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1.0 SCOPE

This plan defines the qualification methods used
to verify that the UVS hardware meets the technical require-
ments of the Contract End Item (CEi) Specification, 7232-0009.
Included in this plan are test location, the qualification
UVS to be tested, test objectives, and all tests required to
verify that the UVS meets all performance and environmental
requirements of the CEI Specification. Additionally, environ-
mental test conditions, testing time or cycles, allowable
maintenance, logging requirements, manner of analysis, and
utilization of test results, disposition of test specimens,
failure criteria, retest requirements, facilities and support
requirements, and the time phasing of the tests are presented.
When methods other than tests are to be used, the specific
method to be used is identified and the objectives defined.

This plan has been prepared in accordance with

MSC Number DRL 47, DRD TM-095T.

2.0 APPLICABLE DOCUMENTS

The following documents, of the exact issue shown,
form a part of this plan to the extent specified herein. 1In

the eveni of conflict between this plan and documents refer-

enced herein, this plan shall take precedence.




.1

2.2

2.

3

MILITARY DOCUMENTS

MIL-STD-8108B
(USAF)

APL/JHU DOCUMENTS
545-0-673

S4S-0-679A

S45-0-681C

S4S-0-785

54S~0-750

SOR-70-0630

SOR-70-060

SOR-71-002

SOR-70-031

RQAM-8.002

7232-0609

7232-0012

OTHER DOCUMENTS
NHE 8080.1

Environmental Test Methods for
Aerospace and Ground Equipment

Jogistics Plan, UVS Experiment S169

End Item Test Plan, UVS Experiment
S169

Acceptance Test Plan, UVS Experi-
ment S169Y9

Acceptance Test Procedure, UVS I

Experiment S169

Qualification Test Procedure, UVS
Experiment S169 :

Reliability Program Plan, UVS
Experiment S169

Contamination Control Program Plan
for the UVS Experiment S169

System Safety Plan, UVS Experi-
ment S169

Quality Program Plan, UVS Experi-
ment S169

APL Discrepancy Report System
CEI Specification for Flight and
Qualification Units, UVS Experi-
ment S169

CEI Specification for Bench Test
Equipment for UVS Experiment S169 -

Apollo Test Requirements




NHB 5300.4(1B) Quality Program Provisions for
Space System Contractors

MC999-0002C Electromagnetic Interference
Control for the Apollo Space
System
3.0 TEST EQUIPMENT, FACILITIES, AND LOGISTICS
3.1 TEST EQUIPMENT OBJECTIVES

a. Provide the controls and external stimuli
required for the proper operation of the Ultraviolet Spectrome-
ter (UVS).

b. Expose the end items to the stress levels
specified herein.

c. Make quantitative perfcrmance measurements to
establish that specified performance margins have been achieved.

d. Monitor and record operational functions so
that anomalies can be recognized and assessed in time for
remedial action.

e. Provide protection for the safety of test
personnel and the unit under test. |

f. Provide diagnostic assistance for fault

isolation.
3.2 TEST EQUIPMENT AND FACILITIES REQUIRED

3.2.1 Equipment

The following principal items of electrical and
mechanical test equipment are required to perform the specified

tests:




a. Experiment Ground Support Equipment (Handling
Fixtures 7232-0409 and Shipping Container 7232-0495).

b. Perirheral Test Equipment (Digital Voltmeters,
Oscilloscopes, as specified in the Qualification Test Procedure,
S4S-0-~750) .

c. Bench Test Equipment

7~
v
=3
S|
Nans

CEI Specificaticn
No. 7232-0012.
d. Calibration Test Equipment (CTE), CEI Specifica-

tion Number DRD JHU I-UVS.

3.2.2 Facilities

The following APL and JHU/Physics Department
facilities are required to perform the tests specified herein: ®

a. Vibration Test Laboratory - ETL/APL.

b. Class 10,000 Clean Room - APL.

c. Mass Properties Laboratory - CR/APL.

d. hermal-Vacuum Test Facility - ETL/APL.

e. Shock-Test Facility - gzﬂzgilT&e§£°ZZbg?d

f. EMI Test Laboratory - Melpar, Inc,

3.3 .TEST CONDITIGONS AND MEASUREMENTS
3.3.1 Test Area Conditions
3.3.1.1 During non-operational periods, the UVS will be

protected within its storage container and/or a rylon bag

purged with dry nitrogen.
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3.3.1.2 When operational tests or envirommental exposures
of the UVS are required, the following test area ambient
conditions shall prevail and be maintained whenever the UVS
is removed irom its protective cover:

Clean Conditions - £10,000 level

Ambient Temperature - < 80°F (max.)

Relative Humidity - 60% (max.)

Dew Point Temperature - £55°F (max.)

Hydrocarbon Vapors - nonexistent
All other environmental constraints are delineated in the UVS
Contamination Control Program Plan (SOR-70-060), which forms

an integral part of this test plan.

3.3.2 Measurements

All measurements shall be made with instruments
whose accuracy is verified periodically and which have been
calibrated within the time span séecified for that instrument
(at least each 12 months, preferably every 6 months). The
time span shall encompass the duration of the test. All
instruments and test equipment used in conducting the tests
specified herein shall:

a. Conform to laboratory standards whose cali-
bration is traceable to the primary standards at the U. S.

Bureau of Standards.
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b. Have an accuracy of at least one-third the
tolerarice for the variable to be measured. In the event of
conflict between this accuracy and a requirement for
accuracy in any one of the test methods of this plan, this
plan shall take precedence.

¢c. Be appropriate for measuring the test

parameters.

3.3.2.1 Tolerances - The maximum allowable tolerances
for qualification test conditions shall be as follows unless
otherwise specified by the applicable section in the environ-
mental test procedures:
a. Témperature~$ +2.5°F (exclusive of accuracy
of instruments). |
b. Vibration Frequency = +2% or 1/2 Hz below 20 Hz.
c. Sine Vibration - sinusoidal acceleration, +10%.
d. Random Vibration - Overall g RMS, +15%, -5% as
measured by a true RMS voltmeter with a sharp cut off filter at

2000 Hz in the circuit. Power spectral deusity is as follows:

Spectrum Frequency Band Filter Bandwidth ' Tolerance
20-100 Hz 10 Hz or less +3 db, -1.5 db
106-350 H=z 25 Hz or less +3 db, -1.5 db
350~2000Hz 50 Hz or less +3 db, -1.5 db
20-100 Hz 5 Hz or less +4.5 db, -1.5 db
100-350 Hz 10 Hz or less +4.,5 db, -1.5 db
350-2000 Hz 25 Hz or less +4.5 db, -1.5 ddb

No tolerance below'26 Hz.




e. Test Duration - +10%, -0%.
f. Additional Tolerances - Additional tolerances
shall be as specified in the Qualification Test Procedure,

S4S-0-750.

313.2,2 Vacuum Gauges -~ The vacuum shall be indicated by
a vacuum gauge whose sensing element is directly exposed to
the énvironment of the chamber test space. The gauge shall
measure the absolute pressure to which the UVS is exposed
with a tolerance of *1 decade, centered abou* a reading of

1 x 1079 torr.

3.3.3 Logistics

The UVS and BTE logistic support requirements are
delinetated in the Logistics Plan, S4S-0-683, which forms an

integral part of this test plan.

4.0 QUALITY ASSURANCE PRGVISIONS AND GENERAL
REQUIREMENTS

4.1 DOCUMENTATI ON

4.1.1 Applicability of NHB 5300.4(1B)

The intent of NHB 5300.4(1B), '""Quality Program
Provisions for Space System Contractors®™, will be accomplished
in accordance with the approved Quality Program Plan for the
UVS Experiment S169, SOR-70-031, MSC Number DRL 56, DRD RA-C23T.

All performance parameters, tolerances, and tests shall be in
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accordance with the provisions of the UVS Experiment S169,
Contract End Item Specification, APL Number 7232-0009, and
the End Item Test Plan, S4S-0-679, MSC Number DRL 46, DRD

TM-094T.

4.1.2 Test Procedures

Test procedures are required for the performance
of all tests and test operations. The UVS Experiment S169
Qualification Test Procedure, S4S-0-751, shall describe the
step-by-step procedures to be accomplished in detail and in
their logical sequence to accomplish the requirements of

this test plan.

4.1.3 Data Sheets

Data sheets are provided in the test procedures'
and will L2 used to record all pertinent data obtained during
the course of the testing program. Data sheets witnessed
and approved by the Systems Test Engineer, the Reliability
Enginee?, and the MSC Representative become part of the End
Item Data Package for customer buy-off. Whenever practical,
the data sheets shall be a part of the test procedures, but
separate data sheets will be needed for cexrtain tests, such

as optical calibraticn.

4.1.4 Product Assurance

Testing is subject to monitoring and validation by
the SDD Reliability Office (SOR) and designated Manned Space-

craft Center (MSC) representatives.
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4.1.5 Log Books

A log book will be issued for each end item and
compiled in chronological order. Entered in the log books
will be items such as test identification, significant
planned or unplanned events, operating cycles including
flight connector mating and demating and UVS running time,
discrepancies, and a list of test witnesses. ‘The log books

shall be delivered with the end item.

4.1.6 Environmental Exposure Log Sheet

An environmental exposure log sheet will be
maintained by the cognizant environmental test engineer
providing a detailed history of each environmental exposure.
Vibration test records will be in the form of magnetic tape
recordings of exciter input signals and accelerometer out-
puts. Accelerometer calibrations shall be recorded. All
significant test events (such as test equipment anomalies,
test chronology, deviations from procedures, successful
implementation of tests, etc.) contained in the exposure
log sheets are transmitted to the System Engineer for in-

clusion into the Test Report.

4.1.7 Setup Photographs

When possible, a photographic record of signifi-
cant test setups will be included in the Test Report. These
photographs will also be maintained and filed in the APL

Film Library.
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4.1.8 Discrepancy Reports

Discrepancy reports will be issued in accordance

with the APL Discrepancy Report System, RQAM-8.002.

4.1.9 Qualification Report

A Qualification Report will be prepared upon
completion of the test series in accordance with DRL 49,

DRD TM-097T and will be included in the End Item Data Package.

4.2 SATISFACTCRY OPERATION AND FAILURE CRITERIA
Satisfactory operation is defined as that operation
in which the experiment maintains the proper input-output
electrical or electro-optical relationship as defined 3in the
S169 CEI Specification, 7232-0009. No adjustments to com-
pensate for environmental extremes are allowed. Failures
shall be as defined in Paragraph 6.2.2 of this document.
In addition, significant deviations from test to test are
considered anomalies and must be dispositioned by the Test

Review Board.

4;3 SAFETY

It is essential that the exposure of both per-
sonnel and equipment to hazardous environments be avoided
or at least minimized. NASA/MSC safety requirements and
previous APL safety experience in test equipment design and
in equipment handling and test operations, as specified in
the System Safety Plan, SOR-71-002, will be utilized to the

fullest extent possible,

~-10-~
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5.0 QUALIFICATION METHODS

5.1 QUALIFICATION MATRIX

Qualification methods to verify that the UVS
hardware meets the technical requirements of the CEI Speci-
fication, 7232-0009, are defined in the Qualification

Matrix, Table I.

5.2 QUALIFICATION END ITEM DATA PACKAGE

The end item data package resulting from this
Qualification Plan shall include but not necessarily be
limited to the following reports:

a. Technical Reports describing the results
of all analyses (stress analysis, thermal analysis, iay
trace, etc.)

b. Inspection Reports.

c. Qualification Report as specified in Section
4.1.9 above.

d. Discrepancy Reports and Disposition.

e. Test Deviation Log.

f. TUVS Equipment Log Books as detailed in

Section 4.1.5 above.

-11-




e

-~

LmeI~

*99s 1°/sastnd S§€5°S9 031 ¥ (S 03 3IUNOD

YI¥p WOy ' o3uex STwEulp d3eIIsuouwsq QgL VTS
X *A3TATITSUSS ’ "SITWIT UOTIDIIAP
unMmIXew JO Y 3B 93s/suox3daraojoyd pue indino oyl JusUNOOP [ITM SsIuduw

0¢ st 3udino umwrutw eyl suTWIAIA(Q -aanseaw aqnl Wd uo paseq suorieindwo)n X €' 1°1°¢
*MITA JO PI3TI 9yl sjuaumdop

"olT X ,ZT1 ST AO4 3BY3 SUTWIIIAQ yotym pexedaxd aq [{TH adexl Aex y X 28 8 8F>
. "Qd/nHC
vsto 3® 4LD uT uorleaqrile> Ted1ido Buranp

V 8 ST uorinyesar unxioads djexisuouwa( peanseow 39q [IIm uorintos$sx umxisadg 1°'1°1°¢S

]

X 1't°g

X I°¢

X 0°'¢

PLELC Y™ goNau3aay
JAILDAr€0 NOIL4I¥DSHd COHLAN NOILVOI4123dS
NOILYDI4ITVND I3
1sal—s

NOILVYLSNOWId—1v
NOILOAdSNI—¢
SISATVNV—C
ALTYVTINIS—1
218VOIT1ddV LON—VN

:QOHLIW NOILVIIAITVND

XIYLVW NOILVDIJITVNO

I 318Vl

Y i




“EI= -

———

"gdI Tedtueyodp ut paryraads "@dI 1edtueydsy xad st Surijunow|
se ST Zur3unow Jo poylew 3BY3 AFTIap Jo poujaw 3BY3l AJTISA (leYS IX03d3dsuj X Yz 1°¢
*sjuswaxrnbal (oI TeOTUBYOIK *9duanbas
s393u 8-> gAM 3IeYl <IBIISUOCWS(] 159 9dueidesoy Suranp *8°0 surtwroleq £°2°1°¢
. ‘qT 0%
ueyl ssa7 SsySZ1om SAN 3IBYI S3BIISUOWA( *adusnbas 31s9] adueizdasoy Futanp YoM 2°2°1°¢S
'sjuauwexINbax uor3eITBISUT pur 2doTdAUD ‘@01 xad aae suotrstacad Surjunow pue
GDI TEBOTUBYDSN S3IdW SAN IBY3 AFTI2A adorsAua 3Byl QUTWISIAP 03 SAN 3Idadsug X 1°2°1°¢S
X A G
‘ndd0. PU® NO. ‘xemod 103 *zomod 03 (DI TBOTIINATY YITM
DI TBeOTIID9T3 s393uw SAN 3eYl AFtIsp | 2ouerTdwod auTWILIdP 03 SAN 9y3 3dadsug X 9°1°1°¢
*sjuawaxtnbax uorl ‘uetisxqrred redrido 3utranp .
-8d13109ds s3sau wexBoxd weo surtwIala(g SY3ZUSTOABM 939IDSTP 3IE SNI9Yd 10dg X S 1°1°¢
| PIELEL 5™ aonausday
JAILDI[E0 NOILdI¥2S3a QOHLAN onk<wwwHummm
NOILVOI4ITVNd
1SdL—¢S
NOILVY.LSNONIA—¥
NOILJD3dSNI—¢
SISATYNV—C

ALTYVIINIS—T
aT9vOITddV LON—VN

tQUHIIW NOILV2I4ITVND

XIYLVA NOILVOIAITVND

I 379Vl

o i AT




- Q.H -

"39W dXe [3) FO sijuswaxtnbax *SX93ud 130 xod y317 paxazieds a3
Sutrxa3leds eyl stsATeue Aq QUTWIIIdQ | ATUO IEBYI IIBIISUCWIP [TBYS 9dBI] LBl VY X € L°Z°1°¢S
*paiuaa
.:omumUMMMuomm 139 xad ST pue S3TNOITID [[E SUTEBIUOD a[npou
ST a[npow [3IOTIIIST[I SAN IBYI AFTISA 1e2TI303718 3Byl uoridadsui Aq AFrasp X 2°L2°1°S
R *uot3dsajoxd 3y8t1 apraoad pue
*uot3edt3rdadg 13D |Sursnoy utew uo ATIUSITUIAUOD JUnow SaI[q
x3d st Butrsnoy urew SAf] 3BYI AFTIAA -wasseqns 2Byl AFTIIA TTeYS I03dadsuy X 1°2°2°1°¢
*uUoT3IEBITITSadS 19D *satTquassequns g jo pastaduod
xad axe SAN FO SatTquUesseqns § AFTIAA ST SAN 3'Yl AF1Iaa ‘uoriodadsur £g X L°2°'1°¢
*dDI 1ed1x30913
UT PaqIIdsap Sse axe Juritm pue (*919 9sn) °Buratm I03D9UUOD
SIOIOIUUOD [BUIIIXS [TE 3IBY3 AFTId) JO SS3aU3DAII0Y AJTIIA [[eys xoldadsug X 9°2°1°¢
*1USWNJI}SUT aY3z IO
"@DI TEedTUBYOIW utr patyIdeds se st stxe | sSugmeap woxy pedoy®Aep 20BI} Aex
ZutmatA J0 JuswudTrE 9yl 9jeIISUOWd] fe JO ApN}S WOJIF pPOUTHISISD o4 TITM X S'Z2°'1'¢S
VIS 2] TIYN]  gonawasmy
JAILOIE0 NOILdI1¥DS3a GOH.LAN NOILVOIA1D3dS
NOILVDIJITVND 130
L1S4dL—§
NOILWLSMONId~-t
NOILD3dSNI—-¢
SISATYNY—C
ALTYVIIWIS—1
379V017ddV LON—-WN
*QOHLIW NOILVDIILITVNO
XIYLVW NOILVIOIAITVND

ol

1 3149vl

RS SV




lm.Hl

ueidsaoy £ mucosowmwwa uwwmu w o ‘130 Yitm aouetrduod
Ch) Cho) : ‘
cuﬂdaa&ﬁoo<MumuumcoEov.ﬁcm :wﬂuWUﬂmﬂwwmm A31I9A 03 IOXITW YoBS UO pouroyrad
130 19d ST IOoXITWw 3I19q3 3BY3 AFTISA 9q TT1BYS S3Is33 T1edT3dC puUB SIUSWINSEIN X 2°€°'1°¢
. ... X I'e"1°¢
X I
‘popraocxd axe adA3 ‘9dA3 zaodoxd 3o sxan0d
xodoxd jo sxaA0d aA13093c1d eyl AFTI9A 9AT39930xd Jo aduassxd xo03 3dadsug X 6'2°I°¢
"uoT3edTITo3dg "SAN 8Y3. y3noays
139 18d st yjed y311 3Iey3l SUTWIAIA(Q yed 3y8r1 9yl moys o3 93213 £ex e as( X 8°2°1'¢S
A1quasse il T
*uotiedT3Toads 137 x8d a3erd juoxy uo juasaxd axe sainiedy t
sT ATquasse a3eyd 3uoxy 3ey3 AFTIOA 19D 112 3eyl uotridadsur Aq A3TIap X $°L°2°1°S
‘uot3ed131o9ds 139 xad | -uor3zesryroads 13D y3atm satrdwod Bursnoy
ST a[npow JOoJITw 33I3GY 3Iey3l AFTIap JOXXITW 3I9Q7 3'Y3l uoridadsur Aq AFTaap X v L°2°1°¢
PIELC) I 3onawadau
JAILO3(H0 NOIL4IN¥DSHA QOMLIN NOILVOIJd1D3dS
NOILVOI4ITVAD 199
1S4Ll—S
. NOILVHLSNOW3IA—¥
NOILOIdSNI—¢
"SISATVNV—2
ALTYVTINIS—T
T'18VDITddY LON—VN
*GOHLIW NOILVOIAITVND
XIYLVA NOILVOI4ITVND

I 314Vl

- —




I-m.H.l

X v'1°¢
*3TIS 2IXd Buiydeax *3TIS 3IIXO woxJy IY3TT paxd3lleds
woxy IYSTY pexa3ileds Juoraxd saryyeq ButpnIoxe UT SI[FFBQ T[S IJUBIIUD
TS 9OUBIIUS TBUIIIUT 3IBY3 SuTwidleq | Fo uotrizdoe xadoxd Ayrxaa 1iBys adexl Aey X 9'¢°'1°¢
*UOTIBOTITOdS *3991J00 918 SUOTIEBI0[ pPuU2 SUOTSUIWIP
13D xad axe S3ITIS 3BY3 AFTI9A 3TTIS 3BY3 AJTISA ITeBYS SIUSWIINSEBIN X S'¢'1°¢
'sjuawaxTnbax yitm A1dwod
s91319doxd 1eo13do 'Ss93BIISUOWAP [9AI] ‘13D
pmmwsmw 1S9y ooue3daddy ‘uor3edryroads jy3im aduerrdwod AFTxaA [[eYS JOXITM ITTS
I70_aed eas sSJoxITWITIS 3BYI AFTI3A yos%a uo s3s93 1ed13do pue SsjusWAINSEIN X p'c1°¢S
*sjuomextnbax yiwm Aydwoo set3zzadead
18513do 2BY3l S93IBIISUOWIP [OAJ] *I3D Y3IT™ .
3x8d Je.3sa] 9oueideody -uoraedTFToads | eousridwod Ayrxea 1reys Surjzexl eorydex
13D x9d st Bur3ead eorydox 3Byl AFTILA Yo®d U0 S3s931 TedT3d0 puT SIUILBINSEIN X s'c'1°¢l -
| PIETEL TI™N  aonaugamy
" .
JAIL2E(E0 NOI.L4I¥JSHa QOHLAN zomh<wwwmummm
NOILVOI4ITVND
1S31l—S

NOILVY LSNOWId—¢
NOILO3dSNI—¢
SISATVNV—C
ALDYVTIWIS—T
2T19VOITddV LON—VN

*JOHLIW NOILVDIAITVNO

XIYLVW NOILVDId4ITvnd

I 379Vl

=

<k A AR R
o




- b...m‘l

*uoT3e313To2dS 13D 399w pue Jussaxd aae

*SPIOM UOTIBZTUOIYIULS
Jo 9duasaxd I03F S3S93 SpnyouUT

SPIOM UOTIBZTUCIYSEAS IeY3l 93eIisuowdq | TITM danpadoxd uUOTIBITITISA Teuorjexadp 2'S'v IS
. *3unod asind
*uot13BOTIIdads 3090w UOTIEZ AN pue porzad junod Jo s3s93 apnyout
-TUOIYDUAS pue SIUNOD 3Byl d3eIIsuowdq | TTTM aanpadoxd uoriedryrion Teuorjexadp 1°S°$°1°¢
. ‘wa3sAs 3urypuey
‘uoT3BOTIToads 3D FO sauswaxrrnbax sisow BIBP OIJTIUSTIS JO SIS93 apnjyour
w93sAs Surypuey elep IeYy3 d3BIISUOWI] | TITM dInpsdoxd UOTIBITFIISA Teuoriexadp €y 1S
*s3juswaxTnbax uorjzedryrdads
$399uW 3T 3BY3l [9A9T 3uauodwod *uoT3EBOIIToadg
" 3® 93BI3jSUOWAP pue UOIIEOTITOAdS | 13D Yaim adsuerydwod Moys TITM Qd/fHC 3IE
13D Iad ST ATquasse I033939p AFJTIap ATQUASS® J0319939p YOoRd JO SIUSWSINSEBIN X V1S
-*sjuemextnbax uotr3ieoTITOads s3IddU *jIew [eTONPI3 pue ueds 3urlesd
31T 3BY3 93BIISUOWAP pue uor3eITITOAdg | x0F 3dadsuy -peraad aatap Suriead 3se3
139 I9d st aAtap Suriead AFraop | TTITM Inpadoxd UOTIBSTFTISA Teuoriexadp X 1°'v'1°¢
4
PIELEL U™ gonguzam
JAILO3(E0 NOIL4dI¥DSHA QOHLIN ZOHP<WWNHLuﬁm
NOILVDIAITVAD
. 1s3L—S
NOILWILSNOWId—V
NOILOIdSNI—¢
SISATVNYV—C

ALTYVIIHRIS—I
479V0ITddV LON—VN

*JOHLIW NOILVIIAITVNOD

XIULVIH NOILYDIJAITVND

I 379VL

A e o . T




alw.Hl.

*s3xodax uorlRIQITED
*sjuawaxrnbax 3o stsdreue Aq POTIIISA 8q 03 AOBINDOE
UOTIBITITI3AS 13D s3yesw [eudts axny |[pue aduey ‘[euldTsS WL Jo dduasaad AFtasa
-exadwel SursSnoy 93BIISUCWIP/AUTWIISQ | TITM dxnpsdoxd UOTIBOTITISA [euoTIRIAAG| X X I'¢°v°1°¢€
*sjuswexInbax =OMHWoﬂmﬂuomm 19D 39°u *so8uex s8eiyoa pue aduepadur FaUUBYD
' SIJUOTITPUOS/SIOSUSS 3IBYI d3BIISUOWI(Q Bo1eue JO 9pPE Sq IBYS SIUWIINSEBIN| X 1°v°1°¢
*sTeudts
*POASTYO® a1% sasuodsax 3utwrl pue YOOT> 3ITYS ‘sa3ed gqs
Sutwr3 sdd gop pue Yd201d 3ITYS P93BINUIS 03 SpuocdssI SAN IBYL MOYS
‘sojed orqeus xodoxad eyl 93eajsuowdqg | TITM 9Inpad0oxd UOTIBOTITISA [BUOTIBIACQ | X S'¢'b°1°¢S
*eqep oTFTIUDTOS
uo~ : O SUJIOJOABA pUB 1BWIO oo,
uo7383T3Teds 130 389U yai 3671507 HOTIEORITTEND 20T Post erreree
spios 23EP TEITITP IBY3 93BIISUOWR] [SInpodootd UOTIBOTITISA TeuorjeIadd X evre
. *s3stxd sasynd sdd gop
*3uasaxd st Jo junod xadoxd a1ey3l YO9Yyd Ipardur
sostad sdd gop Fo 3unod ajexjsuowdq | TITM dxnpadoxd UOTIBOTITISA Teuorilexadp| X S € P'I°¢
SPPLE1 8] U™ gongwadmy
‘ S
JAILOArd0 NOILd14DS4d QOHLAN onp<wwwHumm:
NOILVDI4ITVND
) LS3L—S
. NOILVILSNOWIq—1¢
“ NOILJ3dSNI—¢
SISATYNV—C

ALTYVIIWIS—1I
3479V0I'1ddV LON—VN

:JOHL3IW NOILVDI4AITVNO

XI¥LVW NOILVDI4ITVNd

1 319vd

BRI A Ohi ]




-61-

. : 's3xodox uorieaqried
' rsjusweITnbax Jo sisdTeuEB AQ PITITISA 3q 01 AdBINdOE
uot3edT3Toads 130 sieouw [eudrs afejfon |pue aBuey - yBUBTS WL FO ddussaxd AFriaa
-1y 9qn3 Wd 93eBiISUOWSP/oUTWISISG | [TTM 2Inpsdoxd UOTIBITITIOA TeuotriexadQ X S'P P I°¢
) *s3xodax uorjeaqried
’ ‘sjusau Jo stsATeuUER Aq POTIFTISA 3q JO AdBINOd®E
-axtnbax uotjedryroads 13D sieauw Teudtrs [pue s8uey “-TeUdTS WL JO aouasaxd Ayraaa
jua1Ind 3ndur 93BIISUOWSP/SUTWISISQ | TITM 8anpadoxd UOTIBOTFTISA Teuorrexadp X Al 2R A I
*s3xodax uorjeIqQIIED
*sjudwexTNbax Jo stsATeue Aq paIITIadA 3q 03 AdeINdO®E
uot3eds7yIoeds 13D s3eem yeudts jpue a8uey -yTeuSTS WL JO ddussaxd AyrIaa
a8e370A 3ndutr 93BIjSUOWSP/OUTWIAIAQ | TTIM 9anpedoxd UOTIBITITISA TeuOTIRISdQ X IR 2R AN >
*s3xodox uor3eIqITED ,
*sjuswaxtnbax JO stsATeue £q paIITIdA 9q 03 AdBINDOE )
uot3edT3Toads 130 s3eouw yeudts |pue a8uey TeuUSTS WL FJO Sdussaad AFTILA
exnieradmo] IO30W 93BIISUOWAP,/OUTWIAING | TTTM aanpadoxd uOTIBITITISA Teuoizexadp X rAR A 20 8K BN
| P11 ™ gonawzamw
JAILOA[H0 NOILdI¥IOS3d QOHLAN zo~&<www~ummm
NOILVII4ITYND
1S3L—S

NOILVI.LSNONIA—V
NOILDIdSNI—¢
SISATVNV—C
ALTYVTIINIS—1I
379vOITddV LON—VN

:QOHLIW NOILVIIZITVNOD

XIYIVW NOILVDIJITvnd

I 379Vl

A




-02-

*59s T UT AI9A0D9I Y3ITM SIUDTSUBI

"1S8] UOTIEBITIT(EN)
Sutanp umoys aq TITM S3usTSueI]

NOIisLISNONEd—¢
NOILJ3dSNI—¢
SISATVYNV—C
ALDIVTINIS—1
4T4VIITddV LON—VN

:QOHLIW NOILYDIAITVNO

A 2€-TZ PUBISUITM UBD 'SAM d3eIISuowdg patyroads pueisyitm o1 SAN 3o L3ITTIqV| X €°9'p°1°¢
00 A STLZ ' M Nﬂ *SAN Jo noridumsuod xamod axncesu
ueyl ssa[ ST Iamod ndur ajevxjsuowsq I11IM axnpadoxd uoTIBITITIAA feuoriexadp] X 2°9°v°'1°¢
. ‘a8e2710A Indur
*sa8e3r0oA 3ndur patyioads 3o a8uex 19A0 uorjeiado TeRULIOU MOYS
uo uotrjerado [BULICU 93IBIISUOWI(] IITM 3Inpadoxd UOTIBITFTIIAA Teucriexadg| X 1°9°v°1°¢
X oO'v’1°¢
*JUAIIND JATIP 030w ZH QO JFO | *Iojow SATIP ueds c¢3 Iamod Jadoad AFjraoa
UOTIBZTUOIYIULS pue douasaxd a3vIISUOWA( TITM axnpadoxd uoTIedTFtIaA Teuoriexadp] x S'$°1°¢
*s3xodox uotr3zeIqITED
*sjuamaxTnbax JO0 sTsATeue Aq PIIJTIBA @q 03 AdeIndde
uor3edryrdads 13D sissuw jeuldrs |pue aduey - Teudts WL Jo 9dudsaad AFriaa
a3e3y10A-938INndax 9jeIISUOWIP/AUTUIIIN(] T1IIM aanpadoxd uorjedsryraca jeuorlexadp| X Y 9P b 1°¢
SEP1E] ) YN gonguadmy
JAILOI4O0 NOIL4I¥OSHA QOHLAN NOILVIJI4123dS
NOILYDI4I7vNd 130
L1S3L—S§

XIYLVW NOILVDI4ITvNd

I 374Vl




. — e T

-12-

X 9°'1°¢
. 3591
*32000-566-JW FO suorixod ayqediidde uor1edTyTIEN) Syl jo 3xed se pajonpuod
y3tm satydwod uBtssp SAN d3exIsuowaq 9q TTTM DZ000-666-DW 1od s3$33 IWg . 1'S°1°¢
X S'1°¢
"u8tsop 9yl Jjo AInjeu 3jes-ITeJ
*8yes-1TeJ ST ud1sap SAN ILY3 SUTWIIIAQ mMoys 03 pajjtmqns Bq JTITM YDIWd uv X L'y1¢
*A1quasse ssouxey Suranp
*A3traerod asaanax jo uorjedridde po1sal aq 03 saporp L3rxeyod 3siaAdx
Aq peSewep 3J0U ST SAN 3IBY3Z S3eIxIsuowdq 30 Buyxtm xadoxd pue uoraeTTRISUL S'9°$°1°¢
'V S°T 3urpeadxa *UOT}EBOTJITIZA Teuoljexado
woxy 3udxand 3ndur sjueasxd xoyesiq | Sutanp umoys oq TITA JIa9eaJq 3INO
3TNOITD DIJBWOINE JBY3 IJBIISUOWd(] |-JTO OFjrwWolIne Jo uoirjlBaxado aadoag 1728° 2 /2 08
PIELEL MY 3onawaams
FAILOI(90 NOILdIYDSHA QOHLAN zo;<wwwmummm
NOILVIIAITVND

LSAL—S
NOILVHLSNOWIQ— ¥
NOILD3dSNI—¢
SISATVNV—ZC
ALDYVTIRIS—I
478VOITddV LON—VN

PQOHLIW NOILVIIAITVND

XIYLVW NOILVOIAITVNOD

I 14Vl

Sadeh FRAS gl




*xautejuod Surddrys
9yl uT saanjexsadwsl J,.0¥1 ©O2F
I, Cp- 03 sansodxs I93Fe SUCTIeBOTF

*sjuauaxinbax 130 LITI0A
03 Ss3Insax s3s33 apractad os ‘sauwaxlxe

NOILVILSNOWIA—¥
NOILO3dSNI—¢
SISATVNV—C
ALDIVIIRIS—TI
FT194VIITddV LON—VN

:JOHLIW NOILVII4ITVND

-1oads sj3aau SAN }EUL SUTWIDIOQ I19pTA XoA0 a8uex sexanjeradwal 3se3 A-L X 1°1°8°T°¢S
. X 1'8°1°¢
X 8 1°¢

*$3INSAI OT3IL[RUE

-saxnjexaduay 3O AoBINdo® AJTISA [[IM S3S931 A-L

A1030BJSTIBS SUTBUTEBU TOIJUOD [BWIOY3 -sopou Surjexredo [Te 03 sainjexadual
oatssed 3Tyl 2IBIISUOWIP/UTWISIA( Y8113 apraoad I1IM STSATRUR TRWISYL X 1°L°1°S
X LTS

-aoueydesoy Butmorioj "3JT1 sInoy

SINOY Q9 IO SUOTIBITITOAdS UTY3ITM 009 Moys 03 y3nous Buoy 9q TIT+ A-L
o3832do TTTM SAN 3BY3 93BIISuows |Burpnioutr 3S9L UOTIBITITITENY JO UOTIBING 1°9°1°S

. I 2] TN gongu3amy
IALLDICE0 NOILdI¥OS4d J— NOILVDI413dS
NOLLYDI4ITVOD 130
159L—S

XIYLVW NOILVDIAITVND

I 379Vl




I-mNI

) X 1°6°1°¢
X 6°1°¢
. X c'8'1°'¢
*santeA *sayryoxad uorIRIqTA OT8-ALS-TINW
pat3toads 031 ST9AdT UOTIRIQTIA SITWI] 03 pasodxa 3aq [ITIM SAN JO I031e}
xautejuod Butrddrys sAn 3Ieyi Ilrexisuowag -AWIS SSBU PAIUIWNIISUT YITM IOUTEBIUO) $'1°'8°1°¢€
*I3Uux0d yoea uo ‘utr g1 paddoxp
ST JUTBIUOD UIYM ‘QUWI] 9STI Sw (S *4018-01S-TIN
‘xd 8 g1 ueyi ssay 03 YO0Yys $93vNUII3E xad peisey doxp aq [1IM SAN FO I03BY
Tautejuod Burddrys san 3Ieyi 9ivijsuomaq ~NUTS SSBW PIJUIUMIISUT YITM JOUTBIUO) £°1°8°1°¢S
‘sInoy g
103 9axaydsowme e aanssaad surejurew ‘aoueidsdoe
adutezuod Burddrys gan eyl d3exjsuomdg | xaurejuod jo 3xed aq [TIM 3593 IINSSAIY 2°1'8°1°¢
PIELEL T I™ aonawadaw
JATLO3rE0 NOIL4INDSHd QOHLAN NOILVOI41D3dS
NOILYDIJITVAD 149
LS3L—S

NOILVHISNONIA—V
NOILJO4dSNI—¢
SISATVNV—C
ALTYVIINIS—1
478VI2ITddV LON—VN

:QOHLIW NOILVDIAITVND

XIYLVW NOILVDIAITVNO

I 3719Vl

RN AT




IVN.I

"UOTIBISTIIOE

"UOTIBII[IIOE 938315-ApE23S UBY] SISSIIS IIIAIS 310U

91831s-Apeo3s patyroads pueisyiTm 03 SAN S$3°8{qnS 3FUSWUOITAUD UOTIBIQTA
A1Inyssadons ued SAN IBYI d3BIISUOWI(] moys 031 papraoxd 2q [ITM STSATRUY X S I'6°T°S

* JUSWUOITAUD *JUSWUOITAUS YO0ys 3aam 03 AITTIGE

yooys dTuyse3joxdd paryrosds pueisyzmm SAN MOYS TT1TM 3anpadoad UCTIBITITISA
A1INFSS25oNS UEBD SAN 3IBYI d3exsuowaq | rTeuorjzeaado £q pemorro3z saansodxse Yooys $°1°6°1°¢S

* JUSWUOITAUD

* IUSWUOITAUD UOTIBIQTA 399w 03 AITTTIJe SAN

UOT3IBIQTA DITITO9ds puelsyitm | Moys [1TM aanpedoxd UOTIBITFTISA TBUOTII
A1In3ssadons urd SAN 3IBYl 93BIISUOWIQ -v1ado Ag pamoT[0J saansodxa UOTIBIQTA €' 1°6°T°¢S

‘938X 3193se paryIdads pueils *93BX jUdISe patyroads
A1INJSS929NS UBD SAM IBYI IIBIISUOWIQ | PIddX3d [TTM 3§93 A-L 10J 93el umop-dung 2°'1°6°1°¢

‘soseyd Y3113 11® *uot3vxado

Suranp s3TWIl dor3edTIToads uryITM SAN 3o sYydayd orporxad apraoxd
a3exado TTIM SAN 28Y3 93BI3suowdq | [[TM 21rpadoxd uoriewdTyfIaa TeuUOTIBRIAID 1°'1°6°1°¢€

P1EL ] TN gonawasay
JAILOA[E0 NOIL4dINYOS3d QOHLIN zouh<www 123dS
NOILVDIJI1vNd
1S3L—9

NOILVYLSNONIQA—V
NOILD34SNI—¢
SISATVNV—C
ALDIVIIWIS—1
3T19VOITddV LON—VN

:JOHLIW NOILVII4ITIVNO

XIYLVW NOILVOIAITVNAD

I JT8VL

t AT et o ANV




. *UoF3BOTIToads IAD UF PaTFIoads

_ "XN13 | A3 gsuep xniF uojzecad ayl Fo SAN uoj

uojoxd patyIoads Ut A1110378ISTIES |g1003F0 SuUTWILlLpP TTTA ‘senbtuyoel
9381ado TTTM SAN 3IBY3I SUTWIIIL(Q poystiqelse 3uisn ‘sysdr¥us uy X €°2°6°1°¢

* JUBWUOITAUS W ue

UT 9TTYA4 SUOT3IOUN} patyrdads wrojaad *$3s93 IW3 petyroads Burodxapun
01 SAN Fo A3t111qeded 93BIISUOWI(Q 9TTYM paIojTuCW ¢ TIIM uotrzeIadp 2°2'6°1°¢

‘unndeA Y3ty 03 *S9T13

vomomxo FTTYM mCOMQQUMMMUOmm uiylitm |.wﬁ,.nnmnmmo Eﬁﬂﬂ.ﬁ.\flcm._”: fl2I3ISUOWIP [IIM
9381ado 031 SAN JO A3IT[IqE 3jexasuowsg { SAN JO uorinIiado oTporiad Y3lTtm 3593 A-L 1°2°6°1°S
X '6°1°¢

*Uo BOTITOSdS

. ~ *uoT3ed131ads 130 Ut patyroeds Aj}fsusp Xni¥

190 ut paryrdads A3rsuep xniy uojoxad uojoxd oyz Jo jusucdwod YoOBa uo

PUBISYITM O3 JUSWUOITAUS [BUIIIX> O3 vaow:o suTWI®lopP IITA ‘senbruyosl
pesodxe sjuouodwod jJo A3T[TqE SUTWIIIA(Q peysIIqel}Se Juysn SYSLTeEUE uy X 9°'1°6°1°¢S

PLELEL M I™  3oNawzamu
JAILDI(E0 NOILJTYDSHA GOHLAN NOILVOIAI1D3dS
NOILVDIJYTVAD 130
1Sdl—S

NOI.LVd.LSNONId—¥
NOILD3dSNI—¢
SISATVNY—C
ALTYYTINIS—T1
379V317ddV LON—VN

*QOHLIW NOILVDIAITVNRO

XIYLVW NOILVOIJITVAD

I 3714Vl

A AR

i de




*$UDI 9Y3y Jo suorsrtaoxd

- *adouetidwod
TB8UOT3IOUNI AJFTJI9A TITIA S3S93
‘ooustTdwod T1eOTSAYd AFtasA TrIm

Aue 33BTOTA 30U S30P SAMN 3IBYI AFTIAA s,q01 31sutede SAN Fo uorzoedsul X €'2°¢
- X AN AN
*s98uwy> paaoxdde Buypniour
I9punaIayl eiep Zurzasutrdus pue
s8utMeap I1® pPuU®B (0000-2£2. 03 spuod "uUoT3IBINSTIUOD AFTIIA
-$91100 uotr3eaIndTyuod SAN 3IBY3I AFTIdA | TTIM sBurmeap 3surtede YI9yo TruOTSUdWIQ X 1'2°¢
X Z'¢
‘98uea
sanssaxd patryroads syl 1aao0 suoriduny
STuoxX35910 par3troads wxozxad A1t *aansodxa ;-] 103 umop-dumd
-I103983ISTI1BS TITM SAN 3BY31 93BIISUOWI( Sutanp opeuw 9q [ITM SYI9Yd BUOIO) $°2°6°1°¢S
PLELAL U™ zongu3smy
JAILII[H0 NOILdIYOS3a QOHLAN zo~9<www~ummm
NOILVDIJ4ITVND
JSAL—S

NOILIWVYLCNONId—V
NOILO4dSNI—¢
SISATVNY—C
ALDIVIINIS—T
4T79VOITddvV LON—VYN

*QOHLIW NOILVII4ITVND

XIYLVW NOILVOI4ITVND

T 979vVL




Wl AP Y

© s e ————— T—————

6.0 TESTS

6.1 QUALIFICATION TEST CBJECTIVES

a. To establish and verify acceptability of the
Qualification UVS for formal acceptance review by MSC under
Contract NAS9-11528.

b. To verify that operation of experiment ele-
ments and components meets the performance and environmental
requirements of the Contract End Item Specification,
7232-0009, when asscmbled and operated as a system.

c. To evaluate and understand possible mal-

functions and to take remedial action.

6.2 TEST DIRECTION - GROUND RULES AND CONSTRAINTS

6.2.1 Test Direction

All system-level tests will be conducted under
the direct supervision and control of the UVS System Engineer.

The System Engineer will have responsibility and authority

for the following.

6.2.1.1 Application of test procedures and use of associ-
ated data sheets. Deviations from the procedures will not

be initiated without agreement of the System Engineer and
concurrence of the Test Review Board (UVS Reliability
Engineer and the designated MSC representative). Responsi-

bility for prcper application of environmental conditions
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shall reside with the Structures FEngineer (vibration and
mass properties determinations), Thermal Engineer (tempera-
ture/pressure), or the Mechanical Enginee¢r (mechanical
tests). During each of these exposures, the engineer
designated shall be the single point cf contact providiug

directions to Environmental Test Laboratory personnel.

6.2.1.2 To determine the readiness of an end item to
begin a test. Readiness shall comprise:

a. Availability of approved procedures and
satisfactory completion of previous milestones with Signed
records (data sheets, log books, process control card, etc.).

b. Availability of an approved test procedure.

c. Notification of the UVS Reliability Engineer
and the designated MSC representative (Government representa-=

tive).

6.2.1.3 To stop a test and take other necessary precau-
tions when it is apparent that a test item or test equip-
ment is not operating correctly or that a failure is

imminent.

6.2.1.4 Complete responsibility for the end items from
the start of final assembly through acceptance review. This
responsibility includes handling, operaticonal testing, and

system performance. The Mechanical Engineer shall be
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responsible for providing procedures for handling thc units
and will either monitor each experiment move for proper
procedures or designate an alternate for this purpcse.

All other aspects of the UVS logistic support requirements

are specified in the Logistics Plan, S4S-0-673.

6.2.1.5 To determine the procedure to be followed in
the event that "troubleshooting” is required on the UVS
Qualification Unit. All steps performed and test equipment
used will be documented in detail in the log book and Test

Deviation Notices will be prepared as required.

6.2.1.6 T¢ furnish the Material Review Board with re-
ports of all anomalies in test and to act upon recommenda-

tions of that Board.

6.2.1.7 To carry out decisions of the Material Review
Board regarding the amount of testing required when an

assembly or component is replaced during test.

6.2.1.8 Compile and maintain a log book for each UVS
and BTE.

6.2.2 Failures

6.2.2.1 The UVS end items being tested shall meet the

requirements as specified in CEI Specification 7232-0009
and shall be within the specified limits undei the condi-

tions and for the duration specified for each category
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of test in Section 7.0 herein. Equipments not meeting these
requirements shall be considered as failed equipment, and
the failure circumstances recorded on the Failure Investiga-

tion Action Report (FIAR), MSC Form 2174,

6.2.2.2 Test items with physical deficiencies, including
those from damage by any cause, as revealed by a Quality
Control inspection or by any other inspection shall be con-
sidered as failed equipment and reported as outlined in

Section 6.2.2.1 herein.

6.2.2.3 The Material Review Board shall determine dis-

position of failed equipment.

6.2.2.4 Disassembly and troubleshooting shall not be done
on a test item except when directed by the UVS System Engineer
as authorized by the Test Review Board. Corrective actions

taken will be subject to approval by the Material Review Board.

6.2.2.5 Failure Investigation Action Reports (FIAR) will
be submitted to MSC in accordance with the requirements of

the Reliability Program Plan, SOR-70-030, Paragraph 3.6.

6.2.3 Govermment-furnished property will be handled in
conformance with the provisions of the Contract End Item

Specification.
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6.2.4 All tests performed on deliverable hardware shall
be accomplished in accordance with approved procedures, and
the results recorded on data sheets. Any revisions to such
procedures can be accomplishec¢i only by an approved Test
Deviation Notice.

6.2.5 An equipment log book will be maintained by the
System Engineering staff for each complete experiment to be

tested as detailed in Section 4.1.5 herein.

6.2.6 Test techniques shall remain the same at all

levels of test to permit correlation of data.

6.2.7 Alterations in parts or adjustments or modifica-
tion of hardware shall not be permitted in order to pass a
test unless the test procedure specifies same. Any such

actions will be considered as equipment failures.

6.2.8 No tests other than acceptance tests shall be

permitted on flight hardware.

6.2.9 Application of overstress to flight hardware
shall make it automatically unacceptable for delivery as
flight hardware unless ruled otherwise by the Material Review

Board.

6.2.10 Deviations from an approved test sequence can

be accomplished only with an approved Test Deviation Notice.
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6.2.11 Experiment Retest

6.2.11.1 Disposition of Failures - The dispcsition of any

failures during system-level assembly or testing prior to

system—-level environmental testing shall be in accordance

with Section 6.2.2.3 herein.

6.2.11.2 Retest Criteria, Qualification Tests

A.

If a failure is detected during a vibration exposure
and the test is stopped before completing the vibration
profile, the following steps will be taken with the
approval of the Material Review Board:

(1) The failed component will be replaced with a
flight-qualified spare, or the failed unit will be
repaired and retested at the component gualification
level.

(2) If the failed componen’ can be replaced without
alteration of the optical properties of the instru-
ment, with the approval of the Material Review Board,
a functional test will be run to determine whether
satisfactory operation of the UVS has been reinstated.
If the failed component replacement results in a com—‘
promise of the optical properties of the UVS, the UVS
will be subjected to a complete electro-optical align-
ment followed by an operational and optical reverifi-

cation in the calibration test equipment,. Having
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satisfactorily completed the above, the UVS will then
be reinstated in the vibration test phase as follows:
(3) The reassembled experiment will be rewexposéd to
a flight-acceptance-level vibration followed by re-
exposure to the qualification-level vibration test.
If it can be conclusively demonstrated that failure
was not due to previously completed qualification
vibration profiles, testing can be continued from the
beginning of the profile during which the component
failed.

Should a failure induced by vibration exposure not be
detected until post-vibration testing, the following
steps will be taken with the approval of the Material
Review Board:

(1) The failed component.will be replaced with a
flight-qualified spare and retested as per Paragraph
6.2.11.2.A.(2).

(2) The reassembled experiment subsystem will be
exposed to a flight-acceptance-level vibration expostre.
If a failure occurs during subsequent environmental
exposures or after completion of the environmental
series, the procedure of Section 6.2.11.2(B) will be

followed.
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6.3 QUALIFICATYON TEST PROGRAM

6.3.1 Test Sequence

After successfully passing the Acceptance Test

Precgram, the Qualification Unit will be exposed to the

following operations, in the sequence shown. constituting

the Qualification Test Program fo be conducted at APL and

JHU/Physics Department:

a.

b'

6.3.2 Test

Acceptance Test Series.
Vibration (ETL) - APL.

Operational Verification (in CR with
BTE - APL.

Optical Verification (in CTE with BTE - PD.
Shock Test - Contract Laboratory (T.B.D.).

Operational Verification (in CR with BTE) -
APL.

Optical Verification f“in CTE with BTE) - PD.
Thermal-Vacuum (ETL} - APL.

Optical Calibration Yin CTE with BTE,; - PD.
EMI Test - Melpar.

Operational Verification (in CR with BTE) -
APL.

Qualification Test Review.

Schedule

See Table II.
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I TR 1.7

6.3.3 Test Items and Disposition

The designated end item, Serial No. 2, will be
subjected to the Acceptance Test Program followed by the
Qualification Program. Shculd a discrepancy be found
dvering final optical calibration, this end item will be
disassembled to the level determined by TRB action and in-
spected to determine margins of safety and any potential
failure modes. Final disposition of the Serial No. 02

Spectrometer will be as directed by MSC.

7.0 QUALIFIYATION REQUIREMENTS

7.1 ACCEPTANCE

The Serial No. 02 UVS will be subjected to
acceptance tests, inspections, and calibration in accor-
dance with the requirements of the End Item Test Plan,
S4S-0-679A, and the Acceptance Test Plan, S4S-0-681C, and

conducted in accordance with the Acceptance Test Procedure,

S4S-0-785,
7.2 QUALIFICATION
7.2.1 Following CARR, the Qualification Program will

be conducted in accordance with this plan and with the

Qualification Test Procedure, S4S-0-750.

7.2.2 The experiment hardware shall demonstrate its

complignce in form, fit, and function to the requirements
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of the Contract End Item Specification, 7232-0009, through-

out the inspections and tests specified herein.

7.2.3 The experiment hardware shall demonstrate its
compatibility in form, fit, and function with the associa-
ted ground support equipment (i.e., handling fixture,
shipping container, and BTE).

7.3 TESTING

7.3.1 General Test Requirements

All qualification tests will be conductéd under
conditions consistent with the requirements of the Contamina-
tion Control Program Plan, SOR-70-060; the System Safety Plan,
SOR-71-002; and the Logistics Plan, S4S-0-673. The tests will
be conducted in accordance with NHB 80€ .1 and as specified
in the Qualification Test Procedure, S4S-0-750.

a. Qualification tests for vibration will be
conducted as specified in MIL~STD-810B, Method 514.1,
Procedure VI, Part 1, and as specified in the Qualification
Test Procedure.

b. Qualification tesis for thermal-vacuum will
be conducted as specified in MIL-STD-810B, Method 517.1,
Procedure II, and as specified in the Qualification Test
Procedure.

¢. Qualification tests for shock will be con-

ducted as specified in the Qualification Test Procedure.

-37~
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d. Qualification tests for electiromagnetic
tonterference and susceptibility will be 1v accordance with
the methods and limits in applicable parts of Specification
MC999-0002C and as specified in the Qualification Test

Procedure.

7.3.1.1 All normal, alternate, and selected emergency

operational modes shall be tested.

7.3.1.2 The experiment will have been aligned and
verified, both operationally and optically., prior to

the conducting of formal acceptance testing. Absolute
calibration ot the UVS will have been accomplished during

the acceptance test sequence.

7.3.1.3 Qualification tests shall be performed under
strictly contfolled environments and test procedures as
speci1fied in Sections ' 3.3 and 6.2 of this document. Sub-
stitution, adjustment or tuning of hardware shalli not be
permitted daring qualificaticn testing unless it is normal
10 1n-service operation. When a failure occurs, the failure
shall be reported in accordance with Sectioan 6.2.2 of this
document. The degree of retest necessary in event of
tfai1lure shall be proposed in accordance with the provisions
of Section 6.2.11 and submitted to the Material Review Board

for approval. A failure shall be as defined in Secticn 6.2.2.
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7.3.1.4 Any repairs, modifications. or replacements
after completions of qualification tesis shall require re-
testing to assure the acceptability of the change. The
degree of retest necessary shall be proposed in accor-
dance with Section 6.2.11 and submitted to the Material

Revi2aw Board for approval.

7.3.2 Operational Verification

An operatiopnal verification test will be con-
ducted after each environmental exposure and during thermal-
vacuum using ‘the BTE only. All electrical c¢ircuitry will
be exercised and compared with predicted values. The per-
formance of the scanning mechanism, digital and analog data
handling system, efc., will be verified.

e

7.3.3 Optical Verification

Fcllowing each environmmental exposure, an
abbreviated cptical calibration at two wavelengths will be
per formed under vacuum conditions at the JHU/Physics Depart-

ment to verify that the sensitivity has nct changed.

7.3.4 Optical Calibration

An essential part of the Qualification Program
1s the optical calibration, which must be performed under
vacaum conditions. The spectrum resciuticn, seasitivity.
dynamic range, s¢an coverage, wavelepngth and telemetry word

synchronization will be measured cader the mes? exacting
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conditions possible at The Johns Hopkins University Physics
Department Spectrometric Laboratory fullowirg the environ-

mental exposures detailed below.

7.3.5 Vibration

The UVS, with the control accelerometer moun ted
as specified below for each exposure, will be exposea to the
sine and random vibration schedules detailed below. Sketches
showing the set-ups and detailing the exact accelerometer
locations for each exposure below will be included in the

Test Procedures, S4S-0-750.

7.3.5.1 Sinusoidal {Grouud and Flight) - The UVS will be
tested to the following sinusoidal levels in three axes
(X, Y, Z) relative to the UVS at a sweep rate of two minutes

per octave:

S to 9 Hz 0.75 inches D.A.
9 to 11 Hz 3.2 g (peak)
11 to 15 Hz 1.4 g (peak)
15 to 20 Hz 0.6 g {peak)
20 to 35 Hz 0.25 g (peak;

The control accelerometer will be mounted on the NR side of

the UVS/NR bracket interface.

-~40-
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7.3.5.2 Random - To simulate repeated acceptance testing,
the UVS will withstand the following exposures:
All Axes

20 to 80 Hz +3 dB/octave
80 to 350 Hz 0.067 g2/Hz
359 to 2,000 Hz -3 dB/octave

Duration: 1 1/2 minutes per axis repeated each axis.

To simulate boost phase conditions, the UVS will
withstand the following exposures:

Y Axis

20 to 200 Hz +6 dB/octave
200 to 1,000 Hz 0.07 g2/Hz
1,000 to 2,000 Bz -9 dB/octave

X and Z Axes

20 to 60 Hz +3 dB/octave
60 to 160 H:z 0.03 g2/Hz
160 to 240 Hz +12 dB/octave

240 to 1,000 Hz 0.15 g2/Hz
1,000 to 2,000 Hz -9 dB/octave

Duration: 1.5 minutes per axis.
The control accelerometer will be located on the NR side of
the UVS/NR bracket interface.

In order to demconstrate capability to withstand
transonic flight conditions, the LVS will be exposed to the
above spectra increased by a factor of 2.5 for ten seconds

in each axis.

-41-
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7.3.6 Shock

St e b et

7.3.6.1 To demonstrate the capability of withstanding
shocks encountered during ground handling (while the instru-
ment is mounted in its shipping container), the UVS instru-
ment will be exposed to the shock test described in

Mz L-STD-810B, Method 516.1, Procedure 1, and using the
coniiguration tolerance shown in 516.1-1. The peak accelera-
tion shall be 15 g with a duration of 50 milliseconds. The
instrument will not be operated during this exposure but

shall demonstrate satisfactory operation after the exposure.

7.3.6.2 To demonstrate the capability to withstand the
pyrotechnic shocks associated with SIM door jettison, the
UVS will be exposed to the following shock spectra based on
a 1/6 octave band analysis and Q = 10:

20 to 900 Hz +12 dB/octave

990 to 10,0CG0 Hz 2,400 g peak
Stock at these levels will be applied to the NR side of the

UVS/NR bracket interface in each of the X, Y, and Z axes.

7.3.7 Temperature-vacuum

The UVS will be exposed to a temperature-vacuum
test consisting of two phases. The first phase, simulating
repeated acceptance tests will consist of 4 1/2 cyclss between

maximum temperature limiis with a four~houar soak at each




[T T R

extreme. The second phase will follow immediately and wiil
simulate a 15,3-day lunar mission including the following:
a. Moon radiation and albedo simuiation.
b. Simulation of rotational modes in which the
SIM opening will be pointed at the moon, the sun, or space.
c. The internal environment of the SIM compart-
ment will be simvlated for those UVS surfaces facing the SIM
walls.

d. Operational duty cycles will be as specified

“in ICD MHO1-12463%-434, CSM/UV Spectrometer Functional

Requirements.

The 15.3-day test will include as a minimum,
simulations of the following critical phases of the mission:

a. Portion of translunar c¢oast tc establish
initial conditions.

b. SIM door jettison (hot), including inertial
hold time,

¢. SiM door jettison (cold), including inertial
hold time,

d. Lunar orbit (hot) to equilibrium,

e. Lunar orbit (hot), inertial hold.

f. Lunar orbit (ccld) 1w eguiliibrium,

g. Lunar orbit fcoiﬁ}?,Lmewtﬁal hold.
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h. Transearth cecast, hot soaks.

i. Transearth coast, cold soaks.

Prior to the temperature-vacuum test, the spec-
trometer will be tested under ambient conditions for operation
within specifications. UVS operation will be verified cne
hour after thermal stabilization at the temperature extremes
of the temperature cycling test at both hot and cold tempera-
tures. The instrument will be excited by simulated UV radia-
tion input during each operétional period, and the data and
nousekeeping outputs will be monitored icr coperation within

specifications.

7.3.8 Electiomagnetic Interference

The UVS will be subjected to operating radic
frequency interference emissions as specified in MC999-0002C
while operating and demonstrate the capability to perform
electronic and optical functions in accordance with the CEX
Specification 7232-0009. All tests will be in accordance
with the Test Plan, Electromagnetic Interference, S3%~72-001.

Prior to performing the tests below, every effort
must be made to first isolate the effects the BTE might have
on the EMI environmeni. Everything possible will then be
done to reduce the disturbing uncontrolled test environment

to within reasonable limits with the UVS turned off. Once

-44-
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this has been accomplished, the following tests will be

performed:

Conducted Interference (Power Lines) (30 Hz -~ 25 MHz)

1. Composite Ripple

2. Transient Interference

3. Narrowband Interference

4. Wideband Interfereunce

Radiated Interference (15 KHz - 10 GHz)
1. Narrowband

2. Wideband

Conducted Susceptibility (Power Lines)
(20 Hz - 400 MHz)

1. Radio Frequency

2. Audio Frequency

3. Transient

Radiated Susceptibility (400 Hz, 140 KHz - 10

1. Radio Frequency

2. Autiis ¥requency

~4 5~
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