

VERIFY THAT ALL DETECTORS IN EACH BAND 1-5 AND 7 HAVE THE
SAME SPECTRAL RESPONSE

SPECIFlCATION REQUIREMENT - |
FOR SCENES OF BOTH 'FLAT" AND "SI.OPED" SPECTRAL RADIANCE, THE -
D IFFERENCE BETWEEN BAND MAX AND MIN VALUES OF EFFECTIVE :
RADIANCE COMPUTED FROM MEASURED T RESPGONSE MUST BE <0.5%
OF THE SPECIFIED MINIMUM SA'FURATEON LEVEL RAD!A_NCE (MSL)

TEST IMPLEMENTATION
1. 48 INCH SPHERICAL INTEGRAHNG SOURCE (SIS) USED TO PRODUCE
A SCENE CF 'FLAT" SPECTRAL RADIANCE 4
2. COLLIMATOR NO. 3 SIS AND APPROPRIATE COLOR GLASS FILTERS
USED TO PRODUCE A SCENE OF "SLOPED" SPECTRAL RADIANCE -

3. DATA COLLECTED FROM EACH SCENE, EFFECTIVE RADIANCE COMPUTED
~ AND VALUES IN EACH BAND SUBJECTED TO SPECEHCAT!ON
REQUIREMENT '

9/82
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| A GUESIDIARY OF

HUQKZIZ ANRCRAFT COQPANY

OBJECTIVES

DETERMINE INSTANTANTANEOUS FIELD OF VIEW (|FOV) OF REPRESENTATIVE DETEC-
- TORS IN EACH BAND BY MAPP!NG RESPONSE OUT 10 £ 2 TFO’VS |

TEST FLOW

USING 109.3 IN. FOCAL LENGTH COLLIMATOR AND TM WITH LOCKED SCAN MIRROR, P
START AT BAND 4 AND FOR EACH DETECTOR SCAN WIDE SLIT FROM -12.25 IFOV TO L
-2.25 IFOV. SCAN NARROW (0.1 IFOV) FROM -3.75 TO +3.75 IFOV IN 20 STEPS. A
CONTINUE SCAN OF WIDE SLIT FROM 2.25 {FOV TO +12.25 IFOV. ROTATE SLIT PAT- .
TERN 90° SCAN VERTICALLY IN LIKE FASHION. AT EACH POSITION COLLECT DATA. t,
FIND PEAK SIGNAL IN X, Y SCANS. NORMALIZE DATA, COMPUTE 50% RESPONSE . | !)

~ POINTS, FIND BOUNDARIES OF IFQV. = - - o
DATA OUTPUT o

DETECTOR SIZE, LOCATION, PRINTED.IFOV DATA CONVERTED TO RADIAN MEASURE
RELATIVE. TO OPTICAL AXIS PLOTTED -

RESULTS

TEST DATA INDICATES IFOV SIZE OF BAND 1-5 AND 7 DETECTGRS IS SLTGHTI.Y
LARGER THAN SPECIFICATION ALLOWS L |
9/82
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OBJECTIVES

TRANSFERS CALIBRATION OF 48 IN. INTEGRATING SPHERE TO THE .Ti\;\ -
CALIBRATOR USING THEMATIC MAPPER AS CAL!BRATION TRANSFER DEVICE.

TEST FLOW

COLLECT DATA FROM MIF SIS AT EACH OF 8 RADIANCE LEVELS ESTABLISHED
BY NEUTRAL DENSITY FILTER WHEEL. - REPEAT FOR 3 FPA TEMPERATURES

A SUCSIDIARY OF
WUGNES AIRCRAFT COMPANY |

* 1°C APART. . COLLECT OPAQUE AND CLEAR DATA. REPEAT ENTIRE SEQUENCE WITH

~ STABLE AMBIENT FPA TEMPERATURE. USING ACG2 GAINS AND CFFSETS,

COMPUTE EFFECTIVE RADIANCE OF EACH RADIANCE LEVEI. DETERMINE SHADING

FACTORS.

DATA OUTPUT
EFFECTIVE RADIANCE AT 8 DIFFERENT LEVELS 2 DIFFERENT FPA TEMPERATURES
SHADING FACTORS; CBC CALIBRATION DATA

RESULTS

CALIBRATION. TRANSFERRED FROM 48 IN. INTEGRATING SPHERE TO THE |
CALIBRATOR. - - o

21170-207
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w25 BL1OR TEST DESCRIPTION
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=
i
™

OBJECTIVE ' E ' ' ]

® MEASURES END-TO-END TRANSFER FUNCTION OF EACH BAND 6 CHANNEL TO AN ]

ABSOLUTE ACCURACY BETTER THAN 10% 4

© MEASURES RELATIVE TRANSFER FUNCTION < 1/4% OF RMS NOISE LEVEL . R

© ESTABLISHES CAINS AND OFFSETS; CALIBRATES INTERNAL CALIBRATOR, AND - : :

MEASURES SIGNAL ORIFT . S :

TEST FLOW | B : o k
© THERMALLY CONDITION SENSOR BY CONDUCTING THREE UPERATIONAL PROFILES D

(130 MINUTE ORBIT) AT 10% DUTY CYCLE; COLLECT SIGNAL DRBFT DATA, AND
CONDUCT TWO MORE OPERATIONAL PROFILES

® COLLECT DATA WITH BLACKBODY AT FIVE TEMP AND COLD FOCAL PLANE AT
THREE TEMP TO ESTABLISH GAIN, LINEARITY

© CONDITION SENSOR WITH THREE MAORE OPERATIONAL PROFILES, AND COLLECT ' :
SECOND SIGNAL DRIFT DATA _ . - ]

® COLLECY SLC PROFILE DATA (ON V'S OFF)
© FINISH 24 HR SIGNAL DRIFT TIME WITH 30% DUTY CYCLE £ OPERATIONAL PROFILES.
© COLLECT LAST SIGNAL DRIFT DATA | L
DATA QUTPUT ' ' '

© SLC TEMP PROFILF, OPERATIONAL PROFILES, GAIN LINEARDTY OUTPUTS, SIGNAL - j
DRIFT, NETD FOR EACH DETECTOR, AND SHADING FACTORS ’ . . :

9/32 '
21170-21 '
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BL-12 TEST DESCRIPTION

U € * <
AT
PESCEAPL P ey

OBJEf‘TIVE |
e EVALUATE THEMATIC MAPPER COHERENT NOISE SIGNATURE OVER I.GWEP 64 PCM
LEVELS FOR BANDS 1 TO 5 AND 7 ' |
o EVALUATE BAND 6 AT FOUR DISCRETE PCM LEVELS ‘
e PROVIDE VISUAL DISPLAY OUTPUT AND POWER SPECTRAL DE‘!S!TY VALUES

TEST FLOW
® ALIGN CALIBRATOR TO THEMATIC MAPPER, TURN O‘N FLOOD LAMP, COLLECT DATA

REMOVE FLOOD LAMP; TURN ON BLACKBODY; SET AT LOWEST TEMP; COLLECT DATA .
® ADJUST TEMP TO FOUR DIFFERENT LEVELS; COLLECT DATA - e
o TURN OFF CALIBRATOR, THEMATIC MAPPER | | ¥
o SFLECT DATA REDUCTION OPTION, IF PHOTOGRAPHIC OUTPUT IS DESIREP, OUTPUT
DATA TO LASER PHOTOWRITER. IF PSD IS DESIRED, PRETREAT DATA BY WEIGHTING,
ADJUST ARRAY SIZE, CALCULATE FAST FOURIER R TRANSFORK, CALCULATE PSD,
SMOOTH OUTPUT, AND PLOT | -
DATA OUTPUT
@ PHOTO IMAGES OF RADIANCE GRADIENT, PSD PLOTS

RESULTS
@ DATA COLLECTED -
® VISUAL IMAGES OBTAINED FROM COMTAL RECOPDER

PPN S
X DA

©

9/82
21170-263
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- OBJECTIVES

- MEASURE DYNAMIC SQUARE WAVE RESPONSE OF T4

TEST FLOW

FOR BANDS 1 TO 5 AND?7, CAUBRATOH PHASED KNIFE EDGE RETICLE SCANS ACROSS |
TM DETECTORS BY SMA. RESULTING DATA STREAM 15 SORTED ARND CONYERTED TQ
KNIFE EDGE RESPONSE CURVE. SPATIAL FREQUENCY BAR PATTERNS ARE ANALYT-
ICALLY SUPERIMPOSED ON THE KNIFE ECGE RESPONSE CURVE AND SHIFTED IN 0.1
{FOV INCREMENTS. MAX AND MIN VA&.UES OVER ORNE BAR CYCLE ARE NQTED. THEN

FAAX-RIN
MAX + MiIN

BAND 6 PROCESSED IDENTICALLY, EXCEPT THAT RETICLE SHIFTED 0.1 IFQOV AFTER
FIRST DATA SET TO PROVIDE MORE DATA POINTS OVER LARGER IFOV

SWR =

DATA OUTPUT

SQUARE WAVE RESPONSE FOR ALL BANDS

| 219170239
9/82
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BL19/20 TEST DESCRIPTI@N __________________
g
OBJECTIVE . - " S
® PROVIDE SELF INDUCED VIBRATION FREQUENCY.AND AMPLITUDE INFORMATION
'© DETERMINE BAND-TO-BAND REGISTRATION, csnomerm_c ACCURACY (S_CAN PROFILE) o i ..
TEST FLOV | | | o o
o USING BBR/GA RETICLE (73118) IN CALIBRATOR, cou.ecr DATA AT EACH OF
31 CALIBRATOR ROTARY TABLE POSITIONS
o USING POSITION CODING DERIVED FROM RETI'CLE,:‘ANAL'YTICALLY ASSEMBLE
RETICLE PATTERNS IN SEQUENCE ACROSS FULL SCAN
© DETERMINE CROSS‘ SCAN SIGNAL CALIBRATION USING RETICLE 72711 S S S : ‘
5 USING INFORMATION FROM BOTH RETICLES TRACE PATH OF INDIVIDUAL !
DETECTORS ACROSS 31 RETICLE PATTERNS :
® DETERMINE SCAN PROFILE POLYNCMIAL CdEFFIC(ENTS. : : dx

o DETERMINE GEOMETRIC ACCURACY, BBR
® EXAMINE FREQUENCY CONTENT FOR SIV

e NOTE EFFECT OF SLC ON VS OFF

L Mt e adem o d

« tl o

DATA OUTPUT

SCAN LINEARITY, SIV FREQUENCYS SLC PROFILE, SCAN PROFILE, BAND-TO-BAND
- REGISTRATION. R A , 9,”8’2'

il
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— SYSTEM READINESS TEST
{SRT)

MAITIR

resrsasssmearcacna

S o K S L A
aves
coned

[ A AR SR BN RWAAIN T ISR )

OBJECTIVE o
© TO DETERMINE OVERALL SYSTEMS READINESS OF THE THERMATIC MAPPER

o TEST WILL BE IMPLEMENTED AT ANY TIME DURING THE TEST PROGRAM TO VERIFY THAT
NO GROSS MALFUNCTIONS HAVE OCCURRED.

TEST FLOW
o FUNCTIONAL OPERABILITY

© USES COMMAND FILE TO AUTOMATICALLY COMMAND SYSTEM TO VERIFY RESPONSE
THROUGH TELEMETRY

© PERFORMED IN PRIMARY AND REDUNDANT MODES.
® RADIOMETRIC PERFORMANCE '
G MONITORS RADIOMETRIC PERFORMANCE AND LONG TERM STABILITY, WITl'.I. 3 OPTIONS
® BAND 1 -4, 5S¢ 7 USING INTERNAL CALIBRATION LAMPS |

® BAND 1 -4, 5¢ 7 USING EXTERNAL ™ CALIBRATOR SPHERICAL INTEGRATOR
SOURCE

© BAND 6 USING INTERNAL BLACKBODY
@ BAND 6 USING EXTERNAL TM CALIBRATOR BLACKBODY
© SCAN MIRROR ASSEMBLY LINE LENGTH
@ USED TO VERIFY STABILITY OF SCAN PROFILE
® DATA COLLECTED FOR 100 SCANS '

© SCAN MIRROR ELECTRONICS CHECKED CONCURRENTLY : : 2117035
. 9/82
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« ‘ ~ Section 4.1

. Failure Report Summary .

A liatihg of failure reports generated on the Flight Model
Thematic Mapper ehowing symptomna, CAuaeiof failure, and.
- corrective action is included in Volume III.
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o SUMMARY OF FAILURE REPORTS

SRS s
cnney
==}
svoed

EM PP FL TOTALS *

Category ‘ OPEN CLOSED OPEN | CLOSED OPEN CLOSED o

Under Investigation 0 0 0 0 17 0 17 : i-_’..'f.
Workmanship | 0 14 0 99 0 82 195 :
Part Failure 0 | 10 0 48 0 13 . 70 '

bDrawing/Design Error 0 32 0 93 0 24 149
Specification/Software Problem 0 0 21 0 6 30 :
Opened in error 0 0 3 0 8 13 g
lest error 0 15 0 51 1 40 106 a
Mechanical Failure 0 0 0 0 2 11

Test Equipment 0 0 8 0 20 28 : .
Unknown . L 0 0 0 0 16 18 . b
TOTALS: 0 88 0 323 18 210 637

TOTAL PAILURE REPORTS PER MODEL TO DATE: S8 ‘ ?

oY PP FL 3 L

88 . 323 . 228 P }

| - ez ;

TOTAL = 637 of which one (1) was gencrated against all three model levels. E g J

| o | - 3a 9/82 :
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) . Sectid. 4.2 3
Réques: for Deviation/wuver Sumary ]
A listing of Requeeta for Deviationa/ﬂaivera generated againgt §
' the Flight Model Thematic Mappar, showing R/D/W number, deacription
L and status is included in Volume III. ) i
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DEFINITIONS FOR - %BR@

DRAWING CHANGES

'THOSE ITEMS KREQUIRING CHANGE‘; TO THE DRAWINGS TO CORRECT DEFICIENCIES
RESULTING FROM ARTWORK LAYOUT C ¥ PWB; GENERALLY REQUIRING JUMPER
WIRES OR ALTERNATE WIRING PROCEDURES

HARDWARE

THOSE ITEMS NOT MEETING PERFORMANCE, INTERCHANGEABILITY, WEIGHT,
OR OTHER PHYSICAL OBJECTIVES OF CONTRACT

PROCEDURAL

THOSE ITEMS REQUIRING CHANGES TO THE SPECIFICATION REQUIREMENTS, WHICH
ALLOW USING MODELS ON OTHER THAN THAT DESIGNATED FOR THE HARDWARE,

WHICH RELAX OR WAIVE INSPECTION/WORKMANSHIP STANDARDS, AND OTHER
DOCUMENTATION/HARDWARE RELATED ITEMS.

9/82
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A SUTSIDIARY OF
KUGHES AIRCRAFT CONGPANY

THEMATIC MAPPER PROGRAM
SUMMARV OF @EWM‘@NS '

221 DEVIATIONS WERE INITIATED FOR THEMATIC MAPPER PROGRAM FROM
INCEPTION TO JULY 31, 1982.

DEVIATIONS INITIATED BY MODEL LEVEL
M PF FL. ~ TESTEQUIPMENT LIFE TEST
9 89 m .’ 0

NOTE: 61 DEVIATIONS WERE WRITTEN AGAINST MORE THAN ONE MODEL LEVEL.

9/82
21170121
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e SUMMARY OF WAIVERS e |
BY GENE@%EMME@.M e

SR RTRATRES

W
5=
==
o

m/@ THEMATIC MAPPER PROGRARM

e st

PF |} FL | TEST EQUIPMENT

[O P PURR S

DRAWING o § 1w} 21{ 0
HARDWARE | 10 | 41 | &8 i

PROCEDURAL | 6 | 35| 43 | 12

NOTE: 38 WAIVERS APPLIED TO HARDWA%E AS WELL AS
PP&OCEDUHE

- 9/82
2117038
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THEMATIC MAPPER PROGRAM | .
S&BMMARY OF

proanay

i) EVM’E’E@E@S

| TEST EQUIPMENT | LIFE TEST |

i not e stim e
LT Yo

| DRAWING
| HARDWARE

; PROCEDURE

40
40

NOTE: 19 DEVEATE@NSAPPUE T@ HARDWARE A$ WELL
AS PROCEDURE . R o

22 DEVEATI@NS APPLBED T@ DRAWENG CHANGE$

AS WELL AS HARDWARE =~ -
4 DEVEATIONS APPLIED TO DRAW!NG CHANGES

AS WELL AS PROCEDURE s

S¥d Tynio;
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- 14

SUWBWQARV @F WAIVERS

190 WAIVERS WERE INITIATED FOR THEMA’E’IC MAPPER PROGRAM
FROM HNCEPTION 10 JULY 30, ‘39@2 '

WABVERS ENTEATED BY MODEL LEVEL

PF L ~ TESTEQUIPMENT  LIFE TEST

75 83 i B

NOTE: 27 WAIVERS WRITTEN AGAINST MQRETHA& ONE MODEL

'9/82
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MOVING, HANDLING, AND

MOVING REQUIREMENTS AND PROCEDURES; EQUIPMENT REQUIREMENTS; GENERAL
MOVING PRECAUTIONS AND PROCEDURES; SPECIFIC MOVING PRECAUTIONS AND
PROCEDURES: ' ’ o
© WITHIN A CLASS 10,000 CLEAN AREA
© FROM ONE CLASS 10,3200 CLEAN AREA TO ANOTHER (SAME FACILITY)
® FROM ONE FACILITY TO ANOTHER
© OVERLAND SHIPMENT
® AIR SHIPMENT |

HANDLING REQUIREMENTS ‘AND PROCEDURES; EQUIPMENT REQUIREMENTS;
HANDLING PRECAUTIONS AND PROCEDURES: ' |
@ QUALIFIED PERSONNEL
' ® USE OF HYDROSET
PROCEDURE FOR LIFTING INSTRUMENT

TRANSPORTATION REQUIREMENTS AND PROCEDURES; EQUIPMENT REQUIREMENTS;
TRANSPORT EQUIPMENT : ' o | |

© OVERLAND ROUTES

© AIR SHIPMENT

’ b AT A T B
b nieen e e N BN BN Le UL i T R ST SR LA S TATMAD N et ST L AT A A R TNTTR ITRRR
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TRANSPORTATION PROCEDURE o BRGI
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MOVING, HANDLING, AND  §  rawswrsr

1 ~ RS B RC 55

TRANSPORTATION PROCEDURES (con't)ff  ‘ifiviandtd o

. o1 Tas ;

1.

. B

SHIPPING PREPRATION: ;
® SHIPPING CONTAINER PREPARATION ap

6 'NSTRUMENT PACKAGING | o

© OVERLAND SHIPMENT ‘ }

@ AIR SHIPMENT L

LOADING AND UNLOADING PROCEDURES: g

@ GENERAL INSTRUCTIONS

® RESPONSIBLE PERSORNEL o _ S
® SECURING SHIPPING CONTAINER TO TRANSPORT VEHICLE -

S e

*

,;L_L_cms...,u.u:.'.. A iasiaas 32 xartA e e e 207 e St 5 i Bt et il

TRANSPORTATION PRECAUTIONS:
© COMPANION CAR (SBRC OR HAC) FOR OVERLAND ROUTES

© QUALITY ASSURANCE TO INSPECT SECURING OF SHIPPING CONTAINER ,
IN CARGO BAY (AIR SHIPMENT)

.
[N R

9/82
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TRANSPORTATION PROCEDURE (con't) |}
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STORAGE PROCEDURES: 4 : o :

@ CLASS 10,000 CLEAN ENVIRONMENT
® CLASS 100,000 OR HIGHER
@ TEST EQUIPMENT

e ee e alet Tt

NS

TRIP COORDINATION PROCEDURES:
® RESPONSIBLE ENGINEERING ACTIVITY '(REA)

© SHIPPING DOCUMENTATION REQUEST FOR SHIPMENT FORM 052-REV 3-72
© DD 1149 - EQUIPMENT ON LOAN
© DD 250 - FINAL SHIPMENT

e b, S A

s - ————an e e ——— g i i
- ~ .

i
CONTAMINATION CONTROL: S . , _ ;
® SBRC SPEC 16309 PROCEDURE FOR HANDLING GRAPHITE EPOXY ,
® TP 32015-605 T.M. CLEANLINESS PLAN '
® HS236-5827-1 HUMIDITY CONTROL PLAN

P AP SRR U S SRR S

QUALITY ASSURANCE PROVISIONS: |
 ® RESPONSIBILITIES OF QUALITY ASSURANCE PERSONNEL AT: L

‘@ SBRC - 3

0 GSFC | | | o

® REMOTE ACOUSTIC FACILITY - ‘ 9/82 - S

. . o 2117040 "
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MOVING, HANDLING, AND -~ # ...~ ¢
TRANSPORTATION PROCEDURE (con't) SBRC! f B

APPLICABLE DOCUMENTS FOR THEMATIC MAPPER IHSTRUMENT, FOR novxus.
HANDLING, STORAGE AND TRANSPORTATION i
TP32015-605 TM CLEANLINESS PLAN l,’:
{ )
| !
HS236-5827-1 _ TH SYSTEH INTEGRATION AND TEST, HUHIDITY - : L
= CONTROL PLAN . . _ L
' o _ T
16357 SBRC MECHANICAL ASSEMBLY SPECIFICATION = . . .o

16309 PROCEQURE FOR HANDL ING THE GRAPHITE EPOXY
: COMPONENTS OF THE TH TO CONTROL EXPOSURE
TO RELATIVE HUMIDITY :

FRCTN PSS SRRg: SRS S

HP10-22 | | ~ CONTROLLED. AREA REQUIREHENTS - | 1

MIL-D-34648 - DESICCANTS ACTIVATED, BAGGED, PACKAGING
. USE ARD STATIC DEHUMIDIF!CATION

- 9/82
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1 0 SCOPE

POLRAEART A o p

A . Ehacall B
Rt Bt I

This document astabliches the procedure " for the handling.

test equipment between and at Santa Barbara Research Centor
(SBRC), Goleta, California; Hughes Aircraét Company (HAC).
El Segundo, Calitfornia: Goddard Space Flight Center (GSFC),
Magnetic [Facility, Greenbelt, Maryland:; General Electric

- Company (GE), | Valley Forge., Pennsylvania,
Thompson-Ramo-licolridge (TRW): Acoustic Facility., Redondo
Beach: California, or an equivalent remote  acoustic
facility:; and for prepaoration for delivery.

‘f,

5_7 noving and ¢rangporting of each of the three Thematic Maopper
< (TM) Instruments (Engineering, Protoflight and Flight Ho-
e dels), and tha Tt Calibrators, along with their associatad
-

kX

w.

The list of itams to be transportad (to include fixturoes,
catles, etc.) for each of the specific ¢testes (EMI, Masss Pro-
pertieg, Vibration, Thermal Vacuum, Magnetic and -Acoustic)
should boe taken from the applicable pracedura that describes
the test requiromants and the equipment to be used.

g g €T AT T

GO g 8

t" _ , Contamination ccntrol is included in this dccumént to 3tress
cleanlineses of ¢the TM equipment at all times, whether in
test, storage or during transit. ' :

wemerp 4 A

. ) Guality Assuranca provisions are also included ?cr.‘compll-
, ance with the enclosed procedurses ¢o engsure the highest
standards for the THM Instruments and TR Calibrators.

References to a Class 10,000 <clean arca, as & minimum:
Refer €29 one  as gspecified in Paragraph 4.0 of TP32013-603
(TM Clganliness Test Plar), i.e.. a Grade C (78 +/-10 deg F)
at a Level 3 (695% maximum reolative humidity)., SBRC will ma-
_ intain the Clean Room tempersture at 70 (+/- 3 deg F) with
> ' rolative humidity at 40% (maximum): At HAC/SSL facilities.
: o SBRC will purge TM unit during non testing pariods and when
: relative humidity goes beyond 63% IHAC (E1l Segundo) will
- naintain clean area temperatures at 7% (+/— 9 deg F). with
X . relative humidity at 63%Z (maximum). Becth plants will main-
¢tain higher tolerances during non-working neriods.

HADR LS aa gt i et B T ooy AL ek an

|12 S I A s 2 £ 12
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2.0 APPLICABLE DOCUMENTS
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The following documants of the latest sffective revision be-
came part of this procedure to the extant specified herein.

: 2.1 DRAWINGS

31069
3933000-409
72611
73003
72623

R43837

733885

73323

2.2 OTH"R DOCUMENTS
TP32015-609

16174
HS236-5827~1

. 16357

16307

HP 10-22

No. 209B

MIL-D-346482

. Thenmatic ﬂappervAssemblg

TM Intorface Control

Calibrator, TM

Calibrator, Obtline and Mounting

Shipping Container, TM Instrument

‘"Shipping Container, Calibraﬁor’

(Zero Manufacturing Drawing)
™ (Ingtrumont) Handling Fixture

TM Calibrator Handling Fixture

™ Cl@anlinesé Plan

T4 Radiation Cooler, Contamination
Control and Handling Requirements
Specification

T System integration and Test
Humidity Control Plan

SBRC Mechanical Assembly Area

‘Cantrol Specification

Procadure for Handling the Graphite-:
Epoxy Components ¢f the Thematic
Mapper to Control Exposure to
Relative Humidity ’

Controlled Areas Requirements

Fedaral Standard. TM Clean Rocm and
Work Station Requiremants: Protection,
Cleaning, Torquing nd Handling of
Connectors

Activated,

Desiccants, 3agged
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SPB0113 Rev C Packaging, Use and Static
Dehumidification
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3.0 CENzRAl MOVING PRECAUTICNS ANO PROCEDURES

3.1 EQUIPM-NT REQUIREMENTY

N men e e s . . oo B .. L .- s - -~ - e v
LI T e P T s S C Bttt = atpaveewes
B . .. - B - s - .

. I
) ‘:‘) S — v vt % - - . e - ~;<.,_ . o ¢ et i E I

TH=fATIC MAPPER MOVING AND TRANSPORTATION PROCEDURE ‘ PACE &
11323 TP32019-608 REV B . : '

OF POOR Quatry

Trt (Instrument) Handling Fixture, No. 733856
T Calibrator Handling Fisture, No. 75323

- ™ Instrupént-Shipping Container, No. 73623, with Handling
Sling, No. - 73484 . _ o ‘

R42839

' T4 Calibrator Shipping Container. with Cable Bog;' No.

© -Clark S-ton Mobile Crane (SBRC)

2-, 35—, 10-. and 20-ton Overhead Cranes (HAC)

" 2~ton Hydrosets

CMN2 (filtered dry gaseous nitrogen) Purge Panel, Part No. .
- 79346 o : :

fgplcal Class 10,000 Clean Room_géar“for pargonnael. Tq in-
clude "wrist stats" per SPBO113, Rev. C, and gloves (nylon.
Ho. &B834 or equiv, or "Sensiflex" vinyl or equiv)

Clear aciqlié covers (3 ea)vfor louvers

Dust covers for all connectors

Aperture dust cover for the TM Instrument Sun Shade

Cvround strap to Inztrument (earth ground)

3.2 CENeRAI MOVING PRECAUTIONS

Hhenaver a TM Instrument or TM Calibrater is to be moved,
the apecific mandatory procautions listed below for each
type of move must first be adhered to before the actual move
is made. Documentation of all moves must be mada either on
formal planning (AHR) or on attached data sheets (Section
& 3.

The TM Instrument or TM Calibrator shall be moved only by
avthorized persornel! wheo are fully indoctrinated in the
careful and sate handling of a TM Instrument and TM Celibra-
tor. Complianre with Cleanliness Procedure TPZ2013-603 is
mandatory. :

Permission and coordination of all ™ Instrumenf and TM Cal-

ORIGINAL PAGE |g |

. e
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1ibrator moves shall be the responsibility of the cognizan*
Test Director or a Tes* Team Member Delegate.

Cranes, whethar overhead. A-frame or mobile, shall be oper-
.@ated only by poersonnel ¢fully qualitfind in tha use of the
cranes, and the carcful and safe handling of TM Instruments
and. Calibrators. Further, crane operators mey not switch
irom one %type of crang to another unless they are avthoriiad
to do 8o and totally familiar with its operation.

- . L . v byt g 1\
! R i R Nong
R a2 LR L A PR S Tl Ml iy St it f7Tert & L

. -

h hqdrogeE must slways be used between ¢the crane and the

handling +fixture to enable careful raising or lowering of
. the TH Instrument or Calibrator.

P R S R

- Any time the Instrument is relocatod to another mounting
gurface, the TM or magnesium plate mounting bolts shall be
torqued ¢to SO #t-lbs with a QA witness present

LT A

;. . The TM shall be groundod to earth whenever ~possiblo during
o .7 all moving and handling. :

-PERSONNEL.:
The following list of personnel fepresents the minimum com—

plement necessary to move 2 TM Instrument or Calibrator.

1.' Instrumant Engincer (délegated TM Test Team Member
. in charge of any mnve and issuing all instructions
% S to the ¢echnicians and crane operator).
2. Technician (dolegated SBRC Taest Team Member)

3. Q@Guality Assurance Representative (surveillance)

: 4. Authorized crane opérator : :

: - - ' ORIGINAL PAGE I3
; ‘ . _ ‘ ‘ OF POOR QUALITY
. 3.3 SPECIFIC MOVING PROCELURES '
3.3.1 MOVING WITHIN A CLASS 10,000 CLEAN! AREA

: Prior to moving a T Instrument or Calibrator, at any facil-
' ity,. gseveral mandatory procedures must be observed:

1. Power applied to all equipment to be movaed must be
turned off.

2. External cabling must be disconnected or securely
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3. . Radiative cooier door must be closed. The door
will ba taped in the closed condition 1if necessary.

4. All machanitél/optical adjustments must be securad.

g, Ouly T authorized pafsonnel shall handle  the in-
strumenat or Calibrator., per Paragraph 3.2 of this
document, :

6. Mount lifting fixture adapter  to the ™

’ -Ingtrument’s 1lifting hole pattern  four places.
Carefully insert the (4) 1/4" -8 x 1 1/2 (approx)
socket - head cap screws through  ¢the £four red
adapters and torque to 20 +/-3 in-lbs.

Gently place the TM lifting fixture (shaped like a
4-pointed star) on the adapters and secure with ved
washers and 1/2 -13 nut. Torque to 19 +9/-0 £t

-1b.- . S . .

.7.-_Care?ulig,attachVtheA;fane, ghrough a hydroget, €o
the fixture’s 1ifting scraw eye, which should be
positionad at or near the Instrument‘s C.G.

8. Remove all fastening devices (tlamps, screws, etc.)
securing the Instrument to i%tes mounting plate.

9. Before lifting, perform a detailed visual check - of
the Ingtrument, lifting fixture, crane and hydro-
gat, and Instrument mounting plate.

10. After a satisfactorily visual examinaticn, careful-
ly 1lift  the hydroset upwards in small increments
until the crane’s cables are just taut.

11. Again, axamine the setup as in (3) above before
' procecding to raise the Instwrument.

" 12. Carefully raise the Instrumemt using the hydroset.
Test Team Members chould guide its movement manual-
ly at the direction of the Imstrument Engineer.

13. Do not use the lift (crane) wntil the Instrument is
suspended at least O0.25—-inch min above its mounting
gsurface.

14. Maintain the Instrument in a&s level position as
practically possible when waising or lowering the
Instrunent.

15. Ih»louering the Instrument, wTepeat the steps above,
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E but in reverse order.
J a ORIGINAL ‘PAGE 18
i OF POOR QUALI‘TY '
E 3.3.2 TM CALIBRATOR HANDLING
’ _ 1. Carefully insert (4) threaded (3/8"-16) rods (two
b o o -are 1-1/2" long and two are 19" long) into the TM .
) f ’ o : ¢alibrator’s handling hole pattarn. torque to - just
Lk S : beqond finger tightness. L :
E : U . Genth placo the Calibrator handling " firture over
Lo - the. (4) protruding rods. Screw (4) 3/8“ nuts and
P . ' - lock washers to the rods and torque to just beyond
P PR fingar tightness.

.3. Carefully attach the crane hook through a hydroset
eye - Attach the lower ernd of the hydroset to the -
fixture’s 1lidting screw eye:, which shauld be posi-

'*1oned at or near the Calzbrator s C.0C. :

R L L ATl B I

‘4. Before liéting, minutelg examine the ;hole opera-

Yion:. For safety of personnel and Calibrator.
(See Para 3.3.1 (8) above). o

9. Coarefully 1idft thev hydroset upwards until ¢the
- crane’‘s cables are just taut. -

6. Again eramine the setup as in (4) above before
proceading to raise the Calibrator. ’ ’

7. Li€t ths Calibrator while ite movement is guided by

ather Test Team Mambers (zee Para. . 3.G5.1 (12).,
above). :

8. Haintain the Calibrator in as 1&ye1..poéition as
pogssible, when raising or lowering the Calibrator.

. 9. In lowering the Calibrator, repeat the steps above,
but in a reverse order. ' C

. Moving frum ona Class 13,000 Clean Are2 to a Class 100,000
' or ‘higher within the same facility

While still within a 10,000 clear area. all of procedures in
Section 3.3.1 anply plus the addition of the following:
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1. Externgi cabling must be disconnected and/or sec-
urely stowed, as ansplicable.

The TM aperture cover, and the acrylic covers ¢for
the louvers must be installed.

SRR
B
R

3 ,.‘a}_

T
4 3
W

R

The TM Instrument or Calibrator to be moved must be
doubla bagged per Section 4.5. The bag shall be as
completaly sealed from the external environment as
practical. The bag will be purged with filtered
GN2 and carefully placed in its clean shipping con-

" tainer. See Para. 4.2 for handling instructions
end precautions; or

_‘.\\

Lip b TR N1
TRTEY
,

B

L ' 4, The TM Instrument or Calibrator after being ON2
L o : purged (with filterced dry nitrbgen) nust be double
; o _ ) bagged, and placed on a card:. or bottom hal? of do~-

. signated shipping container. This douvble-bagged
GN2 purged THM Ingstrument or Calibrator must not re-~
5 _ ~@ain in an unclean area (i.e., any area higher in
L ‘ particle count than a Class 10,000 Clean Area) for
2 T . longer than 8 hours, without being continuously

S " purged. ‘ o :

.3. 4 PRECAUIIGN/PRAOCFDURES FOR LIFTING SHIPPING CONTAINER COVER

3.4.1
: " The following precavtions ghall be adhered to whenever the
: T or Calibrator shipping container cover is lifted or
: " stored. . .
PERSONNEL: Refer to Sec%ion 3.2 for mininmua
: - coverage.
: LIFTING: ‘ APrior to lifting cover, storage
L ' o © container and GN2 supply bottles must
. be removed.
. STORAGE: Whenever shipping container cover is of#f

its base, the cover shall be suspended
aither by standoffs or similar devices
tc praovide prctection to the seals.

All purge ports shall te capped or covered
during storage.

I

5
L

.53
4

i

CRIGINAL PAGE IS
OF POOR QUALITY
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g
£3.4.2
v f Priagr to lifting or lowering a TM shipping container ar Cal-

ibrator cover, a%¥ any facility, several mandatcvy procedures
fust be observad:

1. Remove contents of storage container. (CAUTZICN:
SEE NOTE) - :

2. Turn CN? supply off at the bottlo.

3. Remova the GN2 supply bottles, depressurize con-
teiner and wunlatch all fasteners. (CAUTION: SEE
MOTE) i : :

4; Ad just lifting fixtures attachment point to enabdle
cover to be lifted ags level as possible.

5.' Lock shipping container whecls.

&. Using overhead crane or similar device (l-ton mini-

mum), 1lift shipping container in small increments
. of 3" to & until hald o Instrument {8 in £ull
view. ‘ '

7. When lowering shibping container cover, lower slou-
ly until half of the Instruman% is coverod.

Cantinue tn lower cover using 3" to & incremants
‘until cover is on i%s base or standoffs

. : : NOTE

Handling sling on shigping container cannot dbe ad-
_ Justed t3 handle loads in the storage container.
. It is mandatory that everything in the gtorage
: area be ramoved. :

ORIZINAL PAZE IS
C¥ POOR QUALITY
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4.0 SHIPPING PREFARATIONS AND PRCCEDURES

f 3
.

1

ORIGINAL PAGE I3

MOVING EQUIPMENM! , - . OF POOR QUALITY

TM (Instrument) Handling Fixture, No. 73335
T4 Calibrator Handling Fixture, No. 73323

™ Instrunent Shipplng Container, No; 73623, with - Handling
Sling, No. 79483

TH Cal;brator Shipping Container, with Cabla Box, No.
R43839 ‘ o

Clark S-ton Mobile Crane (SBRC)

2~y 8=, 10~-, and “O-ton Dveohead Cranes (HAC)

2-ton qurosets

(o} 113 (ﬁil*ored dry gsseous . nltrogew) Purge Panel, Pavrt No.
79344 . '

Typical Class 10,000 Clean Roam gear for personnel. To in-
clude “"wrist stats" per SFR0113, Rev. C, and gloves

(nylon, No. 6834 or equiv., or "Sensiflex" vinyl or equiv)

Clear acrylic covers (3 ea) for louvers (not to be installed
it unit is to ba shipped to acoustic or vibration testing).

Dust covarg for all connectors

Aperture dust cover for the TM Instrument Sun Shade (may use -
approved plastic csheet in place of dust cover)

Cround strap to Instrument (earth ground)
Clean Room garmeﬁts

€3 Units minimum of sulfur—free desiccant, fresh and dry
(reactivated) required for each TM shipping container

Filtared GN2 for transportation container purging. wusing a
S-micron SBRC mselecular sieve filter P/N 3484

CN2 tilter—flowu module (FFM) for TM Instrument purge, con-.
sisting of S-micran SBRC nmolecular sieve filter P/N 54684 and
0.2 micron Gelnan pleated capsula filter P/N 12105

Polyethylene plastic sheet, & mil, type RCAS-1200. nylon
anti- static plastic sheet, 2 mil, type RCAS5-24CD
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Scotch tape, type (3M) B8402 anti-static adhesive ¢tape, .ov
equivalent .
Isopropyl alcphol. Grada A

' o ORIGINA;_ . .
3.2 TRZNSPORT EQUIPMENT o . ©F PooR PAGE g

Airfride, closed, side-load van with greater than
10 ft wide doors, tie-down straps and wall fas-
teners.. Lift-gate type asir-ride truck ray be 'uvsed

-for test equipment or Calibrator only, width of

gate to be grsater than or'equal to 76 inches.

Fork=1i#t ttuc&'s-ton capacity witﬁ 40" blades.

3.3 SHIPPING CONTAINER PREPARATION FOR TM AND CALIBRATOR

Prior to using & THM shipping containar it must be
examired for cleanliness in a clean avee (10,000 or
tetter).- The inside of the TM shipping . container
shall ‘be <¢horoughly vacuumed before it is to be
used. Special attention shall be paid to the
rubber seal avround the periphery of the base for
cracks or fereign particles which could affect a
good pressure seal. I8 necessary, a nylon wiping
cloth with isopropyl alcohol shall be used to clean
the rubber seal area.

Dry desiccant bags will be used during TM Instru-
ment. and TM Calibrator transportation. These bags
shall be reactivated by baking for 12 hours (min)
at 45 to 273 deg F prior to being placed in a T™
shipping container. A minicua of B8 wunits (11
bags) of desiccant are raquired to meet MIL-D-34643

-requxre ents.

Each TM shipping container (Instrument and Calibra-
tor) containe a shock indicator which shall be set
with a new unugsed roll of recerding paper before
each trip.
each ¢trip.

QUALITY
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1. The test consoles and ¢tost equipmént shall be
which is taped securely in place. But first,  any
filters, etc., (outboard miscellaneous oqQuipment),
must be- reﬂoved and storad in the console drawars
al}l drauers will then bae taped shut.

2. al1 axternal cabling shall be transported in nﬁe-

identifiod by the cabling name(s) and part
number(s) of its contonts. Each box gshould be ex-

3» amined for clesnliness, and the inside shall be va-

i © cyumed bqura it is used.

E 3. Cabling that will be used inside the thermal vacuum
. "chamber ehall, after being cleaned, be bagged in

. polyethylaene bags and also placed inside ‘thae ros-
: ,pectixe cable bos.

4. All cadling connectors shall be protected by bubble
' pack coverings )

O e e et

4.9 SHIPPING PROCECURE ANO CHECK—LIST

X ~ The Follouing procedures apply to both the TM Instrument and
itg Calibratar.

g - BAGGINC PROCEDURES:

The bagging procedure shall commance at the direction of Top
Adssembly AHR 310638, Part 1, Part 2, etc. Quality Assurance
i Vvill be respons.ble for verification of each specific task.
: 4ll these operations shall be performed in a Class 10,000

clean area whenaver possible. Both {instruments shall be
hard mounted.

MMasking of the cable connectors and handling fixtures may be
optional at the discret;on of the Instrument Engineer.

{ ] 1. Lay lLagging material (two (2) ‘bags) on mounting
; pads of shipping container or mag plate, with the
: : inner bag on top. A third bag (polyethylene) or
: barrier bag per MIL-B-131 wili be required if unit
. : is to be air—-freighted.

: THEMATIC MAPPER MOVING AND TRANSPORTATICN PROCEDURE " PAGE 14

urapped in a single layer of polqethqlone sheeting,

miscellaneous cabling. jumper connections, pass

clally  designated <cable boxes. Each box will be
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A) Use nylon "C" anti-static plastic shoet, RCAS
2400 (2 mil) for innaer bagging material.

B) Use polyethylene plastic sheet RCAS1200 FR (b
mil) - for ocuter bag(s): ovr barrier bag per
MIL-B-131.

C) Bagging matorial shall be patterned in such a
way that, when. sealed, it encloses the entire unit,

and ig as air-tight as practical.

. - -y o - -

Verify - Date

. Cut claarance holes at the mag platé (TH.,mnuntiﬁg_
intertace) or shipping conteiner mounting locations

for mounting bolts through baoth materials three (3}
places and tape plastic sheeting to the shipping
container at the three locations. ASSURE THAT NO
PLASTIC SHEETINO COVERS THE SHIPPING CONTAINER

MOUNTING LDCATIONS using approved Clean Room &epe

shall be used.

——— — e . - = - P s o >

- - S e T - - e O

Veridy Date

Mate TM Instrument or Calibrator tao- shiﬁping con=-
tainer (refer to Handling Fixtures/Proccdures of
Sections 3.2 and 3.3.1 through 3.3.3.). :

Verify Date

Torque mounting bolts to SO ft-lbs, and install
pratective covaers wherever applicable.

Mask purge connections, BTCE cable connectors. and

handling fixture mounts to inner EPGC, with Clean
Room—-approved -tape for Instrument testing and han-
dling outside «class 10,000 clean areas. (for THM
Instrument anly)
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Verify . Date

qur§e inner bag with GN2 for & minimum of 30 ai-

nutes at 23 to 33 CFH using purge panel P/N 79346,

. -

vVerify Date

Evacuates bag (filled with GN2) using a vacuum cle-

aner or similar device prior to sealing inner bag

with Clean Room- approved anti-gstatic tape or pulse

~hesat- eaaler

Verify Date
Mask purge connections to ovter bag.

Veridfy Date .

Purge outer bag (polyethylene) with CN2 for a mini-
rum of 30 minutes at 23 ¢o 35 CFH. Use purge panel
P/N 7934d6.

Verify Date

Evacuate GN2 from bag prior to heat sealing outer
bag or wuse Clean Room—approved anti-static tape.
{see cperation No. 7)

Repeat Steps 9 and 10 if third bag 1is wused (air
transport indicated). -
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o Verify

Date

12, Secure 88 ints (minimum) of activated sulfur-free
dogiccant to the floor of the shipping contianer.

- o o " - -

Verify

Dqte

13. Place.aa units of activated sulfur-froe desiccabt
: into the desiccant holder on the cover of the ship-

ping container.

- . o € - o s e -

. Veridfy

Date

14. Secure graghite witness'sameQS. and shock r@cdrder

container.

E' o L with clear wunused recording paper to the shipping

"13. Lift shipping container cover and carefully lower

over TM wunit, Saecure all latches.

(See Section

3.4 for detailed operation and procedures)

16. With relief valve opened, purge shipping container
for a minimum of two () hours or until humidity
indicatcr turns blue, indicating at least 30% humi-
dity. Purge with GN2 using purge panel P/N 79346.

Veriry

17. Close relief valve and turn on shipping con%. iner
purge system. Verify internal pressure is approri-

mately 0.20 PSI naximum,

<
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Verify Date

NOTE

" Tho following steps apply only if unit is
- to be air-freighted.

_ia. QA'and'delogated Test Team Members 6111 -accompany

shipping container to cargo bay of air transport. .

19. Prior to loading, delegated Test Team Member will
- ¢urn GN2? gupply off at the nitrogen bottles and do-
pressurize container by rotating external knob on

. raliaf. valvae to enable 1t to be a two-uwaey breather
~valve. : ' ' o

- — s - - - - L e

20. After final check to see if container 1i8 secured
and raady for transport, QA will install break and
entry sgal on velief valve (breather valve).

21. Shipping container wheels ahall be locked after lo-
ading into cargo bay.

22. Immadiately upon arrival of Instrument,. QA and a
delegated Test Team Member shall close relief valve
and re-pressurize the TM shipping container to 0.2
psig ma».
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2.6 LOADING/UNLOADING PROCEDURES, CENERAL PRECAUTIONS/ RESPONSIBILI-

All TM equipment (Mapper, Calibrator and associated

equipment) shall be loaded and unloaded under the

suypervision of tho Instrument Enginger or the Te9-—

ponsible Test Director and under surveillance of
the resident Guality Assurance Engineer. Moving
and handling will be done by the respcnasible test
team mnembers. The fork 1ift shall 1ift shipping
container on the side opposite the pressure gauges
only. ' :

The TM Calibrator shipping container shall be care-
fully wheeled onto the truck 1lift gate and the con-
tainer wheels blocked to keep it from rolling when
the 1ift gate is being roigsed.

Inside the truck, shipping containers, test con-
soles and associated equipment shall be wrapped in
protective blankets, securely strapped down and an-
chored ¢to ¢the walls of the truck. Cable bores.
support bases and miscellaneows equipment- must be
securely placed in the truck so that they will not
move during travel.

Loading and unloading will be principally conducted
by HAC rigger personnel, with the responsibility of
tha HAC Liaison Projact Engineer. it always rTema-
ins the responsibility of the Cognizant Test Direc-
¢or,. Instrument Engincer, or & Test Team Member De-
lagata to see to the safety, cleanliness and order
of tha handling of all TM equipment.

AT HAC:

- - -

After the TM equipment is wnloaded, Tesponsible
Jest Team members will move the TM equipment to its
next area of operation. The equipment shall then
be unpaciked carefully. :

Loading and unioading also becomes the responsibil-
ity cf the Cognizant Test Diwector, Instrument En-

T TR T

R
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gincer, or a Test Team Member Delegate.

AT RENMOTE ACOUSTIC FACILITY:

AT GE: (Same as at GSFC)

ORIGINAL PAGE 5
- OF POOR qQuALITY

PAGE 20
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L oo

A%t S3RC, thae coguizant Test Director or a Test Toam Member

: ) - Delaegate shall be responsible for coordinating the depar-

v ture, arrival and in-plant movament of all TM aequipment;: in
addition, he shall coordinate and/or make the nocessary -

. shipping grrangenents. . - IR

2

fa The Cognizant Test Director or a Test Team Member Delegate
E- rust communicate with HAC Recaiving Department to schedule
3 the arrival and/or departure of TM equipment, therebdby avoid-
5 ing or aminimizirg = unnecessary delays at the HAC loeding
. - dock. : ) : '

~When transporting TM equipment to and from the remote acous-—’
tic #$acility, ¢the Cognizant Test Dirvector or a Test Team
Member Delegate will ensure the THM equipment safety, clean-
liness and order of handling, and will make all the nececssa-
Ty arvangenments. ’

TRT

TR IR T

3.4 SHIPPING DOCUMENTATICH

% . S.4.1 RESPONSIBILITY TO GENERATE SHIPPING DOCUMENTS

. : ' The Cognizant Test Director or a Test Team Member Delagate
shall be reaponsible for generating the necessary shipping
] documentation, at least one day prior to the date of ship-
7 ; nent. ‘ '

The delegated Test Team Member will fill out a "“Requoest for
Shipment™ degcribing all items to be transported by name and
part number (S3ERC Form 05:-Rey.3—72).
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s.4.2.1

I+ requosted, indicate on the “Request for Shipment” the re-
quirement . for & Form DD230 or DD1149. This fora will then

; : be generated by SBRC Shipping Department for the +following
< Teasons: . ‘

J R T 00250 - Equipment constituting a Ftnal shipment to
i . - the Government.

§ ' 2. DD1149 - Equipment on loan from the GCovernment or
: ' ' being returned to the Government, after Having been
shippaed once before on a DD250 form. et

Each form, DD2%D or DD1149, must be accompanied by a - sapar—
- ate SBRC Packing List listing only the equipment applicable’
to that regpoective form. Consequently., the originater of
the  “Request fcr Shipment" may be Pequxred to Pill out more

than one "Request", as applicable.

. . The "Request for Shipment“ shall be presented to the Ship-
3 ; paing Dapartment, from uwhich they will type up a packing
’ : list. . ‘

—
VR g

Qualitq'Assurénce shall review and approve the applicable ThH
: shipping documents (See Paragraph 7.1 of thig document), and
; ' obtain the necessary approval signatures prior to shipping.

ST

Then QA will return completed and signed . documen*s to . the
SBRC Shipping Department and notify the responsxble Test Dx—
rector or a Test Team Member Delagate that the shipping dao-
cumentation has bean cleared and the TM equipment can now bde
lnaded.

~

1. In revieawing the packing 1list, the QA Engineer
shall determine if there are any deviations or apen
Failure Reports, and if so., make any necessary cor-—
recticns.

2. At least three (3) copies of the completad documen~—
tation mAust accompany the TM shipment,
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6.0 STORAGE AND CONIAMINATION CONTROL

6.1 TH IVSTRUHENT/CALIBR%TOR STORAGE

When the TM Instrument or Calxbrator is not under test For a
"period over 48 hours, it shall be stored under. one of the
fellowing conditicns. :

1. " In a Class 10,000 clean environment, it may remain
a unbagged; and -

2  In a Class IOO,COO clean environment or hxghor.‘ i¢
" nust be

SO _ S Dcuble—bagged per Sectxon 4.3, Para. 1:

3 . I Continuously GN2 purged at 23 to 33 cth

E . i . : . while maintaining a posxtxve nitrogen
- ' pressure; OT.

Installed in its shipping container, which
is pressurizad to 0.2 psig (approx) with dry
filtered GM2. o

As any of the three TM Scanners are shipped from SBRC to El
Segundo and suvbsequently to GE at Valley Forge, considera-
tion should be given to a method for continuing surveillance
.of the strain level of the graphite epoxy conposite optical
metering structure (OMS).

The Follouing plan appears the most practical approéch- to
the problenm:

A) Maintain a constant purge of GN2 gas
simultaneously through the aperture and
main frame purge port to keep the OMS as
dry &s possible. Interrupt purging only
when spacific test configurations prevent
it, then resume purge at once

B) Monitor the ambient temperature and
relative humidity by locating a 24=hr. or
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éf } 7-d4ay chart recorder in the proximity of
’%f 4 instruments. Indicate on the chart paper
e wheon purging to the scanner was started
&g and when it was interrupted.
ks .
i C) This composite data will be an input into
.- . an existing computer progrom to determine
N : -the strain velue of the OMS. 1€ this plan
e is to be of value: these records must ba

~kept accurately and without interruption.

:6.3 TM TEST EQUIPMFNT STCRAGE

- S
& ; All ather TH test equipment wxll be gstored accarding to ap-
e proved SBRC or HAC procedures. as applicabtle.
5. .64

,’g; Contamination control shall be achieved by compliance with

the TM Cleanlinass Plan, TP32015-493.
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7.0 GUALITY ASSURANCE PROVISICMNS

7.1 RESPCNSIBILITIES

U W e g

i 7.1.1 AT SBRC
Audit of the requirements herein, as they relate to the TH

Instrument: Shall be the responsibility of SBRC Quality Ag-—
surancae. B ' :

712 AT HAC

Th@ respongibility for auditing compliance with ¢this docu-
ment shall be SBR» Qualitg Assurance o ’ .

/7.1.3 4T C3FC OR C.E.

- The GSFC or G.E. Quality Assurance Laision will have the
respaonsibility of monitoring compliance of this document.

b 7.1.4 AT REMOTE ACGUSTIC FACILITY

The SBRC QGQuality Assurance again has the responstbilitq of

3 ‘ - avditing the compliance with this document.
_gt ©7.1.9 ADDITICNAL GUALITY ASSURANCE TM RESPCNSIBILITIES

All GQuality Assurance responsibilities mentioned -above. 'and
elsewhéte in this document, shall also include:

1. Review and approval of shipping documents.

2. Determine i+ any deviafions or cpen Failure Reporté;
are %3 be noted on the documents, and if so, make
the necessary corrections,

. 3. Procurement of other shipping approval signatures.
4, Notify Responsible Test Director or Test Team

Member Delegate when T™M equxpment 15 c‘eared to be
loaded for shipment.

F POOR -

ORIGINAL PAGE IS N ﬂ |
OF POOR QUALITY o M%
TY
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6.0 PRESHIPMENT REVIEW PRESENTATION CHARTS

The seriés,of charts included in A;tachmént One to this'volﬁme
were used during a presgsentation of the Flight Model Préshipment
Review data. The 1ntént of the meeting w#s_to present data that
showed the performance chafacteristics of the Flight Model The-
matic Mappér,_compa¥ing the aétual perfdfﬁénce with the specifiéd
performance; to review the series of tests performed oﬁ'éhé Flight
Mbdel;'and to Briefly review the test progfams conducteé on
specific subsystems, Liers that were generated during the course
of'fabrication or testing that were of major consequence (i.e.,

from a performance standpoint) were revieved.

The material presented in Sections 1.0 through 5.0 of this
volume with the subsystems, system and supplemental data presented
in Volumes II, III, and IV of this report respectively, served as

supplemental data during the review.
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