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1.0 INTRODUCTICN

This verification plan is prepared in accordance to the requirements of
 Section 6.0 of the End Item Specification for tlile‘ Ihflight Blood Cdllection
System (EIS IBCS), MSC~06761, and adheres to the guide lines established in
Seétion 6.0 of the Apollo Applications Program, Ancillary }Ie;rciware General
Requirements, MSC-KA-D~69-hli Revision A.
It defineé the speciﬁc.tests and methods used to veriﬁ that the IBCS

meets the technical requirements of Sections 3.0 and 6.0 of MSC-06761.
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. 2.0 APPLICABLE DOCUMENTS

The following documents, of the exact issue identified, form a part of
this plan to the extent specified herein. In case of cocnflict, the require-

ments of this plan will gpply.

2.1 STANDARDS

2.1.1 Military

Nurber . Title = Date
MIL-STD-810B, Environmental 6=5-67
Notices 1 through 4 Test Methods . 9=21=70 -

2.2 SPECIFICATIONS

2.2.1 HNASA
Number Title Date
MSC-KA-D-69=-L4li, Apollo Applications . 2=h=70
Revision A Program, Ancillary
. : Hardware General
Requirements
MSC-06761 FEnd Item Specification  3-30-72

For Inflight Blood
Collection System
(1BCS)
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3.0 VERIFICATION REQUIREMENTS

The methods‘used-to verify that the IBCS meets thé performance/design
'requirements of Section 3.0 of MSC-06761 are-pfesented in the Verification
Matfix, Figure 1, with references relating each reqﬁirement to a specific
paragraph of this plan. |

The tests used to verify that the IBCS meets the environmentgl require-
ments of Section 6.0 of MSC-06761 are preéented in the Environmental Test
Sumary, Figure 2; with references relating each iequiremeﬁt to a sﬁecifié
peragraph of this plan. In addition, the‘sequeﬁcé of test actiﬁity and
elapsed time are illustrated in the Test Activity Fl&w Chart, Figure.3; and

the Elapsed Time Sequence, Figure k.

3.1 FACTLTTIES

3.1.1 MDC-East. Verification fhat the-ASP's, centrifuges, syringes,
Beta bags, téurniquets,.swabs, and BSV's of the IBCS meet the réquirements of |
Sections 3.0 and 6.0 of MS5C-06761 will be performed at MDC-East. Test equip;

ment requirements are as follows:

Test Equipment Purpose
Acceleration Test Stand ’ Acceleration Test
EMI Test Stand EMI Test
Environmental Chambers Altitude, Humidity, Préssure, and

Temperature Tests

 Functional Test Stand - Operational Evaluation
'Microscope . " Plasma Analysis'

Shock Test Stand . : Shock Test -

Vibration Test Stand Vibration Test
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3.1.2 (Carleton Controls. Verification that the ASPER of the IBCS meets
the reqﬁirements of Sections 3.0 ahd 6.0 of MSC-06761 will be performed at

Carleton Controls Corporation. Test equipment requirements are as follows:

Test_Equiﬁment . o Purpose
Acceleration Test Stand ', Acceleration Test
Environmental Chambers Altitude, Humidity, Pres#ure; and
Temperature Tests ‘
Functional Test Stand ' Operational Evaluation
Shock Test Stand | _ Shock‘Test

Vibration Test Stand , Vibration Test

3.1.3 NASA Center. Pfeinstallatioh testé will be performed by the in=

stalling contractor or NASA Center. Test equipment requirements are as

follows:
Test Equipment A ) Purpose

Functional Test Stand _ Operational Eveluation

3.1.4 Iaunch Site. Prelaunch tests will be performed at the launch
sité by the Integrated Systems contractor or NASA Centef. There are no test

equipment requirements at the launch site.

3.2 VERIFICATION METHODS

3.2.1 Agsesgment

3.2.1.1 Similarity. Verification'ﬁy similarity is used when there is a
relatively large numbef of items that are subsfantially similar or identical
in design, manufactufing processes, and quality control to another iteﬁ that
has been préviously gqualified to equivalént or more stringent requirements.

In this plan, it is used in conjunction with other verification methods to
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verify that the ASP's, the BSV's, and the syringes meet their applicable

technical requirements.

3.2.1.2 Analysis. Verification by analysis is used when a generally
_ accepted analytical technique will verify that an item meets applicable re-
quirements. In this plan, it is used as noted in Figure 1 in lieu of test

activity to qualify the IBCS.

3.2.1.3 Inspection. Verification by inspection is used when inspection
techniqﬁes will verify that an item meets applicable requirem;nfs. In this
plan, it is used when inspection techniques are adequate to assﬁré'thgt'the

IBCS meets its technical requirements.

3.2.1.h Demonstration. Verification by demonstration is used when a.
simple demonstration will verify that an item meets applicable requireménts{
In thisvplan, it is used when an operational and/or functional demonstration

is adequate to qualify the IBCS.

© 3.2.2 Test
3.2.2.1 Devélopment. Develépﬁent tests, in generél,_verify the feasi-
bility of a design approach by evaluating hardware failure‘ﬁodeé, design
margins, performance under simﬁlated or actual environmental conditions and
provide confidence in the ability of the hardware to pass Qualification tests.
In this plan, verification by,developmental te§ts is confirmed by a ;eview of

laboratory records.

3.2.2.2 Qualification. Qualification tests verify that Flight Hardware
design meets applicable technical requirements to assure operational sﬁ1t~

ability in anticipatéd environments. Qualification Test Hardware is identical
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.in configuration and production précessing tovflight Hardwaie or simiiar as
establishéd in accoréance to the requirements of Section 6.2.1 of MSC-06761.
In this plan, the qualification test-envirohments and methods of MiL?STD-Blo,
Section 3.0, are;used in the Qualification Teét Program and are identified in
fhe Environmental Test Summary, Figure 2. In aédition, the sequence of test
acﬁivity is illustratéd in the Test Acitivity Flow Charé, Figure 3. Qualifi-
cation Test Specificafion and QuélificatiOn Test Procedures will be pre-
pared and approved by MSC pribr to the initiation of tegt activity and a
formal report of test results will be submitted for approval at the comple-
tion of the Qualification Test Program. Verification by qualification tests
is confirmed by the ability of the IBCS to meet the requirements of the Quali-
fication Test Program and by a review of the test results as reported in the
Qualification Test Reports. |

,The-nﬁmber of test articlés.that'are ;equired‘for the IBCS qualification

and that are deliverable as Qualification Test Hardware is as follows:

36 ASP's
1 ASPER
1l Beta Bag
13 BSV's
.1 Centrifuge

36 Syringes
2 Tourniquets

60 SwéBs

3.2.2.3 Acceptence. Acceptance tests verify that all hardwsre meets
applicable technical reqpirements and are acceptable. - Each centrifuge and

ASPER will be acceptance tested, whereas the ASP's and BSV's will be accep-

tance tested by sampling 10 percent of each lot. The acceptance test environ-

ments are identified in the Environmental Test Summary, Figure 2,
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In addition, the seduence of test activity is illustraied in the Teét Activityb
Flow Chart, Figure 3. Acceptance Test Specifications and Acceptance Test
Procedures will be prepared and approved by MSC prior to the initiation

of test activity and a fofma1 report of test results will be submitted for
approval at the completion of the Acceptance Test Prégram. Verification by
acceptance tests is confirmed_by thé ability of the IBCS to meet the require-
ments of the Accepﬁance Test frogram and by a review of the test resulﬁs és

reported in the Acceptance Test Reports.

3.2.2.,4 Preinstalletion. Preinstallation tests verify that hardﬁafe
was.notvdamaged during handling or shipment after the apceptance‘tests and
that its performance capabilities ﬂas not deteriorated. In fhis ilaﬁ,jp;eé'
installation tests are conducted on all end items after reéeipt for instailé-
~ tion by a NASA Center., Verification by preinstallation tests is confirmed by
the ability of the IBCS to meet the requirements of the Preinstallation Test
Program and by a review of the test results as reported in the Preinstallation

Test Reports.

3.2.2.5 Integrated Systems. Integrated Systems Tests verify that hard-
ware, when integrated with mating systems hardware, is functiqnalky and
operationally compatible. In this plan, the Integrated Systems Tests are
conducted by a NASA Center with confractor input to assure proper storage

and installation of the IBCS.

3.2.2.6 Prelaunch. Prelaunch Tests verify that the integrated flight
vehicle systems are ready for launch. In this plan, the Prelaunch Tests are
conducted by a NASA Center with contractor input to assure proper stowage

and installation Qf the IBCS.
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3.2.2.7 QOther. HNot appliceble.

3.3 DOCIMENTATION. Documents resulting from this plan ére aS‘foilcws:
3.3.1 Qualification Test Specificatién |

3.3.2 Qualification Test Procedure

3.3.3 Qualification TestIReport :

3.3.4 Acceptaﬁce Test Specification

3.3.5 Accebtance Test Procedure

3.3.6 Acceptance Test Report.
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4,0 CONFIGURATION DEVIATION

_ The end 1tém baseline configuration as established at the Critical _
besign Review,f(CDR),ﬁill be changed only through approval of Engineering
Change Proposals (ECP) submitted in accordance with Paragraph 8.,1.3 of
MSC-06761. Wherevthe pfoposed change recommends modificatibn to this plan
‘and/or MSC-0676I, the ECP will be submittéa with a preliminary Specification
Change Notice (SCN) attached in accordance with Paragraph 8.1.4 of MSC-06761.
All ECP's and SCN?s'will be reviewed and approvéd by the Manned Spacecraft

Center (MSC) :prior to their implementation. .
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b S . VERIFICATION MATRIX
AR VERIFICATICN METEOD
TEST i S o S ASSESSMERT
‘A, DEVELORENT : L . a. SIMILARITY -
B. QUALIFICATION < , |  b. ANALYSIS
C. ACCEFTANCE N . e, INSPFECTION
D. FREINSTAILATION ' . - d. DEMONSTRATICN
E. INTECRATED SYSTEMS ' : :
F. IRELAUN -
G. OTHER _ .
'SECTION 3.0 EMD TTEM ____ VERIFICATION }STHOD | VERIFICATION PLAN
SPECIFICATICN REFTRENCE SR “TEST ASSESSYENT | . REFERENCE
(PERFCRIMANCE/DESICH REQUIREMENTS) RT3 Tclo el Fle alsTela :
.1 PERFORMANCE - ~ = J={=1=1=|=]= |- |- |~ -
2,1.) Functional X AX |- = f= f= g f= d= i- 3,2,2,1, 3,2.2.2
,1.1.1 Overall System Requirewerts|= [~ [= |~ [= |= |= |= [= |= |- -
3.1.1.1.1 ASP X X AX = [= {= |= X |= I= 1= |3.2.2.1, 3.2.2.2.
- . . ~ 3.2.2.3, 3.2.1.1
3.1.1.1'2 Centrimge - X X X - - - - - - - - 3.2.2-li 3.2.2.2
- _ 3.2.2.3
30101’.1.3 BSV X X X - - - - X -~ - - 30202.1’ 30'2.202,
. . : . : 3)21_21?: 3;2;3,11
3.1.1.1.k ASPER X Ix ix f=te = dalada}= 1= 13,2,2,1, 3.2.2.2
: 3,2.2.3
,1.1.5 Svringe ' = X X = e Jeo = Y e V= j=- 13,2.23 "
- - ' ' 3.2.1.1
3.1.,1.2 Subsystem Reguirements L i R o i T o T T e -
3.1.1.2.1 Mechanical < S N S N PSS S N -
3.1.1.2.1.1 Enclosure ' _ L L L L I I I S S -
_a ASP = X X J= i = g e b |- - 13,2,2,2, 3,2,2.3
b_ Centrifuge - - |= j= f= je = = = 13,2,2.2, 3.2.2.3
¢ BSV KR IFF I FFFF FF [3.2.2.5 3.2.2.3
34 ASPER - KR K[~ - F - F F F [3.2.2.2 3.2.2.3
e Syringe - K X [= = = = [ F F [3.2.2.2, 2.2.2.3
T " FIGURE 1 - VERIFICATION MATHIX

10
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(cont'a) -
VERIFICATION MATRIX
. VERIFICATICN METHOD .
IEST ' | ASSESSMERT
A. DEVELORENT a., SIMILARITY -
B. QUALIFICATICN b. AMALYSIS
C. ACCEPIANCE c. INSPECTION
D. FREINSTALLATION ~ d., DEMONSTRATION
E. INTECRATED SYSTEMS :
F. IRELAUNCH
Go' UI'HER a .
. SECTIOI-' 3,0 EMD IT=M VERIFICATION VM=THOD VERTFICATION PLAN.
- SFECIFICATICH REFTRENCE TEST ASSESSIELT BEFERENCE
(PERFORVANCE /DESIGI REQUIREIZNTS) [A 1Bl clDlElFlclalolela
2,1.1.2.1.2 Weight ' O T N T O N O I o N -
a_ ASP X=X === =X -1~ {3.2.2.1, 3.22.3 .
- 3.2,1.1 ;
b.___Centrifuge m = X = e e = = = je= = R.2.2.3
c_BSV ==X e l=f=f= X {= |- |- 13,2,2.3, 2,2,3.1
d _ASPER il R . I I i G L O O D
e Svringe X 1= X I= = 1= |- X 1= |- |- [3.7.2.1, 3.2.2.3
3.2.1.1
3!1]1!2&11% Size = - - - - - - - - - - ) -
s ASP X (= X {= = {= |- IX |= I= |~ [3.2.2.1, 3.2.2.3
‘ 3.2.1.1
b Centrifuge X |= [X = |= 1= |= |= J= I= |= |3.2.2.1, 3.2.2.3
¢ BSV ¥ |~ IXJ=1-1=1=Ix {= 1= |-~ [3,2.2.1, 3,2,2,3
’ 3.2.1.1
d__Stowage Pouch X=X | = j= j= |= j= j= |= |= 2,2,2.1, 3.2.2.3
e ISPER X = X (= == (== |- |- = [3.2.2.3, 3.2.2.3
f Syringe . X = X 1=1= 1= |- X |- |- |- 3.2.2.1, 3.2.2.3
. 3.2.1.1
3.1L.1.2.1.4 Stowvage = e j= j= jm | e fe= = o - -
= ASP and BSV X === = X I= |- - {= |- {3.2.2.1, 3.2.2.6
b Centrifuge. == l= = 1= {X |= |- |= I~ i~ {3.2.2.6
"¢ ASPER = s == = X = = = I= = [3.2.2.6
s d__Syringe syt = X fe e )= i 1= 13,2,2,6
FICURE 1 - VERIFICATION MATRIX (CONT'D)

11
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(cont'a) '
| ' VERIFICATION MATRIX -
| VERIFICATICY METHCD .
" A. DEVELOBRENT a. SDMILARITY -
B. QUALIFICATION b, ANALYSIS
C. ACCEPTANCE c. INSEECTION
D. FREINSTALLATION d., DEMONSTRATION
E. INTEGRATED SYSTEMS - |

F. PRELAUNCH
G. OTHER
SECTION 3.0 EXD ITEM VERIFICATION METHOD VERTFICATION FLAN
SPECIFICATICH REFSRENCE TEST ASSESSIELT | - REFERENCE
(PERFCHMAKCE/DESIGH REQUIREIENTS) [RB|C|DIE|F|G|alolc]a
3,1.1.2.2 Electrical/Electronic ~q={=I=df=]=- 1= 1= |- |- |- -
3.1.1.2.2.1 Power Consumption — [X X X [~ 1= = = [~ 1= |- - [3.2.2.1, 3.5.2.2
: ' 3.2.2.3
' 3,1.1.2.2.2 Overating Controls X f= X j=f=d= j=f= |- |= |- {3.2.2.1, 3.2.2.3
3.1.1.2.2.3 Overating Speed XAX (X === I=Jj=j=]= I=- 1 3.2.2.1, 3.2.2.2
and Time : 3.2.2.3
3.1.1.2.2.4 Autcmatic Operation XIX X == 1= {= |= = {= |= ]3.,2,2.3; 3.2.2.2
— 3.2.2.3
3.1.1.2.2.5 Manual Operation XX (X f= = o j= o = |= = 3,2.2.1, 3.2.2.2
3:.2.2.3
3.1,1.2,2.6 Speed Control XAX X = | = f= f= = f= = = 13,2,2.%, 3.2.2.2
G o 3.2.2.3
3,1.1.2.2.7 Electrical Conpector X IX IX 1=~ = |~ = |= = i~ l= %253 3.2.2.2
3.1.1.2.2.8 Power Interlock XAX X === {=|= j= {= |= 13,2,2,), 3.2.2.2
- : . 3.2.2.3
30.1.2:.2,9 Dynamic Braking XX I J= t= f= fe fo = |= |= 3.2.2.1, 3.2,2.2
.- 3.2.2.3
301-1.2-3 Othel‘ - - " - - - - - - - - ~
- 3.1.1.2,3.)1 Biomedical . X X = |= = ju | o j= |- 3.2.2.1, 3.2.2.2
3.1.1.2.3.2 Anticoagulant X AX === {=1{={= 1= 1= |- ]3.2.2.1, 3.2.2.2
3.1.1.2,3.3 Blood Fixative X)X J=j= == |= |= |= = |- 13.2.2.1, 3.2.2.2
3,1.1.2.3.4  Marking == (X = |= |= |= j= }= = : 3.2.2.3
2022 Operability = jm = = = j= = i f= 1= |- -
2.1.2.1 Reliability Design Goals - = o e j= |= Ja |= |= |= |=-|Not Applicable
(Mumericel)
FIGURE 1 ~ VERIFICATION MATRIX (CONT'D)
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cont'a)
; R .~ VERIFICATION MATRIX
VERIFICATICN METHCD
TEST : ASSESSMENRT
A. DEVELORENT a. SIMILARITY -
B. QUALIFICATION b. ANALYSIS
C. ACCEPTANCE ¢. INSPECTION _
D, IREINSTALLATION d. DEMOHNSTRATION
E. INT=RATED SYSTEMS .
F. IRELAUNXCH
G. OTHER
. SECTION 3.0 END TTEM VERZFICATICN M=2H0D ' VERIFICATION FLAN
SPECIFICATION REFERENCE TLST TASSESSIERT REFERENCE
(PERFORMANCE /CZSIGH REQUIREIENTS) [ cIoTElFiclalseTa
3.1.2,2 Maintainability ' - ol = e e o |= j= -
.1,2.2.1 General Requirements o = e | = |- | -
a = === === - X [3.2.3.4
b - == == == f= |- X {3,214
c - ) Bl Bt i Rl R i S ). § 3.2.1.4
d - ~l=d=d=0=J-1-1-Ix 13,224
3.1.2,2.2 Additional Reguirements - e == f= = = ]= |~ |= | Not Applicable
for In-Flight Maintain- '
—ability
3.1.2.3 Minirum Ugeful Life - = Jo =l {= je f= |= = }3.2.2.2
3.1,2.4 Natural Environment X “ === j= |= |= |~ |= 13,2,2,1, 3.2.2,2
3.1.2.5 Induced Environment X === j= == |- = = {3,2.2,1, 3.2,2,2
3,1.2,6 Transportability- - =l e j= = = | X |- 13,222
3.1.2.7 Human Engineering X == 0= === ==X 13.2,1.4, 3.2,2.1
301.2.8 Safetv - o - - A - - - - - -
a - == f= 1= = Je Ix - 1= T3,2.3.2
b - - (= 1= 01 1= 1- Ix |- 13,2.1.3
¢ - - = fote de 1= - i- = 13.2.1.3
. d . - - === j= = X |- |- [3.2.1.2

FIGURE 1 - VERIFICATION MATRIX (CONT'D)




MCDONNELL DOUGILAS ASTRONAUTICS COMPANY ——EAST

 MDC E0653

cont'd) B
VERTFICATION MATRIX
VERIFICATICYN VMETHOD o
A. DEVELORENT a., SIMILARITY -
B. QUALIFICATION. b. ANALYSIS
C. ACCEFTANCE c. INSPECTION
D. FREINSTALLATION DEMCISTRATT.ON

E. INTEQRAT=D SYSTEMS

a.

F. IRELAUNCH
G. OTHER - .
SECTICN 3,0 EID ITEM VERIFICATION 1212CD VIRIFICATION PLAN
SPECIFICATICN REFERTNCE TEST ~ [ASSESSMENT - . REFERENCE
(FERFORMANCE /DESICGH REQUIRELENTS ) sTcToTETlFlclalolelal -
- ‘ = V= {=1=1=1= = 1= {= [= [= [fot Applicable
f ot - N N O O O O 5 O O - Y-
g = J= e e = (= X 1= f= ] 2.2.7,2
h == 1=J=i=1= ]~ {- X {- |- {3,2,1,2
i - = X |=J=1=1=J=j=-{=1=173.2,2.3"
i (1) X = X === 1= 1= {=-1-1- 1 3.2,2.1, 3.2.2.3
(2) X=X J=fo J= j= = |= j= |- 13,2,2,7, 3,2.2.3
3) Y= X | |= e lala ol a2 001 235052
(L) X e X o jo |= = |o j= {= |« |32 2.1, 3,2,2,3
(5) XX X 1= == 1= 1= 1= = [~ [3.7.2.1, R.2.2.2
3.2.2.3
(6) X{=t=J=1=f= |- 1= |="]X j= 13.2.2.1, 3.2.1.2
7) X IX X [= (= [~ 1= = 1= |= |- [3.2.2.1, 3.2.2.2_
, , , 3.2.2.3
3,2 TINTERFACE REQUIREMENTS S O O S O O O O O R -
3,2, Flight Hardwere = == = = = = = = = }= -
F:.2.1.1 Flight Vehicle Interfaces [« [= j= |= [= |= (o |= |~ |~ |= =
3.2,1,1.1 Tocation, Envelove, = = = e = (o jm o (e (e e -
Weight and Center of
Qravitv
3.2.1.1.1.1 Tocation ===l = X == |= |- i~ 13,2.2.6

FIGURE 1 - VERIFICATION

MATRIX (CONT'D)
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MCDONNELL DOUGLAS ASTRONAUTICS COMPANY —EAST : - MDC E0653

_(cont'a) _
S VERIFICATION MATRIX

VERIFICATICN METHOD

TEST | | - ASSESSMERT

" A. DEVELORENT . -~. . a. SDMILARITY -
B. QUALIFICATION - < b. ANALYSIS
D. PREINSTALLATION | o d. DEMONSTRATION

E. INTECRATED SYSTEMS
F. FRELAUNCH

G. OTHER ,
SECTION 3.0 EMD ITEM - VERIFICATICN }MZTHOD VERTFICATICN PLAN
SFECIFICATICH REFERENCE - TEST ASSESSYENT REFERENCE
(PERFQRIANCE /DESIGH RECUIREIENTS) A]BICIDIE[F|G|alolc]a :
2.2.1.1.1.2 Envelove == X === |= X |= = 1= 12,2,2.3, 3.2,1.]
2.1,1,1.3 Weight ' - - j= X == fm = ¥ = |- = 13,2,2,2, 3,2.1.1

3.2.1.1.1.L_ Conter of Gravity __ |= [= [= [= I= [= [= X X |= |- [3.2.1.2
3,2.1.1,2 Structual e e = - b Ix f= f= 0= = |- | 3.2.2.6

3.2.1.1,3 Fluid (Gas and Iiquid) |- [= |- f- [- {- |- {- |- |- |- | Not Avplicable

3.5.1.1. Flectrical ' S IX F == 1= = = 1= |- |- (3.2.2.2, 3.2.2.3
3,2,1,1.5 Communications and s e jem dm 4= = A = = f= = ot Applicable
‘ Instrumentation '
13,2,1.1,6 FEnvironmental Control ~fm === = = fu = |- ot iApplicable
3,2.1.1.7 Controls and Displays XX X Lo dm o d= = i= X 1= 12,2,2,1, 3.2.2.2
: (A1) : 3.2.,2.3
3.2.1.1,8 Lighting = = J=1= 1= 1= I= {= {= |~ |= | Not Applicable
3,2.1.1.9 Other ' X q=1=-J=0= - X |- |- |- 13.2.2.2, 3.2.1.1

3,2.1.2 Interfaces with Experiment|{= |= |= |« |~ j= |= {= {« [= {= | Not Applicable

¥Flight Hardware

N>

3.,2.1.3 Ground Communications = = == j= = = | je= = = Not’Anblicable
' Interfaces

3.2.1.4 Flight Crew Interface = = f= = X f= j= f= = = |- {13,2.2.5
3.2,1,5 Mission Interfaces ~ === X | j= J= = = 1= 13.,2,2.5

3.2.1.6 Ground Support Equivment - = === 1= - I~ - |- I- Not Appliceble

FIGURE 1 - VERIFICATION MATRIX (CONT'D)
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MCDONNELL DOUGLAS ASTRONAUTICS COMPANY—EAST - - MDC EO0653

cont'd) - - ' ' , .
' VERIFICATION MATRIX
| | VERIFICATICYH METHOD
TEST A | o ASSESSMERT
A. DEVELORZNT : . a, SIMILARITY
B. - QUALIFICATICN o ‘ b, ANALYSIS
C. ACCEPTANCT : | , . c. IKSFECTION
D. IREINSTALLATION . . d. DENONSTRATION

E. INTIEGRATED SYSTEMS
F. IRELAUNCH

G. OTHER - ,
SECTION 3.0 T ITEM ' VERIFICATION FETECD VERIFICATION PLAN
SPECIFICATIC: REFERENCE TEST ASSESSVENT REFERENCE
(PERFCRMANCE /DESIGH REQUIREIENTS) (A T3 1cInlElFlclalo lela
' 3,2.2 Zero Gravity Training : “j=f=j=l=f= == 1= = {= [Not Apvlicable 1A
Hardware . ]
3.2.3 Neutral Buoyancy Type == l= === j= = 1= |= {= |No}t Applicable
Training Hardware .
3.2.5, Simulator Type Training - == [=1=1{=1=T=T=1=1= luot Avplicenle
. Hardware :
! 3.2.4.1 Simulation Devices == f=t=-j=j=]=)= |- = }=- ;Not Avplicable
3.2.4,2 Simulators e le J= e = = |= {= [~ |~ [Not Avpliczdble A
3.3 DESIGN AND CONSTRUCTION “]l= e |=ja = (= -"4'X' -1 .2.1.2
~3.3.1__Mechanical e el e T e = = = |- - 1
3.3.1.1 Rigging Devices o = jm == = |= = 1= - j= NoL Applicable 2
3.3.1.2_ Shatterable Material ___ |= |= l= |= |= {= |= [= |- [X |- [3.2.1.3
3,3.1.3 Restriction on Coatings o = Jm fe = = f= b = X = 13.2.1.3

3,3.1.4 Decompression X{X tejeo o jsfo = = J= |= 113.,2.23, 3,2.2.2 J

3.3.1.5 Mechanical Locks X X = - = - - 13.2.5.3,3.2.2.3

3.3,1.6 Welght and Size il i e ol 0 0 N Rl 0 .S -39 Y -

3,3.1.7 .Factors of Safety o o jo fo [= J= {= [= [= {= |~ ' - |

3.3.1.7.1 Structural =~ = = |- {3.2.1.2

‘;;%.1.7.2 Fluid Systems (Gas and |~ [~ |= |~ [= {= |= [= |= |- [~ | Not Applicable_ i
| Liquid ‘

FIGURE 1 - VERIFICATIGCH MATRIX {(CCXT'D)
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 RMICBORNELL DOUGLAS ASTRONAUTICS COMPANY —EAST

MDC EO653

(cont'a) _ e
VERIFICATICT MATRIX
o VERIFICATICH MSTEOD
~ TEST ' ASSESSMERT
A. DEVELORENT a., SDMOLARITY
B, QUALIFICATICON b. ANALYSIS
C. ACCEPTANCE ¢. INSFECTION
D, PREIISTALLATION d. DEMONSTRATION
E. INTEGRATED SYSTEMS
P, IRELAUNCH
G. OIZR
. SECTION 3.0 EXD ITEM VERIFICATION METHOD VERTFICATICN FLAN
) SPECIFICATICH REFEIRENCE ‘ - TEST ASSESSIENT : REFERB:CE
(PERFORMANCE/DESIGH REQUIREIENTS) [A[B]1cIDlE ]l Flclalbleola : o
a  Low Press_ure Systems | = |X |= = |= |= |« j= |a |« (= 3.2.2.2
b High Pressure Systems|= = 1= |= 1= |= |= |= |= |= |- | ot Applicable
e Propellant Tapks end ‘= f= 1= {= 1= l= 1= i~ (= 1= |- | Not Applicable
High Pressure Vessels!
3.3.1.8_ Lubricetion T = = F X = F [ [3.2. 1.1
3.3.2 Electric. | and Electronic = === |= === 1= 7= =
2,3,2,1 Flrmenility of Virirng “ = e o [ | ja Y = j= | 3,2,1,2
Tnsvlation, VMrierials and
Locensories
3.2,2.2 Toxicity of Wirins Insula«l= |eo |= (= [= 1= o |= - 1= 3:2.1.2
: tion, Materials and
__hocessories
.3.2.’4 Electrical Connectors = 'J= o |o = jo Jo | jo ju ¥ = | 3.2,1,3
Keying -
3,3.2.h FElectrical Conneciorg = == f=lo o = Jo j= {= =~ |- -
Pin Assigmuent and Pin
or_Socket Selection
) e d=dolelo o lo e te X j= 13.2.1.3
b - - s - - = - i - X b 3L211'3
.3.2.5 Elec‘trical Connectors - = === l=1=1=[= |= |x I= 3.2.1.3
Projective Covers or Caps
8 = e o g | = Je fer e X 1= 12,2,1.3
) b = o o == jm = = = X 1= 13,2.1.3

"

 FIGURE 1 - VERIFICATION MATRIX (CCHT'D)
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MCDONNELL DOUGLAS ASTRONAUTICS COMPANY —EAST

MDC EO0553

(cont'a)

VERIFICATICON MATRIX

:

VERIFICATICH METSCD

TEST ASSESSMEKRT
A. DEVELORENT a, SDMILARITY -
B, QUALIFICATION b, AMNALYSIS
C. ACCEPTANCE ¢, JIKSPFECTION
D. PREINSTALLATION d. - DEMCNSTRATION
E. INTECRATED SYSTEMS
F. PRELAUNCE
G. OTER
SECTION 3.0 EMD ITRM VERIFICATICH M=THEOD VERIFICATICH FLAX
(PERFORIANCE/DESIGH REQUIREIENTS) [ZTB]C|D|E|Flc|a|v ] ;
c = fw = e = = = = |~ X = | 3.2.1.3
4 == = = == 1= = |- X [~ [3.2.1.3
e - (= = 4=1= 1= 1= [= [ X _|= [3.2.1.3
f = fe Jmfmfe = e = = X = 13.,2.1.3
3.3,2.6 Materials Detrimental to |= {= |= |= f= |= |= |= X |- |- 13,2.1.,2
: Electricsal Connectors -
2.3.2.7 Electrical end Electronic |= l= |= 1= 1= I= 1= |= X = 1= |3.2.1.2
' Piece Parts = Closure
3,3.2.8 Protection of Exposed o lw do fo fe o 1o |~ |~ o |- | HOT Apnlicable
- Flectricel Circuits ’
3,3,2.9 Protection of Electrical o ol Jo | | = |= 1= {a X 3.2,1,4
and Electronic Devices L
2.3.2.10 Corona Supnression (A11) o o Jo o fo fo e f¥ o = 3,2.1.2
3.3.2.11 Moisture Protection of |- |X 1= |= {= 1= |= |-~ |= |- |- [3.2.2.2
Electrical and Electronic| -
Devices
3.3.2.12 Redundant Electrical = f= = [=]= |= |~ [= |]= |= |= 1 Kot Applicabdle
Circuits
2,3.2.13 Electrical Operating = = | e e o e oo e = -
Requirements
K:) N XAX X fw o Jm fm j= = = |= R,.2.2.1, 3,2.2.2
' ] 3.2.2.3
i b e iX lo 1o Jo f= |o fo Jo j= |- 13,20,

FIGURE 1 - VERIFICATIGH

MATRTX (CONT'D)
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AMICDONNELL DOUGLAS ASTRONAUTICS COMPANY—EAST

MDC E0653

3.3.3.10

"(Cont'd)
| VERIFICATION MATRIX
VERTFICATICHN METZOD
‘A. DEVELOEENT a, SIMILARITY -
‘B. QUALIFICATICHN b, ANALYSIS
C. ACCEPTANCE ¢, INSFECTION
D. IREINSTALLATION d. DEMONSTRATION
E. INT=RATED SYSTEMS
F. IRELAUNLCH '
G. OTHER
SECTICH 3.0 EID ITEM VERIFICATION METHOD VERIFICATICH FLAN
srcr*zcmzc** PJ:’W EI\C“ TEST ASSESSIENT REFERENCE
.3.2.1h Temperature Control = j=f= j= 4= = = = I |~ 1 INot Apvlicable
.3.2,15 Wire Splicing LR LR T R R R C I o L ) G O 3.2.1.3
[ 3.3.2.16 Wire Bundle ond Harness |= |~ |~ (= = |- |= I= |- X |- [3.2.1.3
Protéction
3.2.3 Fluld (Gas and Liduid) - e E = == == -
:3:3,1 Floy Bestriction = = = {e = |= |= ja |J=a |= |= [Not Applicable
Reouifements
3.3.3{2 Plu1d Jine Installation w Jo |= jo Jau j= = |J=o |« = [« [[lot Applicable
3.3.3.3 Service Points (All) = [« Jej=Ja = = = |- X |- 13.2.1.3
3.3.3.4 Protection for Fluid = = Jo |= f= |= = |- j= X |- 13,2,1.3
: Syvetem Tubing, Fittings
and_Components (A11)
3.3,3.5 Joining of Stainless Steeli= |= |= |= |= | J= |= = l= Je [ot Zpplicable
Tubing end Fittings
|
3,3.3.6 Flushing of Fluid Systems |= |= |= = |= |= |= |= |= j=o = &5t Arnlicable
3.3.,3.7 ©Stress Corrosion = = = fem = le o e (Y = - R.2,1.2
3.3.3.8 Use of Titanium, Titenium [= j= |= [= |= [~ |~ |- - = 130305
Alloys and Inconels (A1)
[ 3.3.3.9 Moisture Separation in = = d= 1= J= |= = = = |= l= HNot Applicable !
Zero~G Environment
3.2.3.10 Systen Venting = = = = = = = === = Not Applicable
Hézardous Fluids Systems ]= |= |~ |= f= {= |j= |= |= |= |= Not Applicable i

FIGURE 1 - VERIFICATION MATRIX (CONT'D)
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MCDONNELL DOUGILAS ASTRONAUTICS COMPANY —EAST

(coﬁt'd)

© MDC E0653

VERIFICATIOR MATRIX

-

VERIFICATICY METECD

TEST ASSESSMERT
A. DEVELORENT a. SDMILARITY -
B, QUALIFICATION b. ANALYSIS -
C. ACCEPILICE : c. INSPECTION
D, IREINSTALLATION d. DEMCHSTRATION
E. INT=RATZD SYSTEMS :
F. IRELAUKCH
G. COTHER
SPECIFICATICH PLEI.-:“RENCE EST ASSBSS;"’-.EI‘E REEERERCE
(PERFORIMANCE /DESIGI REQUIREIENTS) 3 FlclalsleTa :
3,3.4 Debris Protection (All) m el =]l ]=1=1X|=1]3.2.1.3
3.5 Cleanliness =~ l= === 1-1-1X |- 3.2.1.3
3.,3.6_ Teat Provisionsg (A1l) “|=of=telej=je|e|=1=1= | Not Applicable A
3.3.7 Single Point Failures m === [=(=-1-IX{={=13.2,1.2
3,2,8 Redundancy === == l={= = === -
- 3.2.8,1 Sepzration of Redundant | ~f=|=|«f=f= =}~ |-}~ |= | Not Avplicable &
Paths )
3,3.8.2 Redundant Pathg - ef=l oo l=fel=}=]- | Not Applicable ¥
2,3,9 SBeiection of Specifications |~ |=~|={~[~[~[~{={=|=|= -
) and Stendards
3.3.9.1 Order of Precedence (A1) f=|-f~f=J=-]-]-]1-1X]-1~13.2.1.2
3.,3.9.2 FElectrical, Electronic andl = |~ {=|=|=|=|=1=~|X|={=- 1] 3,2.1.2
Electromechanical Parts
Specifications (All)
3.3,10 Materials, Parts and | == l=1=1= 1= 1= |=1X|= |{= | 3.2.L.2
. Processes
3.3,10.1 Toxicity of Materials J=j=l=jefj=f== === |- -
a X{t={=l=l=t1=|l=-l=-|-1=4i{-13.2.2.1 A
D - ~={=]=f=l={=1~|={={=1{~= | Not Applicable &
1,2,10.2 Restriction on Use of clemf e~ eI XX =1 3,2,1.3
- Transistors and
Capacitors

FIGURE 1 - VERIFICATION

MATRIX (CONT'D)
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MCDONRELL DOUGLAS ASTRONAUTICS COMPANY-—~EAST

MDC E0653
Lcorxt'd) L
VERIF;CATICH MATRIX
4 VERIFICATI‘C!I VETHOD .
TEST ' ASSESSMENT
A. DEVELORENT a, SIMILARITY -
B, QUALIFICATICN b. ANALYSIS
C. ACCTPIANCE ¢, IKSPECTION
D. IREINSTALLATION d. DEMONSTRATION
E. INT=RAT=D SYSTEMS :
F. FRELAUNCH
G. OTHER
SECTICN 3.0 END ITEM VERIFICATION METECD VERIFICATICN.H.AN.
SPECIFICATICH REFZRENCE TEST ASSESSHERT REFERENCE
(PERFORM¥ANCE /DESIGET REQUIREIENTS) sTelo el Flclalo el
3.3.10.3 Soldering == e = === X |- 3.2.1.3
3.3.10.4 Welding and Brazing e Je [~ == T=1=1=-1X 1= 13.2.1.3
3.3.10.5 Ultrasonic Cleaning ===l {= = l=- = Ixl=- 1 2.2
3.3,10.6 Etching of Wire Insula~ |= |~ |=|={= [~ = |- |- [X [~ [ 3.2.1.3
tion for Potting '
3.3.10.7 Adhesive Bonding S === = = = = X = 1 3.,2.1.3-
' 3.3.10.8 Restriction on Use of = = == fe e e e X j- }= | 3,2,1,2
: Mercury
3,3.10,9 Parts and Materials = e e = e e i |- = 13,212
-_Sealection ‘
3.3.10.9.). Controlled Electrical, [« = [« [~ o e (= Jao IX |« |- {73,2,1,0
: Flectronic and Rlecta=
Mechanical Parts (A11)
3:,3:10.9,2 Nonmetallic Parts o lm g = = Je= = = == 123,212
3,3.11 Standard Parts “d= 1= 1= {= {= |- |- s b 3.2.,1.2
2,3:.12 Tungus Resgistance = = == = = f= = X |- (= 3.2.1.2
3.3.13 Corrosion Prevention = X je === = 4= |= |- |= | 3.,2.2,2
| 3.3.14  Interchengeability and = == d= = f= 4= 1= 1= X |- 13.2.1.3
Reolaceability
3,2,15 Workmanship = e (X f= = |= = = |= [~ |- 3.2.2.3 _
3.3.16_ Flectromagnetic Inter- = X f=f= fe = = = g~ )= = ]3.2.2,2
. . ference (EMT) (A11)
~ FIGURE 1 - VERIFICATICHN MATRIX (CONT'D)
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AMCDONNELL DOUGLAS ASTRONAUT]CS COMPANY——EAST

(cont'

d)

¥DC E0653

VERIFICATION MATRIX

VERIFICATICN METHOD

A.' DEVELORENT
. B. QUALIFICATION
C. ACCEPTANCE
D. FREINSTAILLATION
E. INTERATED SYSTEMS
F. TIRELAUNCH
G. OTHER

a. SIMILARITY -
b. ANALYSIS

¢. INSPECTION
d. DEMONSTRATION

SECTION 3.0 EXD ITEM

VERIFICATION METHCD

D VERIFICATICN PLAN
SPECIFICATICH REFERENCE TEST ASSESSMERT ~ REFERENCE.

(PERFORMARCE/DESIGN REQUIREMENTS) [ATmlclDlEl Flc|lalolela
~,2,17 Identification and Marking |= |= [= |= = |= = |j= |= X |=-13.2.1.3

(A11) » -
2,3,18 Storage - 1= [= |- |- - fm = = - -
“.3.18,1 Centrifuge S S N S O O O B = [3.2.1.2
1.3,18.2 ASP - = == {= = |- i X - 13.2.1.2
223,19 Pyro!: . chnic Devices . = = J= = 4= |~ |= |- |- - Kot Anpliéablg

_ PIGURE 1 - VERIFICATION MATRIX (CCNT'D)
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MCDONNELL DOUGLAS ASTRONAUTICS COMPANY —CAST S MDC L0653

~ ENVIRONMENTAL TEST SUMMARY

VERIFICATICN METHOD

- TEST ) s ' ASSESSMENT
A. DEVELORENT S L &, SIMILARITY
'B. QUALIFICATION o b. ANALYSIS
C. ACCEPITANCE ) . €« INSFECTION
D, IREINSTALLATION . d. DEMONSTRATION
E. INTEGRATED SYSTEMS : '
F. IRELAUN ‘
G. OTHER - |
SECTION 6.0 END ITEM VERIFICATION METHOD VERIFICATION PLAN
SPECIFICATICN REFERENCE TEST ASSESSMENT REFERENCE
(FIVIRONVENTAL REQUIREMENTS) AlBlcIDlElFlclalblela _
6.3.2,1.,2,1 Hunidity , X |~ |- - - 3.2.2.2
6.3.2.1.2.3 High Temperature X {= 1= - - 3.2.2.,2
6.3.2.1L.2.4 Tow Temperature X |- |- - | = [~ | [3.0.2.2
6.3.2.1.2.5  Shock X |- {- - e 3.2.2.2
6.3.2.1.2.6 Fungug - MR E X 2,2.1.2
6.3.2.1.2.7 Pressure ) X |= |- - - 3.2,2.2
6.3,2,1.2.8 Acceleration X == . - 13222
6.3.2.1.2.9 Vibration X |= = = ol 3.2.2.2
0.3.2.2.2.1) Altitude o X [= {= A= = 3.2.2.2
.3.2.1.2.13 Atmosphere X |- |- - - 3.2.2.2
Compatibility
6,3.2.1.2.14 Other Test Environ- X |- i- - - 3.2.2.2
ments and Metheds -
EMT
6.2.3 Vibration Accepbance Test - X |- - - 3.2.2.3
:6.3.3 Tenmperature Acce’btance Test =X =1 1= - ' 3.2.2.3
6.3.4 1life Cycle Testing X R ‘4 ) 3,2,2.2

S

-

S

-

C

FIGURE 2 - ENVIRONMENTAL TEST SUMMARY
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P,

SE e e AN Lat bt 1

e
0
Q
0
2
b4
m
F
. 1BCS .
°]
W AGP's, BETA J - ‘BSV'a, ASPER 8
CENTRIFUGE .
- WITH ASPER BAG, SYAIIGES TOURIICUETS ’:.}
QUALIFICATION FLIGHD QUALIFICATION [ FLIGHT QUALIFICATIOR FLIGHT QUALIF [CATTOR ] FLIGHT )
} HARDWARE HARDWARE HARDVARE HARIWARE HARDWARE HARDWARE HARIMARE [~ RARDMARE M)
P Py . Y L >
ACC. TEST ACC. TEST ACC, TEST ACC, TEST w
. GENERAL GENERAL GENERAL GENEPAL o
T — _ r 3
|nmc. mel ! m«c._TmT] FUNC. TEST l Func. TFST] 2
ACC. TEST QUAL, TEST QUAL. TEST QUAL, TEST g
VIBRATION VIBRATIGN VIBRATION VIEPATION . 3
1 3 -
FUNC. TEST FUNC, TFST QUAL. TEST | FUNC, TEST g
ACCELERATION — A
ACC. TEST QUAL. TEST 1 QUAL, TEST 0.
ACCRIEPATION LO4 TRMP,
THERMAL R QUAT,, TEST 9
PRESSURE I PN -
FUNC. TEST . FUNi. TEST | T FUNC. TEST g
UAL, TEST -
QUAL. TEST Wter =T - o0 e, QUAL. TEST s
.. ™I e HIGH TEMP,
S mrx:_;i& I T |
L — . 3
‘—J:] e QUAL. TEST T wre m
) O : Im«c. TEST ! FUNC. TEST LT FTUDE [ wrc.ﬁ._ﬂ Y
. QUAL. TEST QUAL. TEST' A QUAL. TEST 2
r COMPATABILITY FREGSURE QUAL. TEST HUMIDITY .
/ HIGH TEMP, e —
P [ rowe. 1781 [rowc. TesT] i [Fwc. tmst]
' — T uaL. RS { 1 |
} QUAL, TIST QUAL, TEST HUMIDITY QUAT. TEST
EUMIDITY. LW TRMP, I COMIAT IRILITY
’ (/)
QUAL. TEST S
’ FUNG, TEST [ rurc. 1est] SHOCK [Fure. T ]
3 . Aoy
: QUAL, TBST QUAL. TEST FUNC. TEST ' QUAL. TEST . ‘
ALTITUDS ALTITUDS ALTITUDE R
¥ 1 -
FURC. Ttm‘] I FUNC. Tm'rl ’ l TURC, TPR l ' 5
. . _'1 : ' LY
' b =TT )
QUAL, 115! QUAL, TEST. . T QUAL. TEST
PRETSURE HIG! TR, g CYCLE 3
— 1
o2 [Fuic. rist] [Fmc. TesT] [Fove: Test ) ) D
. : QUAL. TEST | QUAL, TEST | ' . QUAL, TEST
] :'f_"}':f_mi‘:' R e o —_— e N =i | vAcuUM _ I
----- 1 . I ) -
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