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SECTION 1.0 - INTRODUCTION.

PURPOSE

This document describes the Bethpage factory test progrem for the M-8
vehicle from manufacturing buildup to preparation- for shipment. It de-
fines in outlingé form the detailed tests, identified as Operaticnal Check-
out Procedures, to be performed to verify that the vehicle satisfies the
test requirements and is in condition for acceptance by NASA. Standard
Manufacturing Procedure outlines-are included to identify their scope withe
in the test program. A mabtrix which confirms that vehicle tests are in
agreement with ‘the governing performance 'specification is provided, in
addition to tabulations of ground support equipment;, crew participation,
and hazardous operaticns.,

PRECEDENCE

This PFactory Test & Chgckéut Plan shall satisfy the test requirements of
specification 18P 470~-2 (Master End Item Detail Specification) and shall
heve precedence over any other test plan pertaining to IM-8.

AMENDMENTS

Al muendments to this document shall be issued by S/CAT Test Engineering.
APPLICABLE DOCUMENTS

This Factory Test & Checkout Plan hag been prepared in compliance with

Contract NAS 9-1100, Exhibit E (Type II Documentation).: Reference docu-
ments which are applicable are ligsted below. :

1SPL70~1 Contract Technical Specification for Lunar Module System

LSPYT0-2 IM-b and Subsequent Master End Item Detail Specification,
Product Configurstion and Acceptance Test Requirements,
Part IT.

LED360~T IM-4 and Subsequent Measurement List

LPL561-8 IM-8 BPA Test and Checkout Requirements Document.

LISTING OF OCP/SMP TITLES AND NUMBERS (SECTION 2.0)

This section lists the numbers and titles of the Bethpage OCP's and SMP's
and outline page numbers.

TEST PROGRAM (SECTION 3.0)

This section describes the test program and contains a vehicle test constraint

logic chart, listings of prerequisites and limitetions to the test program
and test data handling and recording requirements.

VEHICLE CONFIGURATION (SECTION k.0)

This section defines the overall vehicle configuration by test phase and
contains a listing of applicable level III drawings.



1.8

1.9

1.10

1.11

1.13

TEST REQUIREMENTS MATRTX (SECTION 5.0)

The cross reference index supplies a paragraph correlation between the
Quality Assurence Provisions (Section #U) of L8P-h70-2, Part II, Test and
Checkout Requirement Document (TCRD) LPL561-8, and vehicle OCP test

sequences where required, The function of this matrix is to confirm that
vehicle tests are in agreement with the governing performance specification.

OCP AND SMP OUTLINES (SECTION 6.0)
In this section arranged in numerical order is.an outline of each
Operational Checkout Procedure (OCP) and Standard Manufacturing Procedure

(SMP) o be performed on the IM-8 vehicle at GAEC, Bethpage. Paragraphs
referenced in the outlines refer to LSPLT70-2, Part II.

GSE USAGE MATRIX (SECTION 7.0)

This matrix provides a cross reference between GSE end items and applicable
OCP's and SMP's. )

CREW PARTICTPATION REQUIREMENTS (SECTION 8.0)
This section lists the OCPYs in which crew participation 1s required.
HAZARD VS. OCP/SMP MATRIX (SECTION 9.0)

This section lists the OGP?S and SMP's associated with (a particular)
hazardous test.

LIST OF ABBREVIATIONS (SECTION 10.0)

This secction contains gbbreviations used in this document.
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3215
3250
3309
3310
3311
331k

332L
3326
3355

3356
3357
3358

3363
3367
3368
3806

3827

3850
3851

3852

3913
3914
3950
6150

6151

26007
26008
26019
26022
26040
26041

26043
27005
27006
27012
27015
27020
27028
27030

31031
31032

SECTION 2.0 - LISTING OF OCP/SMP TITLES AND NUMBERS

Inert Explosive Devices Clearance and Fit Check.
Explosive Devices Subsystem Measurement Test .
Flush, Purge, Evacuation, Drain of Primary HTSH, A/S
Flush, Purge, Evacuation, Drain of HTS, Prlmary D/S
FlushJ Purge, Evacuation, Drain of HTS, Secondary.
Proof Pressure and Interface Leak Check of Suit
Circuit Assembly and Oxygen Control Module .

Cabin Legk Test and Cabin Safe Pressure Test

Cabin Leak Test.

Flush, Purgs, Evacuatlon, Flll and Gas Entrapment Test

of HTS Primery D/S Alternate - Service Adapter
Flush, Purge, Fill and Gas Entrapment Test of Heat
Transport Section, Primary Ascent Stage. .
Flush, Purge, Evacuation, Fill and Gas Entrapment Test
of Heat Transport Section, Primary Descent Stage .
Flush, Purge, Evacuation, Fill and Gas Entrapment
Test of Heat Transport Sectlon, Secondary
D/S HTS Leak Check -« . .
A/S Primary HTS Leak Check .
A/S ETS Secondary Pressure Decay and Leak Check
Operational VHF Section Insertion lLoss and Voltage
Standing Wave Ratio Test. .
S-Band Section Insertion Loss and Voltage Standlng
Wave Ratio Test. .
Audio Insertion L.oss. .
In-flight Antenna and Coupler Insertlon Loss
Verification . .
Commmications Contlnulty and Voltage Checks w1th

Agsociated Anode Stimulus Checks and DUA Verificgtions .

Agcent Stage Power Verification . . . . . . . . . . .
Descent EPS Power Checkout. . .

EPS Lines Installation Registance Check .

Bi-Monthly Pad Pressure Check for A/S Propu181on

RCS and D/S Propulsion. . . . . .
Agcent and Descent Propellant Tank Drynees Verlflcatlon
D/S Substitute Propellant Cold Flow Test.

D/S Propellant Feed Section - Dry & Sample. .
Low Pressure Descent Engine Interface Leskage Check .
D/S Internal Component Leak Checks. . . . . .

D/S Propulsion Subsystem Verification .

D/S Propulsion Subsystem Proof Pregsure, ngh
Pressure Helium Leak Check SHe Tank Heat Legk Test

and Mission Simulation Run. . . . e e e .
D/S Propulsion Electrical and Fluld Check e e e e e
A/S Substitute Propellant Cold Flow Test.

A/S Propellant Feed Section - Dry & Sample.

Low Pregsupe Ascent Engine Interface Leakage Check.
A/S Propulsion Internal Component Lezk Checks .
Ascent Engine Functional & Gaseous Blowdown Check .
A/8 Propulsion System Verification. . . . . .
A/S Pressurization and Propelilant Feed Sectlons -
Dry Leak Check and Functional .. . . . . ..

RCS Verification . . .

RCS Agcent Intercornsct Valve.Assembly - quuld
Flush and leak Check . . . . . . - e . e e .

a2~1

Page
6-1

6-3

6-4
6-5
6-6

6-7
6-9
6-10

H-11
6-12
6-1h

6-16
6-18
6-19
6-20

=21

G20
623

6-21

6-25
6-26
6-27
6-28

6-29
6=-30
6-31
6-35
6-38
6-Lo
63

6-h5
6-48
6-56
6-63
6-65
6-66
6-67
6-73

6-T6
5-79

6-82



31033
31034
31035

31036

31038
310k0

32001
32003
32012
3201k
32016

32017

32020
32021
32022
33001
33013
33020
33022
33024

33030
33066
33067
33068
33070

33071
34000
36015
.36527
62000=CON
62000-ECS

62000-INSTR LM Combined Subsystem Pre-FEAT Test = INSTR . + + o

62000~EPS
62000~EDS
62000~G8N
62000~PRCP
62000-C MM
62000~RAD
62000-RCS
62000-FCS
62000~IPC

62500~C (N
62500-SIG
62500-PCL

. Data Channel. Verificatioh . ... . « 8 8 3 % e 2 s 4
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RCS Propellant Feed Section Lesk-and Functiongl Test. . “ .
RCS FunC‘tiOIlal [ [ ] ] - o L] L] - . . [ ] . - * L] * » ] [ L] . *

" RCS Helium Pressure Module - Proof, Leakage and
-FunctlonalTestS........'.m.........--..

RCS Helium Propellant Tank Proof, Leakage and
FunctlonalTest..--.....-......*--.'.'..

RCS Englne Functional and Lea.kage Teshs o o o-2 s o s 0 20

RCS Manifold Flush, Dy, Latch Forece Test, Solenoid Leak
Check, Proof Pressure Check Transducer Accuracy and
EXternalLeakCheCk. t 5 & &8 8 & 878 wca ‘e s se-e 8 % o 'a
A/S Weight & Center of Gravity"Test-. “ e e he o
Landing Gear Punctional Teste « « o o o o o o % o s o o
D/S Weight & Center of Gravity Test + o o o o ¢ ¢ & & s
Crew Compartment- Fit & Functional Teste « o ¢« ¢ ¢« o ¢ &
Crev Suiting, Vehicle Ingress/Egress and Sult

Vehicle CheckoUhi, o o« o 's o o 5 o o o ¢ ¢ o s o o o 8 s ¢
Crew Comparment Stowable Equipment Installation and ’
Remov&l......-.....---..-...‘..'.
Electrical Circuit Interrupter Operational Test . ... .
Descent Stage, Crew Compertmeit Fit-and Functional Test
Crewsuitin'g."...*...*.’.-..-‘...".-..-...
A/S ECS Proof Pressure & Leakage Checks o -u-v o o o & o &
ECS Interstage Disconnects Proof Pressure and Leakage Test,

L L] L] L]
- L] L] [ ]

A/8 OCPS Proof Pressure External Leak & Flow Checks , . ..~
Water Management Section Leak and Functional Test , . . .o o

Cabin Proof Pressure.Test, Cabin Leak Test, and .
Cebin Dump/Relief Valve Functional Test . o o o o o o « 4
D/S (OCPS Proof Pressure, External leakage & Flow Check. . .
D/S Water Management Section Proof & Leak Check . . . . . .
A/S Water Management Section Proof & Leek Check . . . . . .
D/S HTS Proof & Teak Check. o + « « « o o o o ¢ » o'o o s o
Installation of Water Boilers-and: Verification :

Test of Water Glycol Fill.. & o o « o o « o o o = o s o 2
ga'bin].-!ea-k TeS't.......-.-.-...... " 8 e ® - 8 e & 3 @
Haste Management Section External Leakage Test, . . .
PCMTEA Turn=-on and Verification e = = s & = v o w s e e

. * »

* 8 &

IM Conbined Subsystem Pre-FEAT ’.I.’es:t ~ Control . . .
IM Combined Subsystem Pre~-FEAT Test =+ Env:l.romnental Con"brol
IM Combined Subsystem Pre~FBAT ‘Test ~-EPS, . . . .-
IM Combined Subsystem Pre-FEAT Test - EDS , , .-.
IM Combined Subsystem Pre~FEAT Test - G&N & » « o &
IM Combined Subsystem Pre-FBAT Test -~ Propulsion. .
IM Combined Subsystem Pre~FEAT Test -~ COMM, . . .
IM Combined Subsystem Pre~FEAT Test -~ Radar . « o « « o &
IM Combined Subsystem Pre-FEAT Test - Reaction Control, .
IM COIIfbined. SubSyS‘tem PI'E'FEAT ,Tegt FCS e ® & & » s = @
IM Conbined Subsystem Pre-FEAT Test - - S
Initialivation and Pre-Checkoub. o « o o 5 ¢ o o .
IM Combined FEAT Test «-Control. o o o« ¢ o o o ¢ o -9

L d
-
» . =
.
-
L

*« 8 5 & = @
.
- »
L] L 3 - -

IM Combined FEAT. Test -~ RCS Valve Signsture, .
IM Combined FEAT Test. - Extended Polarity Tests

-
L]

. & & 9
-

. & 8 & & ®« = @®

*« & & & & & & 2 s B *

Page
. 684
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. 6-91

6-92
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62500-PLG IM Conbined FEAT Test - Systems Verification P
-231
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3.3

SECTION 3.0 -~ TEST PROGRAM

DESCRIPTIO

The IM ascent stage and descent stage flight structures individually go
through a manufacturing bulldup phase in Plant 2 in which secondary
structure and bracketry, ccmplete fluid systems (except for engines )
and electrical harnesses are installed. The ascent and descent stages
are roteted and cleaned and then transferred to the Cold Flow Facility
for high pressure fluid systems testing and orifice sizing,

Upon completion of Cold Flow I testing, both stages are transferred
to Plant 5 Finsl Assembly Ares and the engines are installed., The
stages are mated and the IM Conbined Subsystem Pre~FEAT (62000) tests
are performed.

The stages are transferred to the Cold Flow Facility for a series of
fluid systems confidence tests (Cold Flow II). They are then returned
to the Final Assembly Area, rotated and cleaned, and installation and
checkout of the landing gear is performed., The stages are mated in
preparation for FEAT (Formal Engineering Acceptance Tests).

Upon completion of FEAT, an ascent stage weight and center of gravity
check is performed, and the stage is rotated and clesned and prepared
for shipment. A descent stage weight and center of grayvity check is
performed and the stage is prepared for shipment.

IM TEST CONSTRATNT TLOGIC CHART
(See figure 1.)
T

PREREQUISITES
The following items are prerequisites on the IM-8 test programs

a. Availability of the factory facilities

b.  Availability of.the vehicle hardware (structure, electrical and
fluids lines, functionally verified subsystem assemblies).

c. Aveilability of GSE, ACE-S/C complex, and manufacturing hardware.

d. Availability of all required software (CCP's, SMP's, ACE-S/C
programs, manufacturing procedures).

e. Availability of data acquisition processing and reduction
hardware and software.



3-1‘1'

TIMITATIONS
The following limitations are impoged on the IM=-8 test programs

g, A1l ;operat*ions must be capable‘ of being performed under factory
embient conditions of temperabure; humidity,; pressuxe and oleantiness
{no environmental testing . :

D }?yrotechﬁic operations are 1dmited to the use of initiator
aimiiators oniy.

c. Live propellants are not used in any vhase of the pProgram.



3.5

TEST DATA HANDLING AND RECORDING

During the rumming of an OCP or SMP, data will be recorded by AGE-S/C

analogue recording egquipment, auxiliary recorders located on the mezzanine

or factory floor, and Cold Flow checkout equipment., The recording and
display equipment provides for receiving .and displeying the spacecrafi
performance parameters and other data necessary for complete checkout
of the IM spacecraft.

Data acquired from the ACE-S/C station and the Cold Flow Facility,
recorded on both strip=-charts and magnetic tapes, yields only the
regpounse of the IM spacecraft to commands or shimuli sent to it. The
QC annotated OCP/SMP is the only sequentially established record of
the test progress, deviation, changes, etc, to the published 0CP/SMP
document, and constitutes the official test record which must support
or refute the recorded data,

When required for the Combined Subsystem Pre~FEAT and FEAT (CP's,

a Time annotated OCP and the QC annotated OCP must be made avallsble
coineident in time with both strip charts and computer reduced data
to permit Quasi-Real Time Data Analysis.,

Recorded data (magnetic tape, strip charts, QC annctated OCP/SMP'S
time annotated OCP when required for the Pre~FEAT and FEAT OCP's
and the IM Data Reduction Section (IDRS) computer printouts serve
as reference material to aid in the trouble shooting of failures
during testing, and provide a basis for post~test analysis, AlL
acquired data must be stored for future reference,

Following test completion, a Test Project EBngineering Report
(TPER) is generated summarizing the test history, test resulis,
conclusion, anomalies, and major hardware changes,

3=3/1
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SECTION 4.0 - VEHICLE CONFIGURATION

L.l . VEHICLE CONFIGURATION BY TEST PHASE

The vehlele configuration during various phases of fabrication and
test 1s defined as follows:

A,

H.

Mamufacturing

Structural build~-up of vehicle to include fluid subsystems and most,
if not 2ll ERA's and wiring. Vehicle minus .rendezvous snd landing
raders, thermel shielding, penels, A/S-and D/S propulsion engines,
D/8 PGES, S/band omni end VEF antennas, -and:batteries. :

Cold Flow I

A/S and D/S minus equipment Listed- in paragraph. (A).

Bquipment and Panel Ingtallation & Elechricel Tests.

Ingtallation of a1l panels and ERA's and wiring uot installed during
the menufacturing phase, landing radar antemna, S-band omni and VAF
antennas, A/S and D/S propulsion engines, thermal shielding (partial),
Vehicle minus landing gear, batteries and thermal shielding (partiall).

62000 Preparation and Testing

Vehicle complete except for thermal shielding (parbtial), landing
gear, and batleries.

Cold Flow IT

Complete stages minus themmal shielding (partiall, laméing gear, and
batteries.

cep2,

Landing gear installed, tested, and rémoved. Stow cabin with eabin
equipment and GFE. D/S ALSEP and ME:S% Exercisefi. Remove equipment
installed on a temporary basis for C°F°. Vehicle minus landing gear,
thermal shielding (pertial}, snd betteries. -

FRAT

Complete vehicle, Balteries installed, tested snd then removed.
Vehicle minus thermal shielding ( partial), and landing gear.

" Weight & CG and Shipment

Remaining thermal shielding instslled. Weight and center of gravity
check of A/S and D/S without landing gesr installed. Rendezvous radar
antenna removed prior to shipment,

bmy
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IEVEL III DRAWINGS

TITLE

Propulsion Subsystem

Abort Guidance Section

Contrel Electronics System

Reaction Control Sybsystem

Mechanical Design Subsystem

Envirommental Control Subsystem

Crew Provisions Subsystem

Displays and Coubtrols Subsystem

Operational Instrumentation Power and
Control

Radar Section of Guidance, Navigation and
Control Subsystem

Primary Guidance, Navigation and Control
Subsystem

Communicebions Subsystem

Electrical Power Subsystem
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OCP SEQUENCES
% 48]
LSP 470-2 PART II TCRD ” & =
> ~ o o o o
=] o o — S S
o Q o o (@]
QJ QJ L8N QA QJ
) ) (48] O O
b.2.2,1 X
STRUCTURAL SUBSYSTEM TESTS 2.1
A/S Weight and C.G. Tests 2.1.2
h.p,2.1.1 (a) 2.1.2 (a) o
(b) 2.1.2 (b) ho
(¢) X
D/S Weight and C.G. Tests 2.1.3
4.2.2.1.2 (a) 2.1.3 (a) 02
(v) 2.1.3 (b) . 02
{c) 2,1.h (a) X
Ianding Gear Tests 2.1.1
h.2.2.1.3 (a) (1) 2.1.1 (a) 18
(2) 2.1.1 (a) .- 103-06 14
(b) (1) a. Jo.1.1 (b) 03-06 ] R
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OCP SEQUENTT .

LSP 470~2 PART I TCRD “
81 8l 8
b.2.2.1.3 (b)) (1) w®. 2.1.1 (g) 03-06
c. 2.1.1 (g) 03-06
(2) a. 2.1.1 (c) 03-06
b, 2.1.1 (4) 03-06
c. 2.1.1 (e) 03~06 18
(3) a. 2.1.1 (f) 02
(4) 2.1.1 (a,b,c,d,e, 03-06
f,g)
| Therma] Fmigsivity and Solar Abgorptance
Req. Verification .
h.2,2.1.4 2.1.7 (a,b)} X

A/S Proof Pressure Test

h.2.2.1.5 (a) 2.3.6.1 (a) 02
(b) 2.3.6.1 (a) 02
{c) 2,3.6.1 (a) 02




LSP 470~2 PART I

OCP SEQUENCES

TCRD
N
= B
Q
(48]
oy
A/8 Hatch Functional
h,2,2.1.6 2.3.6.5 (a,b) o2
Droxgue Support Fittings, Functional
h,0.2,1.7 2.3.6.1 (b) o, 05
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[ emryeeevy T —

OCP SEQUENCES

LSP 470-2 PART II TCRD )
" N g &
<l o Sl ™ @ a
R R
21 218 &) g
h,o.2.2 ‘2.2 X
ELECTRICAL POWER SUBSYSTEM (EPS) TESTS
Tegt Equipment Required
h,2.2.2.1 X
Power Distribution Test v
b.2.2.2.2 (a) 02
“ 09,4 [08, 09
(1) 2.2.3 (a,b) 02 33-3715% 21l-25
28-30
33-37|20 08,09 |49, 54
(2) 2.2.3 (a,b,k) 39, b1 21-25
28-30
33,36[09,44 |26-30
(b) 2.2.3 (b) 51
(c) (1) 2.2.3 (a) 02
{2) 2.2.3 (a) 02, 41 |02
(3) 2.2.3 (a) 02
(a) 2.2.7 (a) 03 06, 07 35




§-5%

OCP SEQUENCES

LSP 470-2 PART I TCRD " "
< 21 B H
~ N
bz g o} =
o] o
& 2] &
n O \O
h.o.2.2.2 (e) 2.2.6 (c) o)1} 3k
(£) (1) 2.2.3 (F)
(2) 2.2.3 (3) 31
(3) 2.2.3 (h) 39
() (1) 2.2.3 (a,b,1) 31
(2) 2.2.3 (a,b,1) 31
(3) 2.2.3 (a,b,1) 17
(4) 2.2.3 (8,b,1) 1T
(h) 2.2.1 (i) oh
(i) 2.2.3 (&) 36,37
ECA Malfunctioning Togic Test
h.2.2.2.3 (a) _ X
h.2.2.2.3 (b) 2.2.3 (4,e,1) 1-18
ECA #1 and FECA #2
' Lim
h.2.2.2.3.1(a) 2.2.3 (9,b,L) 55‘,_%,*@




OCP SEQUENCES

LSP 470-2 PART It TCRD = @
< @ i
o o
P 21 8
NS NS
4,2,2.2.3.1(b) 2.2.3 (e) 41-h48
{c) 2.2.3 (e) h1-h8
(a) 2.2.3 (a,b) 41-48
(e) 2.2.3 (i) 41-48
(£) 2.2.3 (a,b) h1-48
(g) 2.2.3 (a) 55-58
(h) 2.2.3 (d) 55-58
(i) 2.2.3 (b) 55-58
(3) 2.2.3 (d) 55-58
(k) 2.2.3 (d) 55-58
(1) 2.2.3 (b) 55-58
L1-48
(m) (1) 2.2.3 (a,b,d,e, 55-58
k,i) |
| Ti-58
(2) 2.2.3 (a,D,d,e, 55-58
Kk,1) ]
h1-48
(3) 2.2.3 (a,b,d,e, 55-58
k, i)




LT3

OCP SEQUENCES

LSP 470-2 PART II TCRD "
& g | &
ﬂ (a9 wm jea|
zl 8 a 8
L L™ )]
QJ [aN] o
O O O
ECA #3 and ECA #4 .
- 01|18
¥.2.2.2.3.2(a) 2.2.3 (a,b) 337331 s
41,42
(b) 2.2.3 (a,b,e) 21
(1) 2.2.3 {(a,b,e) 21 10-15
(2) 2.2.3 (a,b,e) 21 10-15
(3) 2.2.3 (a,b,e) o1 }10-15
(c) 2.2.3 (a,b,i) 21 10-15
(1) 2.2.3 (a,b) 21
(2) 2.2.3 (=a,b) 21
(3) 2.2.3 (a,b) 21
(a) 2.2.3 (a,b) 21
(e) 2.2.3 (b,d) 21 10-15
(1) 2.2.3 (b,d) 21
(£) 2.2.3 (b) 21 |10-15
n
(e) 2.2.3 (v,4) 13 e
{(h) 2.2.3 (a,b) 21




OCP SEQUENCES

LSP 470~2 PART I TCRD
< 58| 8
~
21 8181 8
S| &1 8
\cg O O
h.o.2.2.3.2(i) 2.2.3 (b,d) 21
(3) 2.2.3 (b,d) 34,3721,51 ,
. h-35| 21,4 1015
(x) 2.2.3 (a,b,d,¢e,1) 2733 i
hi,ho
Inverter Functional Test
33, 34| 10,21
h.2.o.2.h (a) 2.2.3 (b,c) 35, 39| 4k, 57
nl,h2
(1) 2.2.3 (b) 05,06
. 3
(2) 2,2.3 (c) EE’ Y 05,06
(b) 2.2.3 (b,c) 33,39}10,51}05,06
’ L 21,51] 05,06
(c) 2.2.3 (byc) b ad s s
Inverter Characteristics
4.2.2.2.4.1 X




6-6

OCP SEQUENCES

LSP 470-2 PART I TCRD’ -
S A | &
[4F] [¢2] =
ﬁ - O [ j@]
= R ] R |8
8] J QJ
D WO O
Iighting Tests ‘
, 10 08, 10]33
h.2.2.2.5 (a) p.2.4 (c,d,8) 33237 11:39 '60-Th
39, h1tk3
42
(b) (1) 2.2.4 (a,b,g) 10-k211 60-Th
10-h1
(2) 2.2.4 (a,b,h) bo 110,11]60-7h
(3) 2.2.4 (a,b,g) 10,4211 60-Th




0T-&

OCP SEQUENCES

LSP 470-2 PART I TCRD @ o =
< 8 Py m .
S~ @] O Q O
af o o o e}
, [} (@] FnY L
' o QJ Q) QJ
™M O \O O
4,2.2.3 2.3 X
ENVIRONMENTAL CONTROL SUBSYSTEM (ECS)
TESTS
Test Eguipment Required
h.2.2.3.1 X
Carbon Dioxide (COp) Partial Pressure
Sensor
b,2.2.3.2 £.3.4.3 (4) Olt 1Y 15
'Sui‘t Circuit Assembly
4.,2,2.3.3 2.3.h Ol 1h 1h
(a)- 2,3.4.3 (a) ob i hi
{(b) 2.3.4.3 (¢,1i,m) 06 1k 1h
(c) 2.3.4.1 (a) 06, 08

2.3.4.2 (&)




LL=Y

OCP SEQUENCES

LSP 470-2 PART 1 TCRD
I = =
« = [ 4]
S o o o) o) O
= Q IR o os O
=) e} e R N
Nl 8l 8 |18 1S
4.2.2.3.3 (d4) 2.3.4.3 (t) 03 14,15{15
Cabin Recirculation Asgembly
b2,2,3,h 2.3:4.3 (£3(k) o
’Oxygen Supply and Cazbin Pressure Control
Section (OCP's) Tests
h.2.2.3.5 2.3.3 X
Proof Pregsgure and Leakage Test 2.3.3.1
h.2.2.3.5.1(a) 2.3.3.1 (b) 05 |02
(b) 2,3.3.1 (a) 03 |16
Ieskage Test
4.2.2.3.5.1.1(a) 2.3.3.2 (a) 05,12
(1) 2.3.3.2 (a) 05,12
(2) 2.3.3.2 (a) 105,12




2T-4

OCP SEQUENCES

LSP 470-2 PART I TCRD :
| i 2| g &
& = R 0
gl o o o o) ) o
12 |8 & s 1T K
: 18] (18] o Q) Qd QJ
M A 48] o D O \O
4.2.2.3.5.1.1(a)(3). 2.3.3.2 (a) | 105,12
) 5. J2.3.3.2 (a) 05, 12
b. " 2.3.3.2 (a) 05,12
._(v) 2.3.3.2 (b) f 82 N
(1) 42.3.3.2 (b) 106
(2) | 2:3.3.2 (b) 06
(3) 2.3.3.2 (b) 06
a. 2.3.3.2 (b) 06
b. 2.3.3.2 (b) [ 06
(e) 2.3.3.1 (e} 1 03
(1) 2.3.3.2 (c) 103
(2) 2.3.3.2 (c) 03
Cxygen Control Module Test
4.2.2.3.5.2 (a) 2.3.3.7 (b) () 08-1303  fi4, 15|12, 15
(b) 2.3.3.7 (i) 15 08-13|03




£1-6

OCP SEQUENCES

LSP 470~2 PART O TCRD 0 < =
< = [aK 4]
=] 8 o 2 3 2 3
clalalgl8l8
o o oy \O O O
ol, 10 ‘
b.2.2.3.5.2(c) 2.3.3.7 {a) 11’ 08-13
Cabin Pressure Reliéf and Dump Valve )
4,2.2.3.5.3 2.3.5.3 (a) 03,05
Cabin Pressure Switch
h,2.2.3.5.4(a) 2.3.3.7 (b,c) 103 14, 15| 1k,15
2.3.6.3 (b)
High Pressure Oxygen Control Assembly
' 2.4.3 (a) (b) 02,09
4.,2.2.3.5.5(a) 2.3.3.7 ej) 11113-
0
(1) 2.3.3.7 (J) 12,15
- 02,03 =
(¢) 2.3.3.7_ (i) ol
| ox Manks
4.,2.2.3.5.6 2.3.3.7 (8,e) 07,16|03 | |18,19]15
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OCP SEQUENCES

LSP 470-2 PART I TCRD. 0 ol 5
40 | 8| 8|
BRI PP 4 A AR e 3 3
Cabin Leaicagg and Cabin Pressure Relief
and Dump Valve Tests
4,2.2.3.5.7(a) 2.3.5.1 (a) oh 02
(b) 2.3.5.2 (a) ob 02
('ic:‘) 2.3.5.3 {a} 02
(a) 2,3.5.5 (b) 03
(e) 2.3.5.5 (b) 03
(£) 2.3.5.5 (a) 05
' 2.3.5.3 (a)
Heat Transport Section‘(HTS) Tests
b.2,2.3.6 2.3.1.1 (a,b) 02,07] 02 02,03,
12.3.1.2 (a,by0,)
Coolant Recirculation Assenbly )
4,2.2.3.6.1 ‘2.3.1.5 {b,c,d, e, 05,06 {13 |12
g,h)




qi=Y9

OCP SEQUENCES

LSP 470-2 PART T TCRD 0 -
0 b— 0 o) = E
< T3 L L~ [24] [a%) 78]
~3 o) W) )
2 A I CR - - N -
SO =T T = Q| L1 & &
o0 n 0 QO O O ™
Coolant Accumulator
h.2.2.3.6.2 2.3.1.5 (f,g) 05 I 13
Cabin Temperature Control Valve
4,2.2,3.6.3(a) 2.3.1.5 (1) o7
(b) 2.3.1.5 (i) ot
(e) 2.3.1.5 (i) o7
Suit Temperature Control Valve
h.2.2.3.6.4 2.3.4.3 (1) 08
W/G Fill Verification 7 '
k.2.2.3.6.5(a) . 02-07| 02-05 08
(b) (1) 2.3.1.4 (a,b,c,d, 02-0T o6
(2) e) 02-0T 06




9T-6

LSP 470-2 PART I

OCP SEQUENCES

98]
TCRD - 3 é E
~t 0 b= o) o o
= Ql o] \O o O O
Q O Q o ol [Tl
o o oy QJ Ql 81
o o oy O pe] O
Water Management Section (WMS) Tests
06
h.2-2-3o7 2.3.2.1 (&,b) 02, 03 02,03 02_0)4_ 02
2.3.2.2 (a,b,c,d)
2.3.2.7 (a)
Water Control Module
h.2.2.3.7.1 2.3.2.6 (c,d) 03,05 16 12,13
2.3 l207 (d)
Water Tanks
4.2.2.3.7.2 2.3.2.6 (a,b,d) 02 16,171{12,13




LT-G

OCP SEQUENCES

LSP 470~2 PART T TCRD § g1 3|8
P a1 81 8 81 8
g | 8| 218188
h.2.2.b 2.14 X
CREW PROVISIONS SUBSYSTEM TESTS
Bupport and Restraint Tests
L.p.2.%.1 (a,b,c,4,e) Oh 02, 03
Lighting
h.o.2.k.2 2.2.4 (a,b,e,d,e, %%’36 10 |10
f,g,h,1) 60-%&
Waste Management Sectlon
g0k [a) (1) 2.13.1 (b) 03
(2) 2:43.1 (b) 03
(3) 2.13.1 (b) 03
(L) 2.13.1 (b) 03
(b) (1) 2.13.1 (e) 03
(2) 2.13.1 {c) 03




QT-5

OCP SEQUENCES

LSP 470-2 PART I TCRD « =
dl el S @ ol o® | ©
h.2.2.5.3 (b)) (3) 2.13.1 (e) 03
(k) 2.13.1 (c) 03
(c) (1) 2.13.1 (a) 02
(2) 2.13.1 (4) 02
. (@) (1) 2.13.2 (a) X ] PER LCD 3298
(2) 2.13.2 (a)° X
(3) 2.13.2 (a) X
Scientific Equip. (SEQ.) Fit Check
L.oo.2.b.k (a) X
_(®) x
Crew Compartment Fit and Functional Tests
4,2,2,4.5 {(a) 1 _pi1.2 (a,1,c,8) i 03 ‘
(b) > 12.13.4 (a,b) 06, 07 |0k, 05 oh, 05 10
{c) 2,13.5 06, 07 tok, 05 oﬁ, 05 10
’ 2.13.6




6T-6

OCP SEQUENCES

LSP 470-2 PART II TCRD 21 813 =
ﬁ o [ (] [
= o o o o
Q. (o] e I~
QJ 4] QJ (&Y
) O O O O
h.2.2.5 2.4,2.5,2.6 X
PRIMARY GUIDANCE, NAVIGATION AND CONTROLS
SUBSYSTEM (PGNCS) TESTS
PGNCS Tests, General °
L.2.2.5.1 X
Tegt Fguipment for PGNCS Test
L.o.2.5.2 X
| LGC Interfaces
11,12
k.2.2.5.3 (a) 2.5.4 (a,v,c,T) 13 61
(b) 2.6.6 (a,b,c) oh hé
2.6.10 {a,b)
(c) 1 |2.1.18 (v) 19 46
(a) r 2.7.10.6 (f) 20 63
J
18, 26
(e) 24,18 (c) o7 33 l66




0g-§

OCP SEQUENCES

: [on} [} E
LSP 470-2 PART II TCRD s1 8| 8| 8| @
fﬁ 8 8 (@] (@] o
P4 o) S S R R
QA Ql Ql QJ Q
k.2.2.5.3 (f) 2.4,18 (g) 16, 17
' 02,0
(g) 2.4.18 (a) 25’ 3 Lo
18, 19
(h) 2.4.18 (a) 21
2.12.1
(i) 2.5.4 (d,e) 11
(3) 2.4.18 (a)- 06
(k) 2.4.18 (a) 09
(1) 2.11.4 (b) 36
PSA/SCA Interfaces
h.2.2.5.% (a) 2.5.4 (e, f) 61
2.4,18 (b,d)
() 2.4.18 (@) 50
(c) 2.4.18 (a,b,c,d, 09

e I, g)




OCP SEQUENCES

Te-6 .

w =
LSP 470-2 PART I TCRD .| B 21818 3
~ o ) o) o Q
“l 2 o o) O o
[ o [Ty e &}
a &l & o o
O LD 0 O e}
IMU/Gimbal Angle Sequencing Transformation
Assembly (GASTA) Interface
h.2.2.5.5 2.k.18 (a) 09
| DEKY Intexrfaces
4,2.2.5.6 (a) 2.4.2 (a) 06
(b) 2.12.3 (b,c) 11
Rendezvous Radar (RR) Tests
4h.2.2.5.7 2.5 X
RR Seli-Test ‘
; !
h.2.2.5.7.1(a) (1) 05 22 61
(2) 2,5.1 (a) 05 22 6L
(3) 2.5.1 (&) 05 22 61
b) (1) 2.5.1 (h)} 05 22 61
(2) 2.5.1 (£) 05 op 6L




g2-§

OCP SEQUENCES

LSP 470-2 PART II TCRD g =1 8
< Ay ()
i 8l gl s
(@] H™ L
& o o
0 O O
b.2.2.5.7.1(b} (3) 2.5.1 (£} 05 22 6L
RR Antenna Angular Coverage and Slew Test |2.5.3
4.2.2.5.7.2 2.5.3 (a,b) 33
RR Angular Tracking Test
k.2.2.5.7.3 2.5.8 (e)
KRR RF Test
4.2.2.5.7.4 2.5.3 (&,b)
RR Acquisition, BRange and Range Rate Tests
4.2.2.5.7.5 2.5.3 (1) |
2.5.,11 (a)

2.5.14% (b,c,d)
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LSP 470-2 PART I

TCRD

OCP SEQUENCES

N/A

62000 RAD

62500 SIM

Integrated RR/ IGC Tests

h.2.2.5.7.6

RR/IGC Antenna Positioning Test

4.2.2.5.7.6.1{(a)

2.5.4 (e, £)

61

RR/LGC Interface Range Rate Test

4.2.2.5.7.6.2

2.5.4 (a)

12

RR/ LGC Interface Range Test

h,2,2.5.7.6.3

2.5.4 {a,b)

13

Transponder (T) Tests

4.2.2.5.7.7

Ianding Radar (IR) Tests

h,2.2.5.8




426

LSP 470-2 PART IT

TCRD

OCP SEQUENCES

o
488
Al 8 8
o T
fa¥ Q
\0 Ne)
IR Self Test 2.6.1 (a) 16,17122
4.2.2.5.8.1(a) 2.6.1 (b) 16 22
(b) 2.6.1 (c,d) 17 22
{e) 17 22
LR Transmitter Parameters Test 2.6.8 {(a,b)
h,2.2.5.8.2 2.6.5 (a) 18
LR Receiver Sensgitivities Test
bh.2.2.5.8.3 X
iAcquisi'l:ion Threshold Test
4.2.2.5.8.3.1 2.6.8 (a) | 20
!
Acguisition Time Test
h,2.2.5.8.3.2 12.6.8 (a) 20




Ge-6

OCP SEQUENCES

LSP 470-2 PART TI TCRD S| & 3
< Ay
> o o o
=4 B o S
o] S )
&l oy Q0
O Y] D
LR Antenna Tilt Tesgt
L.2.2.5.8.L 2.6.12 (a,b,c,d) 2l 22,33
| LR Altitude and Velocity Measurement Tests
h.2.2.5.8.5 2.6.14 (a,b) 21, 29| 3k4, 35
LR/LGC Interfaces
4.2.2.5.8.6 2.6.1h {(a,b) 29 33
PGNCS Degcent Engine Control Tests
b,2.2.5.9 X
PGNCS Descent Engine (DE) ON/OFF Control
Test
4.2.2.5.9.1(a) 2.7.12 (a) 19,26 33
(b) 2.7.10.3 (b) 122 33




9e-5

OCP SEQUENCES

LSP 470~2 PART U1 TCRD @ | o =
]
=y Ay 48}
-
~ o (@] o
"l elgd | g
QJ QJ QJ
O O D
PGNCS Descent Engine Throttle Control
k.2.2.5.9.2{(a} 2,7.12 {v)} 26
{v) 2.7.12 (b) 23,26 33
PGNCS Descent Engine Gimbal Trim Control
k.2.2.5.9.3(a) 2.7.12 {e)’ 15,26133 |46
{b) 2,7.10.2 {g) h&
{¢) 2.7:20.2 (g) 26 46
(d) 2.7.12 (c) 15, 26} 33 L6
PGNCS Ascent Engine Control Tests
h.2,2.5,10 (a) 2.7.12 (&) " | eo,o7f ko
{b) 2.7.10.k4 (é,h) 20 Lo
PGHCS RCS Comtrol Tests
18, 26
h.2.2.5.11 2.7.12 (a) 27 133 |66




L2~ 6

OCP SEQUENCES

LSP 470-2 PART II TCRD 2
“0
Mode and Status Discrete Test
4.2.2.5.12 (a) 2.4.18 (b,c)} 18
(b) 2.4.18 (e) 19
{c) 2.4.18 (e) 19
(a) 2.4.18 (f) 19
(e) 2.7.10.6 (e) 21
(£) 2.7.10.6 (a) 21
(g) | 21
PGNCS Manwal Cutputs Verification
k.2.2.5.13 2.4.18 (b,g) 16-17
PGNCS Displays Test
4,2.2.5.14 (a) 2.4.18 (v,4d) o5
() 2.4.18 (v,d) 02
(c) 2.4.18 (b,d) 03
(a) 2.4.18 (b,d) 03



http:4.2.2.5.14
http:4.2.2.5.13
http:4.2.2.5.12

ge-6

OCP SEQUENCES

40} 0]
LSP 470-2 PART I TCRD 4 B|E &
> o o ‘o
= S S S
o L0y Lo
QJ QJ Ql
\0 \O O
h.2.2.5.1% (@) (1) 12.4.18 (v,a) 03
(2) 2.4.,18 (b,d) 03
(e) 2.4.18 (a) Lo
IM Tracking Light (LTL) Test
h,2.2.5.15 2.2.4 (a) - ho 43

Iending Point Designator (LFD) and

Docking Window Tests

h.2.2.5.16




62-4

LSP 470-2 PART 11

TCRD

OCP SEQUENCES

_N/A

62500 POL

62000 FCS

L.2.2.6

2.7

STABILIZATTON & CONTROL {SCS) TESTS

"|u.2.2.6 (a)

2.7.10.7 (a,b)

08-10

3C8 Tests General

h,2,2.6.1

Test Fguipment for SCS Tests

L,2,2.6,2

Attitude Translation Control Assembly

(ATCA) and Descent Engine Control

Assembly (DECA) Tests

4h.2.2.6.3

Analog Trim Test

h,2.2.6.3.1(a)

2.7.10.1 (g)

49




0E-§

OCP SEQUENCES

LSP 470-2 PART It TCRD §
sl 8
3
4.2.2.6.3.1(b) 2.7.10.1 (g) ho
(e) (1) 2.7.10.1 (g) )
(2) 2.7.10.1 {(g) k9
Descent Limiter Test
L.2.2.6.3.2(a) 2.7.10.1 (a) 50
(b) 2.7.10.1 (a) 50
(e) 2.7.10.1 (a) 50
(a) 2.7.10.1 (a) 50
(e) 2.7.10.1 (a) 50
Ascent Timiter Tegt
h,2,2.6.3.3(a) 2.7.10.1 (a) 51
(b) 2.7.10.1 (a) 51
(e) 2.7.10.1 (a) 51
(a) 2.7.10.1 (a) 51
(e) 2,7.10.1 (a) 51




TE-G

OCP SEQUENCES

LSP 470-2 PART II TCRD Etg’
k.2.2.6.3.3(f) 2.7.10.1 51
Maximum and Minimum Dead Band Test
h.2.2.6.3.%(a) 2.7.10.1 (b} 49
(1} 2,7.10.% (b) Ok, 4o
() 2,7.10.1 (b} Ly
() (1) (a) L9
(v) L9
(2) (a) 2.7.10.1 {(b) Lo
. (b) 2.7.30.1 (b) k9
Pulse Ratio Modulation (PRM) Test
b.2.2,6.3.5(a) 2,7.10.1 {e} 11
(b) 2.7.10.1 {e) 11
{c) 2.7.10.1 (e} 11
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OCP SEQUENCES

LSP 470-2 PART I TCRD g =
- o o
\O 0
RCS Jet Iogic Test
h.o.2.6.3.6(a) (1) 2.7.10.2 (a) 13
(2) 2.7.10.2 (a) 13
(3) 2.7.10.2 (a) 13
() 2.7.10.2 (e) 13
(b) 2.7.10.2 (a,c) 13
Attitude Controller Assembly (ACA) Tests
4.,2.2.6.3.7 X
ACA Pulsed Mode Test
L.2.2.6.3.7.1(a) 2.7.10.2 (b) 12 30
(b) 2,7.10,2 (b) 12 30
(c) 2.7.10.2 (b) 12 30
ACA Mode Control Test
4.2.2.6.3.7.2(a) 2.7.10.2 (b) 08




EE-G

OCP SEQUENCES

LSP 470-2 PART IT TCRD <| &
~ =
Zl o
Q
<
\O
L,2,2,6.3.7.2(%) 2,7.10.2 (b) 08
(c) 2.7.10.2 (b) 08
(a) 2.7.10.2 (b) 08.
ACA Direct Mode Test
h.2.2.6.3.7.3(a) 2,7.10.2 (b) o7
(0) 2.7.10.2 (b) o7
(c) 2,7.10.2 (b) o7
ACA Hardover Mode Test
L,2.2,6.3.7.4(a) 2,7.10.2 (h) o7
(b) 2.7.10.2 (h) o7
+X Translational Switch Test
h,2,2,6.3.8(a) 2,8.9 (a) o7
(b) 2.8.9 (a) o7




#E-6

OCP SEQUENCES

LSP 470-2 PART II TCRD 8 |
O O
Thurst/Translation Control Assembly
(T/TCA) Tests
h.2.2.6.3.9 X
T/TCA Throttle Mode Test ]
4,2.2.6.3.9.1(a) 2.4.18 (b,g,f) 23 67
(L) (1) 2.4.18 (v,g,T) 23 67
(2) 2.4.18 (v,g, 1) 23 67
(3) 2.4.18 (b,g, f) 23 67
{e) 2.4.18 (b,g,T) 23 67
T/TCA Transiation Mode Test
4.2.2.6.3.9.2(a) 2,7.10.2 {e) 10 70
(b) 2'.7.10.2 {c) 10 70
(e) 2,7.10.2 (e) io 70
(a) 2.7.10.2 (c) 10 |70
(e) 5.7.10.2 (e) 10 |70




GE-G

L8P 470-2 PART I

OCP SEQUENCES

TCRD Ul T Ei
g ]
4 [aH [42]
) o o o
z o S S
(4] [T u™y
8|81 8
Rate Gyro Assembly (RGA) Tests
b,2.2,6.4 (a) 2.7.10 (a) Ol 30 o7
(1) 2.7.1.2 (c) Ok 30 27
(2) 2,7.1.2 (c) 57 30 o7
(3) 2.7.1.2 (4) 57 o7
(b) 51. o7
(e) 51 o7
fbort Guidance Section (AGS) Tests
h,2.2,6.5 X
| AGS Power Turn-on and AGS/CES Interface
Tests
h.2.2.6.5.1(a) 2,7.1.1 30 32
(b) 2.7.1.1 (a) 29 32
(1) 2.7.1.1 (a) 29 32




9¢-¢6

OCP SEQUENCES

LSP 470-2 PART It TCRD § E
L8 | 8
h.2.2.6.5.1{c) 29 |32
o] 29 i32
(a) 2.7.1.1 {b) 29 |32
(1) 2.7.1.1 (b) 29 |32
(2) 2,7.1.1 (b) 32
(e} 2.7.1.1 (e) 29 '
(£) 2.7.1.1 (e¢) 29
(g) 2.7.1.1 (a) 29
(1) X
(1) 2.7.10.6 bo
(1) 2.7.10.6 (a,b) 4o
{3) 2.7.10.6 (e) ué,52 69
(1) 2.7.10.6 (e} Lo, 52| 69
(1) 2.7.10.6 (d) gé,52 69
. (1) 2.7.10.6 (d) 42,521 69
(1) 2.7.10.3 (b) 42,52
(1) 2.7.10.3 (b) ho, 52




LE-¢

LSP 470-~2 PART I

OCP SEQUENCES

TCRD o
<l B
2 o
3
3
h.2.2.6.5.1(m) 2.7.10.4 (b) ho,52
(1) 2.7.10.4 (b) ko, 52
(n) 2.7.10.6 (g) Lo
(1) 2.7.10.6 (g) { b2
AGS/DEDA Test
h.2.2.6.5.2(a) 2.7.2 130
(b) 2.7.2 30
(e) 2.7.2 30
(1) 2.7.2 30
(a) 2.7.2 130
(1) 2.7.2 30
(e) 2.7.2 130
(1) 2.7.2 30
(£) 2.7.2 30
(1) 2.7.2 30




Je~&

OCP SEQUENCES

LSP 470-2 PART II TCRD sl 2| &
8 | 8 8
g1 8] 8
AGS Self-Test :
4.2.2.6.5.3(a) 2.7.1.1 32’31 30 |32,58
) 2.7.3 33330 [se.58
(¢) (1) 2.7.3 (a) 39 0 32,58
(2) 2.7.3 (p) 332030 |32,58
(3) 2.7.3 (a) 32750 {3258
(1) 2.7.3 (a) %2’31 30 32;58
(5) 2.7.3 (a) 2350|3258
AGS Attitude Hold Mode Test
4,2.2.6.5.4(a) 2.7.1.1 (e) 53 ’
(b) 2.7.8 (a) 03
(e) 2.7.8 (a) 53
(a) 2.7.4.3 zr?3
(e) - 2.7.4.3 53 )
(£) 2.7.8 53
(1) 2.7.8 (a) 53




6E=G

LSP 470-2 PART T

OCP SEQUENCES

TCRD 0
3
4h,2.2.6.5.4(r) (2) 2.7.8 (b) X

(3) 2.7.8 (b) 53

(g) 2.7.8 (a) 53

(1) 2.7.8 (a) 53

AGS Digplay Interface Tests

h.2.2.6.5.5(a) 2.7.9 %L%’%%
(1) 2.7.9 (b) 35,36

(2) 2.7.9 (a) 3k

(3) 2.7.9 (a) 38

(%) 2.7.9 (c¢) 37

(5) 2.7.9 (c) 37

() (1) 2.7.8 (a) 34

(2) 2.7.8 (8) 38

(3) 2.7.8 (c) 37

(&) 2.7.8 (c) 37
(;5) 2.7.8 (b) 35,36




0%-6

OCP SEQUENCES

LSP 470-2 PART II TCRD ® =
« & &
~] o o
2l g | g
S | 8
AGS Gyro Drift and Accelerometer Bias
Tests 2.7.6
4,2.2.6.5.6(a) 2.7.6 (2) 39
(p) 2.7.7 (a,b) 39
AGS -~ IMU Electrical Alignment
35,37
h.2.2.6.5.7 2.7.5 Lh, 48} 5o
AGS Performance
h.2.2.6.5.8 X
(a) X
(b) X
(c) X
AGS Downlink
4.,2.2.6.5.9 2.7.6 (byc,e,g,h) 41 Th




-6

OCP SEQUENCES

1.8P 470-2 PART 1I TCRD
Salsels
= = =
o« oy o
h.o.2.7 2.8 X
REACTTION CONTROL SUBSYSTEM (RCS) TESTS
.Tést Equipment Required
h,2.2.7.1 X
Structural. Integrity of the RCS Section
h.e.2.7.2 (a) (1) 2.8.2 (a) 02 03,07
02,0
(2) 2.8.2 (b) 07, 08| 04, 08
02,03]03,07
(3) 2.8.6 (a) o2 |o7208[ok.08
(b) (1) 2.8.6 (a) 03, 08} ob, 08
(2) 2.8.2 (b) 03,08] ok, 08 ~
03, Ok
(3) 2.8.2 (b) 02 03,05]05
(L) 2.8,2 (b) ok,10]03,08 ok, 08




ATl

OCP SEQUENCES

LSP 470-2 PART 1T TCRD <
18] 1] o o (18] (18]
Thrust Chawber Assembly d4nd Propellant
Manifold Pressure and Leakage Test
k.2.2,7.3 (a) 2.8.5 (b) 02
(b) (i) 2.8.6 (n) 02
(2) 2.8.6 (&) - o 18
(3) 2.8.6 (n) 02 '
{3 2.8.6 (g) Ok
(5) 2.8.6 (&) 18
(6) 2.8.6 (g) 02
(c) 2.8.6 (1) 02 03 18
(a) 2.8.6 (g,h,1) o2 10 |ow |1
(e) 2.8.6 (k) o |ou
(£) 2.8.6 (g, h,i,k) ol
() 2.8.6 (k) 02
(h) 2.8.8 (a) 8§
(1) 28 ?%3 ok




OCP SEQUENCES

E1-G

LSP 470-2 PART I TCRD « § g:%
Zlalalae| slefls | s.
SEIENEI R
Thruster Clusier Heater PFunctional Test
h.oo.2.7.h (a) | 2.8.4 (b) 16-19 | 23
(p) 2.8.4 (b) 16-19
(c) 2.8.4 (b) 16-19 | 23
(a) 2.8.4h (a,b) 16-19 | ko
(e) 2.8.4 (a,b) | 16;19« ho
(£) 2.8.4 (b) 16-19 | 42
(g) 2.8.4 (a) 22
RCS Cleanliness Maintenance
4.2.2.7.5 2.8.1 (a,b,c,d) 05 Ol 02,06
RCS Component Functional Tests
4.2,2.7.6  (a) 2.8.6 (n) 02 02,07 |03, 07
(b) (1) 2.8.6 (m) 05,11 ok,09
(2) 2.8.6 (m) 05,11 04,09
(3} 2.8.6 (m) 05,11 03,08




fif~S

OCP SEQUENCES
LSP 470-2 PART I TCRD
N
I G N =
h,2.2.7.6 (e) (1) 2.8.6 (b) 07,13 06,11
(2) 2.8.6 (a) 07,13 06,11
(@) (1 2.8.6 (a) 09 _ 05',10
(2) 2.8.6 (a) 03,09 05,10
(3) (a) 2.8.6 (&) 03,09 05',10
(b) 2.8.6 (a) 12,06 05,10
(e) 2.8.6 (e) 10,04 0Ob, 08
(£) 2.8.6 (n) o2 lo2,07
(g) 2.8.6 (f) ‘ ok, 07
(n) ' 2.8.6 (n) 02
(1) (1) 2.8.6 (c) 08,1k
(2) 2.8.6 (c) 08,1k
(3) (1) 2.8.6 (1) ' ok, o7
(2) 2,8.6 (1) . ok, 07
(3) : 2.8.6 (1) ok, 07|
() 2.8.6 (1) - || = los,o1
(5) 2.8.6 (1) ok, 07




GG

OCP SEQUENCES

LSP 470-2 PART I TCRD =
N > = o @ 0 oL b 2
h.o.2.7.6 (3) (6) 2.8.6 (1) b, 07
RCS Valve Tests
h.é.e.T.T £a) (1) 2.8.8 (c) ol
1(2) 2.8.8 (c) ol
(3) 2.8.3 (2,0) ok
() 2.8.3 (b) o
(&) [2:8.8 (o) o
) 2:8.3 (c) ol
() (e) 2.8.8 (c) i ol
(») 2.8.3 (bﬁ ol
(5) (=) 2.8.8 (c) 05
(b) 2.5.3'(b) 05
{c) 2.8.8 (c) 05
(a) 2.8.3 (b) 05
(v) 228 ] o3
_ (e) (1) 2.8.8 (a) 03




G4~

QOCP SEQUENCES

LSP 470-2 PART 1L TCRD
' g
= S o [eo] Ql
g1 91| %
oy 1) 38
k.2.2.7.7 (¢} (&) 2.8.8 (a) 03
(3] 2.8.8 {a) 03
(&) 2.8.8 (a) 03
(5) 2.8.8 (a) 03
(6) 2.8.8 (a) 03
(7) 2.8.8 (a) - 03
Thrust Cheunber Pressure Switches
4,2,0.7.8 2.8.8 (a) 02
RCS/APS Backup Test
h.2.2.7.9 (a) 2.8.6 (g) 02-071.
(v) 2.8.6 {3) 02~07

Verification of Untested Requirements

hoo o 7. 10




L6

OCP SEQUENCES

LSP 470-2 PART I TCRD
3 8
&
L.2.2.8 2.9 X
PROPULSTON SUBSYSTEM |
Test Fquipment Requirement for Propulsion
Subsystem Tests (GSE)
b.2.2.8.1 X
Ascent Propulsion Subsystem (APS) Tests
h.2.2.8.2 (a) X
(b) X
(c) X
(4) X
APS Proof Pressure Test
h.2.2.8.2.1(a) X
() (1) 2.9.8 (a) 02
(2) (a) 2:2.8 (a) 02




8i-§

OCP SEQUENCES

LSP 470-2 PART II TCRD
<!
& N
h.2.2.8.2.1(p) (2) (b) 2.9.8 (a) 05 02
(e) (1) 2.9.8 (a) 05 02
(2) 2.9.8 (a) 05 |02
(3) (a) X
() X
(c} X
02
(c) 03
APS Fxternal Ieak Test/Verification
h.2.2.8.2.2(a) X
() (1) 09 {oz
(2) 2.9.8 (e) 02
(3) 2.9,1k (e) 02
(k) 05 02
0 [o}=)
(5) 03 03




6i-5

OCP SEQUENCES

LSP 470-2 PART Il TCRD
o |y ow o
AnPS Tnstalled Component Verification Tests
h.2.2.8.2.3(a) (1) 2.9.8 (a) 09 |02
- 2.9.14 (4}
(2) 2.9.8 (a) 09 |o2
2,9.14 (a)
() (1) 2.9.9 (a) - 02 0.5 02
(2) 2.9.9 (a) 02 {05 |o2
(c) (1) 2.9.14 (b)(a) e |
2,9.8 (b)
(2) X
(3) 2.9.14 (b) 02 gf
() 2.9.8 (b) %3 83
2,9.1k (a)
(@) (1) ] ol
{(2) oly
(3) 2.9.11 (b) ol
(u) , 3 j2.9.1k () ol




06-§

OCP SEQUENCES

LSP 470-2 PART II TCRD
< 9 | R &
k,2.2.8.2.3(a) (5) oh
(6) ol
(1) ol
(8) 2.9.11 (b) ol
(9) 2.9.1% () ol
(10) ok
(11) ol
(12) oh
02
(e) (1) 2.9.8 (&) ol o7 ol
2.9.9 (a)
02
(2) () 2.9.1h () ok Jor fou
02
(b) ob o7 oL
(£) (1) 2.9.9 (a) 08 02
(2) 2.9.9 (a) 08 |o3
(3) 2.9.8 (c) 08 {oz

2.9.14 (a)




16-5

OCP SEQUENCERS

LSP 470-2 PART II TCRD %
£l 8§15 |8
T B & & | e
4,2.2.8.2.3(£) (W) (a) 1 {2.9.8 () o8 103
(v) [ e.9.14 (a) 08 |o3
(c) ’ 2.9.8 (&) 08 03
(a) 2.9.14 (a) 08 103
{e) 2.9.1h (a) o8 103
(&) X :
() (1) 2.9.8 (7) o 0 log
(2) 2.9.8 (f) o5 loe
() 2.9.8 (¢) % 2 |os
(1} %
{3) 2.9.13 (e} 39 17
APS Substitute Propellant Cold Flow Test
4,2,2.8.2,h(a) (1) ¥
(2) X
(3) X
(o) (1) X




g5-¢

OCP SEQUENCES

LSP 470~2 PART I TCRD
<}
N ) N
h.2.2.8.2.4(b) (2) X :
02 03|15 16} 27 28
(e) (1) 2.9.11 (a) 09 10|21 22|33 3k
06 13|31
(2) 2.9.11 (b) 19 25|37
(3) 2.9.11 (a) % 2|3
APS Iow Pressure Leak Testing Verification
4,2.2.8.2.5(a) X
02
(b) 2.9.18 (a) 03
(e) (1) 2.9.18 (a) 02
(2) 2,9.18 (a) 03
(3) 2.9,18 (a) 03
(1) 2.9.18 (c) 02
(5) 2.9.18 (e} a3
02
(6) 2,9,18 (a) 03
02
(7) 2,9.18 (b) 03 08
2.9,1h (e)




£6-¢

OCP SEQUENCES

LSP 470-2 PART I TCRD
Selals
2 - 2
& & &
4.2.2.8.2.5(d) 2.9.19 (a) (c) 8%
(e) 2.9.19 (a) 82
APS Flight Configuration Test
4h.2.2.8.2.6(a) X
(b)Y (1) 2.9.8 (4) 08 {03
(2) 2.9.14 (a) 08 |03
(c) 2.9.14 (e) ot | o8
2.9.19 (b)
(@) (1) 2.9.19 (a) 03
(2) 2.9.19 (a) 03
(e) (1) 2.9.14 (e) o7 10
2.9.19 (a)
(2) 2.9.14 (c) o7 10
(3) 2.9.19 (a) o7 08,10




7G-S

OCP SEQUENCES

LSP 470-2 PART I TCRD
e lsgls
Descent Propulsion Subsystem (DPS) Tests
4.2.2.8.3 (a) X
() X
(c)
(a)
DPS Proof Pressure Test
4.2.2.8.3.1(a) X
(b) (1) 2.9.1 (c) 06
2.9.3 (b)
(2) 2.9.3 (b) 12
(3) 2.9.3 (a)(p) 05__ 06
(L) _]2.9.1 (c) olb
(5) (a) 2.9.1 (c) ol
(b) 2.9.1.(c) Ol
(6) (a) %

(2)

ol




G6=6

OCP SEQUENCES

LSP 470-2 PART Il TCRD
18 ]% &
h.2.2.8.3.1(b) (6) (e} ob
(c) 2.9.1 (e) ol 06
DPS Bxternal Leak Check
k.2.2.8.3.2(a) X
() (1) 2.9.3 (e} 05 06
(2) 2.9.3 (c) 05 |12
(3) ‘2.9.3 (e) 05 |o6
(4) X
(5) 2.9.3 (c) 02
(6) 2.9.3 (c) 8? 06 o2
2.9.5 (e)(a)
DPS Ingtalled Component Verification Tests
- h.2,2.8.3.3(a) (1) 2.9.15 (c) 05
(2) 2.9.15 {(c) 03
) @) 2.9.15 (8) 03 |92 &8




9G-¢

OCP SEQUENCES

LSP 470-2 PART I TCRD
< & 2 5
4.2.2.8.3.3(b) (2) 2.9.15 (a) ot tog
(3) 2.9.4 (b) 05 :
(L) 2.9.4 (b) o
(5) 2.9.5 (c) 05
(6) 2.9.5 (c) 05
(7) 2.8.15 (e). 05
(e) (1) 2.9.4 (b) 06
(2) 2.9.4 (b) 06
(3) 2.9.4 (b) 06
(a) (1) 2.9.4 (a) 05 06
(2) 2.9.4 (a) 05 o6
(e) (1) ok {06
(2) ok |06
(3) 2.9.6 (b) o fo6
(M) 12.9.15 () ol 06
(5) ok |06
(6) oL 06




OCP SEQUENCES

165

LSP 470-2 PART II TCRD
S PV [ -
e1g| ¢l ¢

h,2.2.8.3.3(f) (1) 2.9.4 (b) 05 o7 05
2.9.15 (c)
(2) (a) 2.9.4 (b) 05 |or
(b) 2.9.15 (e) 05 |oT 05
(g) (1) 2.9.4 (b) ol 13 05
(2) 2.9.4 (b) Ok 13 05
(3) 2.9.15 (e} ob 05
(4) (&) 2.9.15 {4) o1 05
(B) 2.9.15 (8) o7
(c) 2.9.15 (c)
(n) X
(i) (1) 2.9.3 (e) 05
(2) 2.9.3 (c) 05 |06
(3) 2.9.3 (e) o7 02
(j) (1) 2.9.4 (c) 05
2) 2.9.k (c) 05
(k) (1) 2.9.15 (c) 02




8s-6

OCP SEQUENCES

LSP 470-2 PART II TCRD § S =
N [a%] n
I 5 21 8 S S
k,2.2.8.3.3(k) (2) 2.9.15 (c¢) 02
(1) (1) 2.9.4 (d)
(2) 2.9.4 (a)
(m) X
{n) (a) 2.9.13 {a)(b) 15 26
(v) 16
(L) (1) 2.9.13 (e) 16 26 ol
(2) 2.9.13 (e) 16 26 2l
(3) 2.9.13 (e) 16 |26 |24
() 2.9.13 (e) 17
Descent Stage Substitute Propellant Cold
Flow Test
h.2,2.8.3.4(a) (1) 2.9.6 (a) X
(2) 2.9.6 (a)
) () 2.9.6 (s)
(2) 2.9.6 (a) ii éi




66-6

OCP SEQUENCES

LSP 470-2 PART 1I TCRD
I""
Ql V]
h.2.2.8.3.4(c) (1) 2.9.6 (a) o 12
' 06 16
(2) 2.9.6 (b) 19 25
06 09
(3) 2.9.6 (a) 16 19
. o
(1) 2.9.6 (a) 05
DPS Migsion Duty Cycle
4.2,2.8.3.5(a) (1) X
(2) X
() (1) X
(2) X
(c) 2.9.6 (c) %%
(a) 2.9.6 (c) 13
(e) 2.9.6 (c) X
- 10
(£) (1) 2.9.6 (c) 11
(2} 2.9.6 (e) 13
(3) 2,9.6 (c) 13




09-¢&

OCP SEQUENCES

LSP 470~2 PART II TCRD 8
< : A
Zl 21 2] 2] 8
S8 %] 8
DPS Low Pressure Leak Test/Verification
h.2.2.8.3.6{a) X
. (o) 2.9.2 {a) 02
{c) 2.9.2 (a) (b) 02
2.9.17 (a)
(a) 2.9.17 (v}’ 20
DPS Flight Configuration Test
4.2.2.8.3.7(a) X
(o) 1) 2,9.15 (e} o705
(2) 2.9.15 (e) or |05
(c) 2.9.15 (f) 08 ig
2.9.17 (e) '
(@) (1) 2.9.17 (a) 19
(2) 12.9.17 (a) 19
{e) (3) 2.9,15 (e} 08 21
(2) 2.9.15 (e) 08 21




T9-6

OCP SEQUENCES

LSP 470-2 PART II TCRD
< 21 2 5| &1 @
] Q (= (&) QO o
=zl O \O ) b b=
Ql QJ QA 8\ Q
"PROPULSION SUBSYSTEM CLEANLINESS
‘ 10-13
h.o.2.8.4 2.9.7 (e) 15 {03 10 |11 |11
2.9.12 (c¢)




c9-G

OCP SEQUENCES

LSP 470-2 PART II TCRD 3 n| o n 0 B
JE|B|B| Bl 8| 8| B| 8| &
> o o o o o o o) o o
A Bt bl o o) o ta) S O o
o O o (@] (o] (o] (@] [T [T
a1 Q QJ ls\ QJ QJ Q) l Q)
h.2.2.9 X
DISPLAYS AND CONTROLS SUBSYSTEM (D&C)
Genersl D&C Tests
21-25
4,2.2.9.1 (a) 2.2.3 (b) 03,05 58-30 02,03| 02,03
2.2.4 (a,b) 60-Th 10 10
2.5.1 (e,d,e,f) 105 49
2.5.6 (a) 27
2.6.1 (b,c,d) 16, 21 L6
2.7.9 20-42
02-03
2:90%2 Oh"'06
2.12.2 (b) 02
2,12.3 (b) 03
02,0
2,9.13 (d) Ok’ OF
(b) 02-21] 02-10] 02-22]02-57 [02~75 |03~29 | 02-04 02-43]| 02-78




£9-9

OCP SEQUENCES
g LSP 470-2 PART II ‘, TCRD R - < | =
. ] g oy %
; P~ o o o
H e S O S
¢ ] T ey
‘ N 3 N
Digital Bvent Timer Test.
‘ b.2.2.9.2 (a) (1,2) 2.12.1 (k) : los |33
(b) (1,2,3,4) 2.12.1 (k) 05 33
(e) (1,2,3,4) 2.12.1 (k) 05 |33
(1) (1,2) 2.12.1 (k) . |os |33
(e) (1 to 12) 2.12.1 (k) 05
Digital Misgion Timer ‘ ' ) . ' '
b.2.2.9.3 (&) (1,2,3) . l2aiea1 (b) 06
() (L to 6) 2.12.1 (k) ‘06
{c) (1 to 27) [ea10.1 ) 06
(@) (1) 2.12.1 (k) o6 1. :
ORDEAT, (GFE) Test
k.2.2.9.% (a) to (w) 2.7.11 (a) s 38




719=G

OCP SEQUENCES

LSP 470-2 PART II TCRD % E é
S | 8§ 8
L.2.2.10 2.10 X
EXPLOSIVE DEVICES (ED) SUBSYSTEM
Test Egquipment Requirements for ED Tesis
h.2.2.10.1 ' X
ED Circuitry Functional Tests
h.2,2.10.2 (a) 2.10.9 ob oh 09
(b) (1) 2.10.9 (b) igjif
(2) 2.10.9 (b) Lo 02,16
(3) 2.10.9 (b) 02,17
{c) (1) 2.10.9 (c) 08
(e) é.lo.g (e) 02,08
(3) 2.10.9 (c) 102,08
{(a) 2,10,9 (c) 16




69-6

LSP 470-2 PART I

TCRD

OCP SEQUENCES

N/A

SMP 3250

62500 PIG

62500 STM
62000 EDS

Circuitry Tests

4.2.2.10.3

2.10.8

02

ob

g
ok, hiz| g

11-17

2.10.9 (2,b,d)

Fxplosive Devices

b,2,2.10.4 (a)

(b)

>

(c)

e

(a)

o]




99-5§

OCP SEQUENCES

LSP 470~2 PART 1I TCRD E B
S osls
R
h.e.g.ll 2.11 X
COMMUNICATIONS SUBSYSTEM (CS)
CB Tests
L,2.2.11.1 X
Test Egquipment Requirements
L,2,2,11.1.1 X
Subsystem Checkout Requirements
h,2.2.11.2.1.1 (a) (1) o7 ¥
(2) o7 X
(3) oT_| X
() o7 X
(5) or | x
(b) (1) X
(2) X




Lg-¢

OCP SEQUENCES

LSP 470-2 PART I TCRD
=1 8| B
< SR} ] on ]
~~ O @) o
= o ) -
Ta o o
QJ QJ Q
O O O
b.2.2.11.1.1.1 (b) (3) X
() )
(c) 02 X
(@) X
TIntercommunication System (1Cs)
h.2.2.11.1.2 {a) 2.11.1 (e) 08 06
(b} 2.11.1 (g) 08 olt, 07
(c) 2.11.1 (e) 06
(a) 2.11.1 (£) 08 07
(e) 2.11.1 (a) o7
b
(£) 2.11.1 (e) 08 8718?5
(g) 2.11.1 (c) 08 Ok, 07
Mike & Bio Power Supplies
4.2.2.11.1.3  (a) 2.11.1 (a) 03
(b) 2.11.1 (a) 03



http:4.2.2.11

895

CCP BEQUENCES

33-37

LSP 470~2 PART I TCRD
. 3 g | &
< £ T3, i
& & bl
LD va] O
VHEF Performance Tests
L,2.2.11.17.4 ¥
THE Transnitter Tests h)
o741, b2 L 1
4,2,2,11,L.k.1 (a) 2.11.2 (£) gﬁia}, o825 7 T
0b, O 43,42
{v) 2,11.2 {u) 33-37} 08
06, 33] »1,42]16 7
(e} 2.11.2 () 34-374 08
06, 34f #1,b2
{a) 2.11.2 {u) 35’-§7 O§§33
VHF Beceiver Tests
3
L2, 2.11.1.h.2 (‘&) 2.1%L.2 (b,g,h} 93’33{. 39}}%1 }_1}12 ...%:T

ke, 08{1k,15

{b)

2.1%.2 {f,8,0}

07,37
39, 1

2, 08|10, 121 17
33-36}13,15




69-S

OCP SEQUENCES

LSP 470-2 PART I TCRD o -
O ™| (&)
QJ [Ta) [a%) [
3219 8 :
21 8] 8 g
VHF RF Path Verification
bhoo,2,11.1.5.3 (a) 2,11.2 () 02, 03| 02
{(p) 2.11.2 (3) 02, 03| 02
(e) 2.11.2 (3) 02,03
(a) 2.11.2 (i) 02,03 19
S-Band Performance Tests
h.2.2.11.1.5 X
S-Band Receiver Verification
07,34} 39, 08| 22
h.0.2,11.1.5.1 (a) 2.11.3 (b, p) 35-37
07,35|41,k2
(b) 2.11.3 (u) 36.37|33
07,37 23
(c) 2.11.3 (p) 39’
S-Band Transmitter Verification
06,0 L1l32
4,2,2.11.1.5.2 (a) 2,11.3 () qgiq$ E%;og 32
06, 07{L42, 08|32
(b) 2.11.3.(t) 37,41)33-35]




0l=5

OCP SEQUENCES

LSP 470~2 PART 11 TCRD
- =1 B
<l & i
—~ o o] ]
& y Al 8
& S| 8
h.2.2.11.1.5.2 {c) 2.11.3 (t) 07,08|32
(a) 2.11.3 (%) 07,08]32
(e) 2,11.3 (t) 07, 08|32
(£) 2.11.3 (k,t) 07, 08| 3k
S-Band RF Path Verification
02,0
L.2.2.11.1.5.3 (a) 2.11.3 (m) ol 3
(b) 2.11.3 (m) oo
02, 03
(e) 2.11.3 (m) Ol
(a) 2.,11.3 (m) 25103
(e) 2.11.3 (m) 8%’03
1.25 MHZ Subcarrier Modulation Indices
Verification
h.2.2.11.1.5.4 2.11.3 (t) 35




Tl-&

LSP 470-2 PART IT

TCRD

OCP SEQUENCES

N/A

50500 PLG

62000 COM

50000 TPC

Up Voice BU (DUA) Verification

h,2.2.11.1.5.5

2.11.h (e)

08, 09

n)
(o]

GSE Interface Verification

4.2,2.11.1.6

S-Band Power Amplifier Current Margin Test}

h,2.2.11.1.6.1 (a)

2.11.3 (i)

2, 25

()

VHE Transceiver GSE Interface Verification

h.2,2,11.1.6.2

Signal Processor Assembly GSE Interface

Verification

h,2,2,11.1.6.3




gl=6

LSP 470-2 PART 11

OCP SEQUENCES

TCRD S g 2
« AT} &) H
~ O o o
A1 21 8 s
Ql o J
\Oo 0 O
Steerable Antenna Tests
h.2,2.11.1.6.L (a) X
fIT=)
(b) 45
(1) 2.11.3 (3j,8) X
(2) 2.11.3 {j,s) It
(3) [2.11.3 (4, 8) be -
() 2.11.3 (j,s) ho
~37th2
) 2.11.3 (J,8) It
‘ Lo
(6) 2.11.3 (3, s) 45
(7) 2.11.3 (4, s) L5
(8) {2.11.3 (J,8) 45
33,37| 45
(9) 2.11.3 (J,s) 30, L1
Lo

S-Band Mode Verification

4,2,2,11.1.7




€L-4

OCP SEQUENCES

LSP 470-2 PART II TCR
b I =T =R -
&N w [ ] H
:S o o} < O
2 R 1L X | 8 e
A QJ Q) (41
O O O O
Verification of ST-2 (SR-6) Modes
4.2.2.11.1.7.1 (=a) 2.11.3 (1-1) 29
(b) 2,11.3 (1-1) 29
(c) 2.11.3 {1-1) 08
(a) 2,11.3 (1-1) 36
Stimuli
4.2.2,11,1.7.1.1{(a) 2.11.3 (1-1) X
(b) 2.11.3 (1-1) 18 X
Sﬁccess Criteria
h,2.2.11.1.7.1.2(a) 2.11.3 {1-1) 36
(b) 2.11.3 {1-1) 08 36
() 2,11.3 (1-1) 36
(a) 2.11.3 (1-1) 36




. fil=g

LSP 470-2 PART IT

TCRD

OCP SEQUENCES

2 8| & 0
< AN n O H
o o o o
Z 21 1 8 8
S| 8| & N5
Verification of ST-4 (SR-2) Modes
L.2.2.11.1.7.2 (a) 2,11.3 (1-2) 27
(b) 2.11.3 (1-2) 18 27
Stimuli
h.z.2.11.1.7.2.1(a) 2.11.3 (1-2) X
| (b) 2.11.3 (1L-2) 5h x
Success Criteria
h,2.2,11.1.7.2.2(a) 2.11.3 (1-2) Y]
(b) 2.11.3 (1-2) 08 4o
Verification of ST-6 (SR-2) Modes
4.2,2,11.1.7.3 (a) 2.11.3 (1-3) 37
(b) 2,11.3 (1-3) 37




Glwg

OCP SEQUENCES

LSP 470-2 PART II TCRD ’
< = o w
. [4a] ] H
z o O o
O Q (@]
[T [®] o
Sl 8 &
Stimuli
h.2,2.11.1.7.3.1(a) 2.11.3 {1-3) 37
(b) 2.11.3 (1-3) 37
Sucecess Criteria
h.2.2.11,1.7.3.2{a) 2.11.3 (1-3) 37
(b) 2,11.3 (1-3) 37
Verification of ST-10 (SR-2) Modes
h,2.2,11.1.7.% {(a) 2.11.3 (1-6) 5l 38
(b) 2,11.3 {1-6) 138
(c) 2,11.3 (1-6) 5 38
(a) 2.11.3 (1.-6) 38
(e) 2.11.3 (1-6) 38
Stimuli
h.e,2.11.1.7.4.1{a) 2.11.3 (1-6) X




9L-6 .

LSP 470-2 PART I

TCRD

OCP SEQUENCES

= & &
S| 8| &
h.2,2.11.1.7.4.1(b) .11.3 (1-6) ¥
(c) J11.3 (1-6) X
(a) .1L.3 (1-6) X
Success Criteria
h.2.2.11.1.7.4.2(a) .11.3 (1-6) 38
(b) .11.3 (1-6) 08 38
(c) -11.3 (1-6) 38
3] .21.3 (1-6) §8
(e) .11.3 (1-6) 38
Verification of ST-8A Mode
4.2,2.11.1.7.5 () .11.3 (1-5) 41
(b) 211.3 (1-5) b1
(c) 211.3 (1-5) b1




OCP SEQUENCES

Ll-g

LSP 470-2 PART I TCRD 3 = 25
< o 3 =
~
=z o o o

(=] (@] o
g1 8| &
O O O
Stimuli
' h.2.2.11.1.7.5.1(a) 2.11.3 (1-5) e
' (b) 2.11.3 (1-5) X
(c) 2.11.3 (1-5) X
:Success Criteria
k,2.2,11.1.7.5.2(a) 2.11.3 (1-5) 08 b1
(b) 2,11.3 (1-5) 41
(c) 2,11.3 (1-5) L

Verification of SR-8 Mode

4,2.2.11,1.7.6 (a)

2.11.3 (1-1)

Stimuli

h.2,2,11.1.7.6.1

2.11.3 (-4}




gl-¢

OCP SEQUENCES

LSP 470-2 PART II TCRD = =
< @ 3
. o] (o]
Al 2| 8
QJ 1]
O 0
Buccess Criteria
h,2.2.11.1.7.6.2 2.11.3 (1-4)
DSEA Verification
' 4.2.2.11.1.8 (a) 2.11.5 (k) 30
(b) 2,11.5 (b)}" 30
VHB "B" PCM Split Phase Data
h,2.2,11.1.9 2.11.2 (n) 26 39
TIM Verification
4.2.,2.11.1.10(a) 2.11.6 (a) 20, 21
(b) 2.11.6 (b) 20, 21
(c) i 2,11.6 (c) 20,21
(a) 2.1L.6 (d) 20,21




0g~-g

OCP SEQUENCES

LSP 470-2 PART I TCRD g | = s
« Y & Ay
~ o [T b= o m: Q o @
= ) = Q oH|l & o o
o (@] Ly [@ ] o &) L
— O O Ql 5 Ql QJ Qal
Q (18] oy O \O O \D
PCMTRA High - Bit Rate Mode Test
ok, 05
h.2,2.12.2.1.1 2.12,1 (v,4,e,8, 06, 09 0o 02
h)
PCMTEA Tow - Bit - Rate - Mode Test
h.2.2.12.2.1,2 2.12.1 (b,d,e, g, 07-09| 20
h)
Operational Instrumentation Test/
Verification
h.2,2.,12.3 X
Transducers and Signal Sensors
4.2.2.22.3.1 (a) 2.12.3 (b,c,d,e) 02, 03 02,08[03 05, 24
(b) 2.12.2 (b,c,d,e) | x




6Ll-G

LSP 4702 PART II

TCRD

OCP SEQUENCES

[a ¥
= 5 = =
< [ah o] %] (2]
E i om o) o o o
™ o H o (@] o o
] ot o =] [TaN 7o
\O QA ﬁ QJ QJ Ql QJ
o \O O O O O

h.2.2.12 2.12 X
{ INSTRUMENTATTION SUBSYSTEM (IS)
Test Equipment Requirements for IS Tests
’ )-I--2.2. 1201 X
Operational Thastrumentation Turn-On
h,2.2.12.2 (a) 2.12.2 (a) 02
(b) 2.12.3 (a) 03 11 1L
(c) 2.12.1 (a) 03 02 02,0103, 09
Test/jferifica.tion and Measurements
L.o.o.12.2.1 (a) 2.12.1 {c) 03
03, 0k [Ok, 0503, 09
(b) 2.12.1 (h) 05’ 06|o7.081 7
o7 09,10
2.12,2 (b) 10-13{13, 1k

15-1815




Tg-&

OCP SEQUENCES

2]
LSP 470-2 PART II TCRD o 2 2 3 Fi
<: D, [aN] jae] P4y [42]
S b— (@] o5 O o o <
=4 a O O S o O &)
[T (@) (@R ) [e) 183 T8
0 o C\IE J Qal QJ QJ
[1n] O O \O O \O \O
Cavtion and Warning (C&W) Test -
02, 03 |0k, 16§13, Lk [L1, 12
h.2.2.12.k 2.12.3 (b,c,d,e, £1-87 oh ok, 05|17-19]17, 19 |15
£)
Data Storage FRlectronics Assembly (DSEA)
Tests
h.e.2.12.5 (a) (1) a. 2,12,1 {a)" 02
b. 2.11.5 (h) 02
(2) a. 02
b. 02
C. o2
(p) (1) 2.11.5 (a,b,d, e, 30
h, i,3)
(2) 2,11.5 (f,8) 30
{3) 2,11,5 (c¢) 30




28-5

LSP 470-2 PART IT

TCRD

OCP SEQUENCES

N/A
62500 PLG
62500 SIM

h,2.2,13

Engineering Acceptance Tests (FEAT)

FEAT Scope

h.2.2,13.1

TEAT System Verification Test

4,2.2,13,1,1

TEAT Miggion-Oriented Plugs-In Test

h,2,2.13.1.2

FEAT Mission-Oriented Plugs-Out Test

h.2.2.13.1.3




¢g-8

OCP SEQUENCES

LSP 470-2 PART O TCRD
Y
S
=z
FEAT Electromagnetic Compatibility
Acceptance Test
h.2.2.13.1.4 X




SECTION 6.0 =« OCP AND SMP OUTLINES



SECTION 9.0 = HAZARD vs, OCP/SMP MATRIX



SMP -QUTT.INE.

SMP 3215

Test Title:
o Inert Expiosiﬁe-Deviceé Clearance and Fit Check
Subsystem:
Ascent and Descent Explosive Devices

Test Objectives:

a. To verify that no structural and/or plumbing interferences are present to
ninder the installation of Explosive Devices and ithe torquing of Inert
Cartridges in the IM Vehicle.

b. To insure proper fit, correct routing and length of the Umbilical
and Pyro Electrical Lines.

Vehicle Ceonfiguration:

Msted Stages
Location:
IM Final Assembly Ares

Hazardous Operations:

Not Applicable

Components Under Test:

All areas in which explosive devices are installed.

Test Desecription:

S5eq. Ol: Interstage Umbilical Combing and Wrapping Procedure.

a. Combing and wrapping Umbilical Lines (Electrical and Fluid), so ss
to allow the Guillotine Cutter Assembly to be fitted.

Seq. 02: Circuit Interrupter Cartridge Instellations (inert).

a. Installation of Explosive Cartridges in the deadface comnectors
and checking proper fit of Pyro Connectors to these Explosive
Devices.

Seq. 03: Booster Cartridge Instellation {(inert).

a. Installation of explosive cartridges in all Helium Valves and
checking rroper fit of Pyro Connectors to these explosive devices.

Seq. Ok: RCS Cartridge Installation (inert)

a. Instellation of Explosive Cartridges in the RCS Valve and checking
proper fit of Pyro Connectors to these Explosive Devices.

6-1



‘SMP OUTLINE

SMP 3215

Test Description: (Cont).

Seq. 05: Inert Explosive Nut, Bolt and Cartridge Sub-~Assembly Installations.

a. Installation of Explosive Devices in all four (4) interstage
fittinge and checking proper fit of Pyro Connectors to these
devices. Also fitting associated blast covers.

Seq. 06t Pyro Line length check to Explosive Devices relay boxes (Ascent and
Descent ). ]

a. -Installation of ED Relay Boxes and mating all Pyro Comnectors to
insure proper fit and length.



SMP OUTLINE
SMP 3250

Test Title:

Explosive Devices Sﬁbsystem Resistance Measurement Test

Subsystem:

Explosive Devices

Test Objective:

To measure and establish limits for resistance of Systeim A" and System "B"
Explosive Devices Firing Cirecuitry.

Vehicle Configuration:

Mated Stages

Location:

Plant #5 Final Assembly Area

Hazardous Operstions:

Not Applicable

Components Under Test:

ED Relay Bcxes
Vehicle Wiring (Pyro Lines)

Test Description:

Seq. ©0l: Call to Station and EPS Activation

Seg. 02: TFiring Circuit Resistance Measurements

O™
S



SMP . OUTLINE
SMP 3309

Test Title:

riusn, Purge, Evacustion, Drain of Primary HTS, AfS
Subsystem:

Environmental Control - HIS

Test Objective:

To flush and drain primary HTS A/S and lesve in g clean and dry condition.

Vehicle Configuration:

Agcent Stage.
Location:
Plant 5

Hazardous Operation:

Aleohol flush. .

Conponents Under Test:

Primary HIS complete.

Test Description:

Seq. 001: HTS, GSE Activation
Seq. 002: Water Flush

Seg. 003: Alcohol Flush

Seq. O0k: CN, Purge and Drain
Seq. 065: Evacuation

Seqg. 006: Blanket Pressure in HTS

Seq. 007: ©Securing After Test

6~k



- .8MP OUTLINE
) SMP 3311

Test Title:

Flush, Purge, Evacuation, Drain of HTS, .Primery .D/S.

Subsxstem:
ECS

Test Objectives:

To drain, flush, purge and maintain cleanliness level of the TS D/S by a
sequential alcohol flush, GN2 purge, evacuation, and application of a blanket
pressure to the system.

Vehicle Configuration:

Descent Stage
Location:
Plant #5

Hazardous Operations:

Alcohol flush

Components Under Teat:

Al]l lines in HTS

Test Descripbion:

Seq. 001: HTS-G5E Activation

Seq. 002: HTS Deséent COOlanf-LOOP Water Flush
Seq. 003: HTS D/S Coolant Loop GNo Purge

Seq. OO4: HTS D/S Coolant Loop Evacuation

Seq. 005: Primary Coclant Tioop HTS Blanket Pressure

Seq. 006: Securing after test



Tegt Title:
Flush, Purge, Evacustion, Diain of HIS Secondary

Subsxstem:

ECS-HTS

Test Objectives:

\GMP QUTLINE

To £ill, f£lugh, drain, purge, evacuate and apply blanket pressure to

secondary HTS system.

Vehicle Configuration:

Agcent Stage

TLocation:

Plant #5

Hazardous Operations:

Alcohcl Flush of HTS Secondary

Components Under Test:

Secondary HTS

Test Description:

Seq.
Seq.
Seq.
Seq.
Seq.
Seq.

Seq.

001z

0022

0031
00l
005:

006:

Q07

HTS-GSE power activation

HTS=-secondary coolant loop water flush
FCS-secondary HTS alcohol flush
HTS=-secondary coolant loop GN, purge
HTS-gecondary coolant loop evacuation
Secondary coolant loop HTS blanket pressure

Secufing after test

6-6



SMP OUTLINE

SMP 33114

Tagt Title:

A ———

. Proof Presgure and Interface Leak Check of Suit Circult Assembly and Oxygen

Contrdl Modile
Subgysten:”
ECS

Test Objectives!

_&. Verification of the structural integrity of the interface between the LSC
330~190 Suit Circult Assembly and the LSC 330-390 Oxygen Control Module
by applying & proof pressure.

b. Verification that the leskage at the interface between the LSC 330-190
Suit Circuit Assembly and the ISC 830-390 Oxygen Module is within allow-
able limits.

Vehicle Confilguration:

Not Appliceble
Location:
Plant #2 = Clean Room

Hazardous Qgerations:

Proof pressure to 1350 psig.

Components Under Test:

Interfaces between LSC 330-190 Suilt Circult Assembly and LSC 330«390 Oxygen
Module.

Teat Descriptlon:

Seq. 01: Call to station

Seq. 02: LSC 330-390/190 Interface Proof Pressure & Leak Test

&. Pressurize the following interfaces to a proof pressure of 1350
psig. Reduce pressure to pperating pressure (950+ 25 psig) and
rerform & leakage test using a Mass Spectrometer Leak detector.
1. Line between the LSC 330-190 and the Asc GOX No. 1 304 valve.
2. Line between the L3C 330-190 and the Asc GOX No. 2 304 valve.

3. Line between the LSC 330~190 and the PLSS 304 valve.



SMP 331&-

Test Description: (Cont)

b. Pressurize, the LSC 330-306 Sense Lines ahd the interface between
the outlet of the LSC 330-306 Reg and the inlet to the LSC. 330-190
SCA; to a proof pressure of 6.4 4.1 psig. Reduce pressure to

operating pressure (4.9 +.2) psig and perform & leskage test using
a Mass Spectrometer Lesk detector.

Seq. 03: BSecuring After Test
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SMP: OUTLINE
o SMP 3324

Tast Title:
Cabin Leak Test and Cabin Safe Pressure Tesk

Subsystem:
EC3

Test Objectives:

a:‘-Verlflcatlon that the leakage rate of IM Cabln at ‘operating pressure is
Jwithin acceptable limits.

b. verirication tnat toe caoin can he pressurized to 5.0 psig for leak
checking prior to performing actual proof pressure.

Vehicle Configuration:

Agcent Stage
Location:
Plant #3

Hgzardous Operations:

Proof pressure to 5.7 psig

Components Under Test:

IM Cabin

Tegt Description:

Seq. Ol: Cabin Safe Pressure Test

Seq. 02: BSecure from Safe P;essure Teat

Seq. 03: Relocation of Vehicle and GSE (Plant #3)
Seq. O4: Cabin Leak Test

Seq. 051 Dump Cabin Pressure

Seg. 06: Securing after Test



SMP -OUTLINE

Test Title:

Cabin Ieak Test
Subsystems:

ECS

Tegt Objectives:

Verification that the leakage rate of IM Cabin at operating pressure is
within acceptable limits. Verification that the Cebin can be pressurized
to 5.0 pelg for leak checking prior to performing actusl proof pressure.

Vehicle Configuretion:
Ascen£ Stage
Iocatidn:
Plants #2 and #5

Hazardous Operations:

Proof pressure tc 5,7 psig.

Components Under Test:

Vehicle Cebin

Tegt Description:

Seq., 0l: Cabin Safe Predsure Test
Seq. 02: Cebln Leak Test

Seq. 03: Dump Cabin Pressure

Seq. Ok: Securing After Test
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IEST TITIE;

Subgystem:

Tegt bjechiveg:

a.

b.

i.

Vehicle Configutation:

Location:

Hazardous Operation:
Components Under Test:

Tzgt Degcription:

" SMP QUTLINE
SMP 3355

. Flugh, Purge, Evacuation, Fill and Gas Entrapment

Tegt. of "HIS Primery D/S Alternate-Service Adapter.

Environmental Control (Primary HIS-D/S)

To verify system leak free with a 1 hr. G, pressure decsay.

2

To clesn the primary D/A HTS with flushing fluids to acceptable
cleanliness level,

To verify results are within Spec. Limits of ISPLi-0020.

1 To &rj’the HIS with a GNE Purge (pressuré.deﬁay) and s wvacuum,

To pexrform vacuum decay verifying gystem dry.

To F£ill the primery D/S coolant loop with certified water/glycol.
To circulate chilled W/G with the trim control unit through HIS-

Primary D/S.

To determine the ‘amount of entrapped gas in the primary descent

stage.

To verify the HTS - Primary D/S circulation.

Seq.,
Seq.
Seq.,
Seq.
Seq.

00L:
002:
003
00l s
005:

ﬁéscent‘Stage only-HTS manufacturing complete,
Plant # 5 CEF, integrated workstand.
Alcohol Flush

Descent Stage HIS

HTS <« GSE activation.

HTS Evacuation flush,

GN2 purge.

Bvacuation and water glycol fill.
Securing after test.

611



SMP OUTLINE

SMP 3356

Test Title:

-Flgsh, Purge, Fill and-Gas Entrapment Test of Heat Tramsport Section, Primary
Ascent Stage

Subsystem:

BCS

‘Test Objectives:

S

b.

i.

To verify system lesk free with a 1 hr GNp pressure decay.

To clean the primary ascent stage HTS with flushing fluids to acceptable
cleanliness level. ’

To verify results within Specification limits of LSP14-0020.

"To dry HTS with a GN2 Purge and Vacuum.

To perform vacuum decay verifying system dry.
To £ill the primary A/S Coolant Loop with certified water/glycol.
To determine the amount of entrapped gas in the primary ascent stage.

T7 cireulate chilled W/G with the trim control unit through HTS - Primary
A/S.

To verify the HTS - Primary Ascent Stage Circulation.

Vehicle Configuration:

Ascent Siage

Location:

Plant #5 - Final Assembly

Hazardous

Operations:

Alecohol Flush of HTS

Components Under Test:

A/S HTS

Test Description:

Seq.
Seq.
. Seq.

Seq.

0l: Call to Stations.

02: HTS - GSE Power Activation

03: HTS Primary Coolant Loop Evacuation and Flush-Ascent Stage only.

Ok: HTS - Primary Coolant Evacustion and W/G Fill.
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~SMP.. OUTLINE
T SMP 3356

Test Description: (Cont).

Seq. :05+ ~Gas..Entrapment. Test (Vehicle Only) (Para. 4.2.2.3.6.5)

Seq. :06: Gas Entrapment Test (Vehicle and GSE)

Seq. OT: Water/Glycol Clrculation

Seq. 08: Securing after Test - A/S
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SMP QUILINE
‘ SMP 3357

Test Title:

Flush, ‘Purge, Evacugtion, Fill and Ges Entrapment Tést-of Heat
Transport Section, Primary Déécgnt Stage

Subsystem:
_EC8

Test Objectives:

a. To verify system leak free with a 1 hr. GN2 pressure decay.

b. To clean the primary D/S HTS with flushing fluids to acceptable clean=
liness level.

c. To verify results are within Spec. Limits of 1.SP1Lk-0020.

d. To dry the HTS with a GN, Purge (pressuré decay ) and a vacuum.

e. To perform vacuum decay Verifyiné system dry. -

f. To fill the primary D/S coolant loop with certified water/glycol. -

2 T7 circulate chilled W/G with the trim control unit through HTS - Primary:
n/s.

h. To determine the amount of entrapped gas in the primary descent sﬁage:
i. To verify the HTS - Primary D/S circulation.

Vehicle Configuration:

Descent Stage
Location:
Plant #5 - Final Assembly

Hazardous Operations:

Alcohol Flush

Components Under Test:

! Primary D/S HIS

Test Description:

Seq. Ol: HTS - GSE Power Activation

Seq.‘o2: Evacuation, Flush and Purge.

Seq. 03: Evacuatlon and W/G Fill
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- SMP OUTLINE

SMP 3357

Test Description: {(Cont).

Seq. ok: Water/Glycol Circulation

Seq. 05: Securing After Test
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SMP_OUTLINE
‘ SMP 3358

Test Title:

Flush, Purge, Evacuation, Fill and Gas Entrapment Test of Heat Transport
Section, Secondary

Subsystem:

ECS

Test Objectives:

a. To verify system leak free with a 1 hr GN, pressure decay.

b. To clean the secondary HIS with Flushing'Fluids to acceptable clean-
liness level. -

e. To verify results are ¥ithin Spécification limits of LSPlh-OO?O.
d. To dry the HTS with a GN, purge and §acuum.

e. To perform vacuum decay verifying system dry.

f. To fill the secondary coolant loop with certified water glycol.

g. To determine the amount of entrapped gas in the se;ondary coolant loop.

h. To circulate chilied W/G with the trim control unit through HTS
Secondary.

i. To verify the HTS - Secondary Circulation.

Vehicle Configuration:

Ascent Stage
Location:
Plant #5 - Final Assembly

Hazardous Operations:

Alecohol Flush

Components Under Test:

Secondary HTS

- Test Descripbions:

Seq. 01l: Call to Stations

Seq. 02: HTS ~ GSE Power Activation

Seq. 03: HTS - Secondary Coolant Loop Evacuation snd Flush - A/S only

Seq. Ob: HIS - Sccondary Coolant Evacustion and W/G Fill
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SMP OUTLINE
SMP 33568

Test Description: (Cont).

Seq. 05: Gas Entrapment Test (Vehicle Only) (Para. 4.2.2.3.6.5)

Seq. 06: Gas Entrapment Test (Vehicle and GSE)

Seq. 07 Water/Glycol Circuletion

Seq. 08: Securing after test - secondary HTS
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SMP” OUTT.INE

Test Titlek

D/S HTS Leak Check

Subsygtenm:
Environmental Control (HTS D/S)

Test Objectives:

To verify the structural/mechanical integrity of the primary D/S HTS by an
operating pressure decay and leak check and pad pressure to insure clesn-

liness of system.

Vehicle Configuration:

Primary D/S HTYS complete

Location:
Plant #2

Hazardous Operations:

Not Applicable

Components Undex Tesgt:

Primary D/S HTS

Test Déscription:

Seqg. 001: Proof pressure and leak check
Seq. 002: Pressure decay
Seq. 003: Pad pressure

Seq. 00k:  Securing after test
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SMP OUTLINE
SMP 3367

Test Title:

Ascent Stage -~ Primary HTS Lesk Check
Subsystem:

Envirénmental Control (Primary HTS-A/S)

Test Objectives:

Verify the_mechaﬁical_integrity of the HTS ofxﬁhe ascent stage of the ECS.

Vehicle Configuration:

Agcent Stage only - HTS Line and component installation is complete:
Location:

Plant #2
Hazardous Operation:

HTS Structural integrity test 52 to 5k paig.

Components Under Test:

Ascent Stage Primary HTS

Test Descriptbion:

Seq. 01: HTS Structural integrity test.

Seq. 02: HTS Operational - pressure leak check.
Beg. 03: HTS Inter-coolant - loop leék test.
Seq. Oh: HIS Primary pressure dec;y fest.

Seq. 05: Securing after test.
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SMP OUTLINE

Test Title:

Ascent Stage HTS Secondary Fressure Decay, Leak check.

Subsystem:

Environmental Control Subsystem.

Test Objectives:

To verify the structural/mechanical integrity of the secondary WIS by an
operating pressure decay and leak check and pad pressure t0 insure clean-
liness of system. :

Vehicle Configuration:

Secondary HTS complete in Ascent Stage

Location:
Plant #2

Hazardousg Operation:

Not Applicable

Components Under Test:

Secondary mechanical HTS

Tegt Description:

Seq. 001: Proof pressure test.
Seqg. 002: Secure from leak test
Seq. 003: Inter-cocolant leak check
Seq. 00hk:  Pressure deca& test

beq. 005: Securing after test
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.SMP .OUTLINE

SMP 3826

Test Title:

Operational VHT:.Sgciion Insertion Loss and Voltage Standing Wave Ratio Test.

Subsystemn:

Communications

Test Objectives:

The Verificaticn of the VHF Communication RF Signal Paths

Vehicle Configurstion:

Ascent Stage
Location:
Plant #5 Final Assembly

Hazgrdous Operations:

Wot Applicable

Components Under Test:

RF Signal Paths
a. Coax Lines
b. Coax Connectors

Test Description:

Seg. 01: Cell to Stations

Seq. 02: Insertion Loss Measurements-

- TR o e

&. Verify-operation of:GSE.

-

Seq. 03: VSWR Measurements

a. Verify operation of GSE
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SMP OUTLINE

Test Title:

S-Band Section Insertion Loss and Voltage Standing Wave Reatio Test
Subsystem:

Communications

Tegt Objective:

The Verification of S-Band Communication RF Signal Paths

Vehlcle Configuration:

Mated Stages

Location:

Plant #5 Final Assembly

Hazardous Ovperations:

Not Applicable

Components Under Tegt:

RF Signal Path
8. Cosx Lines

b. Coax Connechtors

Test Descr;Ption:

Seq. OL: Cgll to Stations

Seq. C2: Insertion Loss Measurements S-Band Ascent Stage

Seq. 03: Insertion Loss Measurements S-Band Descent Stage

Seq. Ob: VSWR Measurements

Seq. 05: Securing after Test
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SMP* OUTLINE
i SMP 3850

Test Title:

Audio Insertion Loss
Subsystem:

Communications

Test Objective:

To, establish the insertion loss which will be incurred in the Vehicle and
GSE Lines.

Vehicle Configuration:

Ascent
Location:
Plant #5 Final Assembly - Integrated Work Stand

Hazardous Operations:

Not Applicable

Components Under Test:

Microphone and Headset Lines including GSE

Tegt Description:

Seq. 0l: Vehicle and GSE Insertion Loss of Microphone Lines.

Seqg. 02: Vehicle and GSE Insertion Loss of Headset Lines.

Seq. 03: GSE Insertion Loss Microphone Lines.

Seq. Oh: GSE Insertion Loss Headset Lines.

Seq. 05: Securing after Test.

a. Computation of Sequence 01, 02, 03, and Ol to obtain Vehicle
Insertion Loss of both Microphones and Headset Lines.
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SMP- QUTLINE
SMP 3851

Test Title:

In~flight Antenna and Coupler Insertion Loss Verification -
Subsystem:
Communicgtlons

Tegt Objectives:

a. To establish and record the insertion loss of the In~flight Antennas
while mounted in thelr Antenna Coupler Hats.

b, To establish and record the insertion loss of the GSE Attenuators in
thelr test configuration. )

¢. To record insertion loss and S/N's of each configuration to be used in
OCP 62500-PLG testing.

Vehicle Configuration:

Not Appliceble
Location:
Plant No. 5 lst Mezz.

Hazardous Ogerations:

Not Appliceble

Conmponents Under Test:

18C 380-21002 VHF In-flight Antenna
1SC 380-28004 A-Band In-flight Antenna

Test Description:

Seq. 0l: Insertion Losz A-Band

Seq. 02: Ingertion Loss VHF



SMP_QUTLINE
T SMP 3852

Tegt Title:

Communications Continuity and Voltage Checks with Associatgd Ano@e Stimulus
Checks and DUA Verifications

Subsysten:
Communications

Test Objectives:

To provide confidence check on vehicle communications wiring, associated
circuit breakers, anode stimulus and DUA Verification.

Vehicle Configuration:

Mated Stages (alternates provided if stages not mated)
Tocation:
Plant #5 Final Assembly Ares

Hazardous Operation:

Not applicable

Components Under Test:

Communications Circuit Breakers
Communications Wiring

Test Degcription:

Seq. 001: Description, instructions and call *o stations
Seq. 002: Continuity Verification

BSeq. 003: Voltage Verification

Seq. O0k: Anode Stimulus Checks

Seg. 005: Data Uplink Wiring Verification
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SMP OUTLINE
SMP 3913

Pest Title:

Ascent Stage Power Verification

Subsystems:

Electrical Power

Test Objectives:

Verify the integrity of the Ascent EPS Subsystem Buses

Vehicle Configuration:

Ascent. Stage
Location:
Plant #5 Final Assembly

Hazardous Opergtions:

Not Applicable

Componenté Under Test:

Panel 11
| Panel 1k and 16
Vehicle Wiring

Test Descriphion:

Seq. 0Ol: Call to Stations

Seq. 02: Bus Isolation and Continuity Verification

Seqg. 03: Connector Voltage Measurements

Seq. Ok: Trans-Lunar Bus Verification

Seq. 05: Securing after Test

6-26



_ SME OUTLINE
——— 2P 3914

Test Titles

Descent EPS Power Checkout
Subsystems:

Electrical Power

Test Objectives:

Verifies the integrity of the Descent Stage
EPS Main Feeders and Subsystem Buses

Vehicle Configuration:

Mated Stages
Location:
Plant #5 Final-Assembly

Hazardous Operastions:

Not Applicablg

Components Under Test:

Panel 1]

Panels 14 and 16

Panel 1

Panel 8

Descent ECA's No. 1 gnd 2
Vehlcle ﬁiring

Test Description; .

Seqg. 01: 'Call to Statiéns

Seq. 02: Continuity verification of the Vehicle Descent Stage Buses

Beq. 03: Load Comnector Voltage Verification

Seq. Ok: Comm. TV Voltage Verification

Seq. 05: Securing after Test
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SMP QUTLINE
SMP_ 3950

Tegt Title:

*

EPS Lines Installation Resistance check
Subsygtem:
Electrical Power

Test Objectives:

a. To verify proper bonding between:

1. Vehicle structure and IM ground points

2. Mated stages

b. To verify configuration and installation of each EPS feederline cable
by means of resistance measurements with pre-determined tolerances.

Vehicle Configuration:

Ascent Stage, Descent Stage, and mated stages

Location:
Plants 2 and 5

Hazardous Operations:

Not applicable

Components Under Test:

a. LM ground points
b, BPS feederline cables

Test Description:

Seqg. Ol: A/S and D/S Ground Point Registance Measurement Checks.

Seq. 02: EPS Lines Ingtallation Resistance Checks. .
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~SMP QUTLINE
SMP 6150

Tegt Title:
Bi-Monthly Pad Pressure Check for A/S Propulsion, RCS and D/S Propulsion.
Subsystem:

A/S Propulsion, RCS and D/S Propulsion.

Test Objectives:

To pressurize systems and verify pad pressure.

Vehicle Configuration:

Ascent Stage, Descent Stage or Mzted Stages.
Location:
Wherever Vehicle is located.

Hazardous Conditions:

Pneumatic Pressure up to 100 psig.

Components Under Tesh:

A/s Propulsion, RCS, and D/S Propulsion subsystems in their entirety.

Test Descriptions:

Seg. 01: Verification of Pad Pressures APS, RCS

a. Monitor and record pressure of the He Tark #1, He Tank #2,
Oxid Tank, Fuel Tank, RCS Fuel Services "A"™ and "B", RCS
Oxid Sexrvicés "A" and "B", RCS He Tank Fill Systems "A" and
"B", RCS Fuel Tank Fill Systems "A" and "B", RCS Oxid

Tank Vent, Fuel Tank Vent, Test S/0 Valve, Pre Valve, Test Point.
Disconnects amd QD GP9406. Remove and replace DPS Oxid Relief
Valve Desicator and RCS He Tankage Module Desicator if pink in
color. If any of the pressures recorded above were below 9 or

10 psig as called for in the SMP, perform Sequence 02 or 03.

Seq. 02: Preggurization of APS and DPS.

Seqg. 03: Pressufization of RCS Tanks, Fuel and Oxid
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SMP QUILINE
: SMP 6151

Test Title:

hAscent and Descent Propellant Tank Dryness Verification.

Subgystem:
RCS, APS, DPS

Test Objectives:

To insure dryness of the Ascent. and Descent Propulsion Systems.

Vehicle Configurstion:

Ascent and Descent Stages

Location:

Plant #5 - Final Assembly

Hazardous Cperation:

Not Applicable

Components Under Test:

All Fluid propulsion components.

Test Description:

Seq. 001: A/S Propulsion Tank Dryness Verification
Seq. 002: D/S Propulsion Tank Dryness Verification

Seq. 003: RCS Manifold Dryness Verification
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OCP QUTLINE
"0CP-GF=-26007-1M-8

Tes@,Title{
‘ Descent Stage Substitute Proneliant Cold Flo; Test
Subsystem: .
Descent ProPulsioﬁ

Test Objectives:

To hydraulically balance the Descent Stage Propellant Feed System. To demon
strate the performance characteristics of the vehicle helium regulators st

a pre-determined inlet pressure..

Vehicle Configurafion:
Descent Stagéf
Location:
Cold Flow Facility

Hazardous Condition:

Pneumatic Pressures up to 1000 psig.

Equipment Under Test:

Pressurization and Propellant Feed Section.
- a. Pressure reducers (regulators)

b. Orifice Plates

Test Descriptions: -(Pard. 4.2.2,8.3.4)

Seq. O0l: Call to Stations

Seq. 02: Substitute Propellant Fill

a. Fill of fuel and oxidizer tanks with substitute propellants to
provide liquid media for- flowing through the feed system for
orifice sizing.

Seg. 03: Pre-Run Operation Helium Section

a. Verification of facility gaseous helium status.

b. Verification of a safe-start condition prior to pressurization.

Seq. O4: Pre-Run Preparation of Instrumenﬁéﬁion Module

a. Assurance of instrumentation module bleed in,
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OGP OUTLINE

OCP=GF=26007=IM-8 -

Test Description: (Cont).

Seq., 05:

=38
b.
C.

Seq. 06:

.

Seq.

Seq.

Pre-Run Fluid System Bleed

Verification of a préber'bieeﬁ‘ih'from the propellaht tenks to the
engine simulgtor.

Verification that the oxid and fuel weigh tank patch_unit is in &
"a0" condition.

Obtaining of initial fuel and oxidizer sight glass readlngs.
(Actual level of propellants in respective tanks).

Test Operations~Flowmeter Calibration

Performsnce of a flowmeter calibration run during which the sub-
stitute propellasnts are flowed from the vehicle tanks into their
respective fuel and oxidizer catch tanks and weighed.

Indication by TC of his choice of continuing in sequential order
through Seq. 09 or to perform Seq. 10. The option is to repest
the run from the pertially filled tanks.

Post Test Operation

Unloading of weigh catch tank unit. (Return substitute propel-

lants to storage and transfer carts.)

Pre«Run Operations

Bleed of Fluid System refer to Segquence 05.-

Tegt Operations

Performance of & flowmeter calibration run during which the sub-
stitute propellants are flowed from the vehicle tanks into their
respective fuel and oxidizer catch tanks and weighed.

Vent of Pressurization and Propellant Section

Vent of propellant tahks to ambient.

_ Vent of upstream of solenoid latch valves to ambient.

Obtaining final sight glase readings.

Performance of Post‘Testfcaiibratfon‘proceduresu

Post Test Operation

" Return of substitute propellants to the storage and transfer carts.

Pre-Run Operations-Ambient Helium Propellant Utilization

Load of substitute propellants {ox and fuel).
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OCP QUTLINE
- OCP=GF=26007-LM-8

Test Deseription: (Cont).

Seq.

Seq.

Seq.

Seq.

Seq.

Seq.

Seq.

Seq.

Seq.

Seq.

Seq.

Seq.

Seq.

13:
a.

1k

19:

20 :

Pre-Run Operations Helium Jection
Refer to Seq. 03

Pre-Run Operation of-Prepsration of .Instrumentation Module

Refer to Sequence OL.

Pre~Run Operations Fluild System Bleed

Refer to Sequence 05.

Test Operations - Flow Meter Calibration.

Refer to Sequence 06.

‘Post Test Operation

Refer to Sequence 07.

Pre-Run Operation Fluid System Bleed

Refer to Sequence 08.

Test Operations - Flow Meter Calibration

Refer to Sequence 09.

Vent Pressurization and Propellant Sections

Refer to Sequence 10.

Post Test Operation - Return Substitute Propellants to

Storage and Transfer Carts.

Refer to SBequence 11.

Pre-Run Operations Amwbient Helium Propellant Utilization

Load of substitute propellants (oxid and fuel).

Pre-Run Operations Helium Section

Refer to Sequence 03.

Pre-Run Operation of Preparation of Instrumentation Module

Refer to Seguence Ok.

Test Operations - Propellant Utilization

Verification of propellant initial levels in their respective
tanks.
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OCP OUTLLNE
OCP=GF=26007=1M-~8

Test Description: (Cont).

b.

Sea. 26

Flow of substitute propellants from their tanks through the
engine simulator into the storage and transfer carts at a pre-

determined flow rate.

Vent Pressurization and Prqggllant Sections

Vent of propellant tanks to ambient.
Final sight glass readings are obtained.
Final data recordings.

Return Freon to Storage and Transfer Carts

Application of pad pressure to tank.

Secure from test.
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OCP OUTLINE
OCP-GF=-26008-IM-8

Test Titlg:

Descent Stage Propellant Feed Section, Dry and Sample
Subsystem:

D/S Propulsion

Test Objective:

Verification of dryness in DPS at the conclusion of Cold Flow Testing

Vehicle Configuration:

Descent Stage
Location:
Cold Flow Facility

Hazardous Operations:

Pneumatic Pressure to 50 psig.

Components Under Test:

Propellant tanks and lines

Test Description:

Seq. 0l: Call to Stations

Seq. 02: First Flush Fluid Fill (Qow level)

a. Filling of fuel tank to about 5 inches with freon TF, to float
away any water in the bottom of the fuel tank.

Seq. 03: First Flush Fluid Drain

a. Draining fuel tank of all freon.

Seq. Obk: BSecond Flush Fluid Fill

a. Filling of fuel tank with freon TF to float away any remaining
water.

Seq. 05: BSecond Flush Fluid Drain

a. Draining of fuei tank level to 5-7 inches as freon is reburned
to the storage cart.

b. Checking of cleanliness by taking samples.

¢. Draining end discarding of remaining freon.
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OCP QUTLINE
OCP-GF-26008-1M-8

Test Description: (Cont).

Seq. 06:

&.

Seq. OT:

Seq. 08:

Seq. 09:

Seg. 10:

First Flush Fluid Fill (low level)

Filling of oxidizer tank to about 5 inches with Freon TF, to
float eway any residual water in the bottom of the oxid. tank..

First Flush Fluid Drain

Draining oxidizer tank of all Freon.

Second Flush Fluid Fill

Pilling of oxidizer tank with Freon TF to float away any remaining
water. .

Second Flush Fluid Drain

Draining of oxidizer tank level to 5=-7 inches as Freon is returned
to the storage ecart.

Checking of cleanliness by taking smmples.
Draining and discarding of remaining Freon.

GNé Warm-up and- Purge

Drying of the System

1. Purge the oxidizer and fuel tanks with warm GN, for L hours at
50 psig.

Checking for DPS Dryness

i. Samples from the oxidizer and fuel systems will be checked for
Freon and moisture ‘content.

Simultaneous Purge of Fuel and Oxidizer Systems

Sequence 11 will be performed oniy in the event that the samples
taken in Sequence 10 fail. This sequence is -essentially a
duplicate of Sequence 10 pertaining to both the fuel and oxidizer

systems.

Repurge of Oxidizer System

This sequence is performed only in the event that the fuel system
samples met specificatlons and cne or both oxidizer samples
fgiled. This sequence 1s essentially a duplicate -of Sequence 10
pertaining to the oxidizer gsystem,
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0CP OUTLINE
OCP-GF~26008-IM-8

Test Description: (Cont).

Seq. 13:

a'

Seq. 1h:

Seqg. 15:

Repurge of Fuel System

This sequence is performed only in the event that oxidizer system
samples melt speciflcatlions and one or both fuel samples falled.
This sequence is essentially a duplicate of Sequence 10 per=-
taining to the fuel system.

System Sampling After 8 Hours

Verification that the Freon and/or moisture content does not
exceed 200 ppm.

1. Allow system to dwell 8 hdurs; at the end of 8 hours take new
Freon and water samples.

If the samples exceed 200 ppm then repeat Sequence 11, 12 and 13
as necessary, then repeat Sequence 1k.

Securing After Test

Application of GNo blanket pressure of 10-20 psig to fuel and
oxidizer tanks through GQ 9440 and GQ okkl. (Paragraph L.2.2.8.L4).
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OCP OUTLINE
OCP-GF=26019-IM-8

Teat Title:
Tow Pressure Descent Fngine Interface Leakage Check

Subsystens:

D/S‘Propulsion

Test Objectlves:

a. To establish the leakage integrity of the D/S engine interfaces at low
pressure.

b. To leak check all mechanical connections and all new brazes not pree-
viously lesk checked.

Vehicle Confipguration:

Descent Stage
Location:

IM-Final Assembly Area

.Hazardous Opergtions:

Pneumatic pregsures to 50 psig.

Components Under Test:

D/S Propellant Feed Section Vehicle/Engine Interfaces. Propellant line
quick disconnects.

Test Description:

Seg. 01l: Call to Stations

Seq. 02: Descent Engine Interface Legk Check. (Para. 4.2.2.8.3.6)

8. Pressurization and venting of the D/S propellant tanks wilth GHe
(3 cycles) to ensure a GHe environmment throughout the system.

b. Pressurization of the D/S propellant tanks and engine feed lines
to 50 pslg Gie.

¢. Leak check of the D/S engine interfaces and feed lines using a
masg spectrometer leak detector.

d. Leak check of the D/S propellant line quick disconnects using =a
volumetric leak detection meter (I1IM).

e. Ieak check of the D/S engine solenoid vent valves using a mass
spectrometer leak detector.

f. Venting of GHe from propellant tanks.
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QOCP OUTLINE
R OCP-GF-26019-H{1-8

Test Description: (Cont).

Seq. 03: GNo Blanket Pressure Applicetion

&. Pressurization and venting of the D/S propellant tanks with
GNo (3 cycles) to clear them of GHe.

b. Pressurization of the propellant tanks to 15 psig with GN5.

Seq. Oh: Securing After Test
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OCP OUTLINE
OCP=(F-26022 =T M-3

Test Title:

Descent Stage Internal Component Leak Checks
Subsystem:

D/S Propulsion.

Tegt Cbjectives:

To establish that the leakage integrity of the D/S propulsion subsystem was
not degraded during.the Cold Flow Tests, and to establish the préssure

integrity of the propellant system.

Vehicle Configuration:

Descent Stage.

Locgtion:
Cold Flow Facility

Hazardous Operationg:

Pneumatic pressures up to 1000 psig.

Comgonents Under Test:

Helium reguletors, burst disc, check valves, low pressure manifolds and
propellant tanks.

Tegt Descriptions:

Seq. 0l: Call to Stations

Seq. 02: Subgtitute Propellant Fill, Fuel (Para. 4.2.2.8.3.1 (b)
(6)).

g, Flll tank with substitute propellant to reduce pneumatic pressure
energy stored in tank during Sequence Oh.

Seq. 03: Substitute Propellant Fill, Oxidizer (Para. 4.2.2.8.3.1 (b) (6)).

a. Typlecal to Sequence 02.

Seq. Ok: Regulator Creep, and Propellent Burst Discs Leak Tests. Proof
pressure tests of the low pressure manifolds and propellant tanks.

Seq. 04-027: Regulator Creep Test (Para. 4.2.2.8.3.3., (e))

a. Application of vacuum on reference porits of primary and
secondary regulators.
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Test Description:

OCP_QUTLINE
OCP-GF-26022-IM-8

(Cont).

b.

Seq.0l-Ol7A:

b.

Seq. OL-062:

a.

b.
Seq. 0k-080:

=

Pressurization of high pressure manifold to 950 psig GHe
through port GQ 905 with latching valves open.

Closing of primary and secondary latching valves after checking
that the regulators have locked up and are maintaining a
maximum oFf 255 psig outlet pressure.

Venting of the low pressure manifold through GQ 9425 to 212 psig.
Opening of primary solenoid valve.

Monitoring of primary regulator creep by observing for a
specified period of time the pressure rise in the Regulstor

Creep Verification Unit.

Repetition of above steps for secondary regulator. {Sequence
ok-038).

Préssurization of the Tow Pressure Manifold to Proof Pressure
(Para. 4.2.2.8.3.1 (b))

Pressurizétion of low pressure manifold to 358 to 367 psig Glip
through part GQ 9h25 with the primary and secondary solenoid
valves closed.

Venting of low pressure manifolds to zero psig.

Fuel and Oxidizer Burst Disc Leak Check (Para. 4.2.2.8.3.3 (g))

Pressurization of oxidizer and fuel propellant feed system to
regulator lock-up pressure (238 psig/253 psig maximum)

Leakage check of the fuel and oxidizer burst discs.

Proof Pressure Test of Fuel and Oxidizer Propellant Tanks.

Pressurization of the cavities between the relief valves and
the burst discs in the fuel and oxidizer systems to 180 to 200

psig.

Pressurization of the oxidizer tank to a proof pressure of 358
to 367 psig.

Rapid venting of the oxidizer tank to below 270 psig.

Pressvrization of the fuel tank to a proof pressure of 358 to
367 psig.

Rapid venting of the oxidizer tank to below 270 psig.

Venting of propellant system to 8 to 10 psig.
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OCP QUTLINE
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(Cont}.

Seq. 05: Quad Check Valve Leak Check (Para. 4.2.2.8.3.3 (£))

Seq.

Seq.

Seq.

Beg.

=

05-005:
a.
05-021:
a.
05-0l1:

8.

b.

Venting of low pressure manifold.upstream of check vaifves
through GQ 9h25 to atmosphere.

ILeak ‘Check Downstream Check Valves

Collection of Helium Leaking Past Check Valve Using the LDM.

Leak Check Upstream Check Valves

Collection of helium leaking past check valve using the LDM.

Leak Check Wholg Check Valves Assemblies

Collection of helium leaking past fuel check valve assembly
using the LDM.

Repetition of prior steps for oxidizer check valve assembly.

06: Substitute Propellant Offloading

=

‘Pressurization of propellant tanks with GHe through GQ Shhk2

GQ 94h3 to 50 psig.
Offloading of propellants
Closing of helium suppiy.

Vénting of propellant tanks to 15 psig
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Test Title:

D/S Propulsion System Verification
Subsystem:

D/ Propulsion

Test Objectives:

To verify that the descent stage propulsion system is ready for shipment
to Kennedy Space Center by performing functional and pressure integrity
tests.,

Vehicle Configuration:

Descent Stage
Location:
Cold Flow Facility

Hazardous Operations:

Pneumatic pressures up to 2200 psig.

Components Under Test:

&a. Supercritical Helium Tank

b. Helium Explosive Valves

¢. Latching Helium Solenoid Valve
d. Hellum Regulators

e. Quad Check Valves

f. Compatibility Squib Valves

g&. Pressure Relief Valves and Burst Discs
h. ZEngine Pre-Valves

i. Engine Bsll Valves

d. XNew Brazes

k. Mechanicgl Fittings

Test Description:

Seq. 01l: Call to Stations
Beq. 02: - SHe Tank Purge and Sample
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Test Description: (Cont).

Seq. 03: SHe Tank Cold Gas Flow, IHe ¥ill and Cold Soak. (Para. 4.2.2.8.
3.3)
8., TLoadlng of the SHe tank with liquid helium, cold soak of the

system for 6 hre. minimum, topping off SHe tenk with IHe and
pressurization to 80 psig.

Seq. Oh: SHe Tank Heat Leak Test (Para. 4.2.2.8.3.3 (b))

a. Monitoring and recording of SHe tank pressure for 2L hours.
Seqg. 05: SHe Tank Leak Test, Latching Helium Solenold Valve Leak Check, and
High Pressure Manifold Proof and Leak Check. (Para.E.2.2.5.3.35

Seq. 06: Helium Regulstor Functional Check and Creep Test. (Para. 4.2.2.8.
3.3)

B Check of the regulstor 5y recording inlet and outlet tempersture
end pressure under flow conditions.

Seq. 07: Proof Pressure and Leak Check of Brazed Bypass Caps, Relief Valve
Functional Check, Quad Check Valve Functionsl and Leakage .Check,
Ehgine Ball Valve Leak Check, Pre-Valve Leak Check, and Thermo-
Relief Check. (Para. k.2.2.8.3.3 and 4,2.2.8.3.7)

a. Determination of relief.valve cracking and reseat pressure.

b. Internal leak check of relief valves

c. Internal leak check of squib.valves

d. External leak check of all new brazes and all mechanical joints
from downstream of the compatibility squib valve through the

engine interface and including the engine lines.

e, External leak check of all components and fittings between the
regulator outlets and the compatibility sduibs.

f. Internal lesk check of quad check velves.

Seq. 08: Engine Ball Valve Leakage Check Using GNo. (Para. 4.2.2.8.3.7)

2. Leak check of fuel bhall valves, oxidizer ball valves and engine
pre~vglves.

Seq. 09: Qued Check Valve Low Pressure Leakage Test on Factory Floor On
Para. 4.2.2.8.3.

Seq.llo: Pressure Purge D/S Propulsion and SHe Tank Blanket Pressure (GNo)
Reapplication. (Para. 4.2.2.8.4)

Seq. 11: Securing After Test
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Test Title:

D/S Propulsion §/S Proof Pressure H/P Manifold Helium Leak Check, SHe Tank
Hegat Leak Test, and Mission Simulaﬁion Run.

Subsystemﬁ
D/S Propulsion

Test Objectives:

a. FEstablishment of structural integrity at proof pressure level of the
following:

1. He start tank with associated lines.
2. High pressure manifold.
3. SHe tank (at modified proof pressure level)

b. ZEsteblishment of leakage integrity at operational pPressure level of the
following:

1. High pressure manifold.

2. BSHe tank.
¢+ Verification of heat leak characteristies of the SHe tank.
d. Performence of a mission simulastion run.

Vehicle Configuration:

Descent Stage
Locatiqn:
Cold Flow Facility

Hazardous Operations:

Seg. 06: Pressurization of the high pressure manifold, 217k to 227k psig;
Pressurization of SHe tank, 1880 to 1925 psig.

Seq. 12: Pressurization of ambient He start tank to 227h psig.
Seq. 13: Pressurization of propellant tanks to 240 psig.

Components Under Test:

Plumbing connections, SHe and He tanks with associgted lines.

Test‘Descriptions:

Seg. OL: Cell to Stations

Seq. 02: SHe Tank Purge and Sample
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Test Deseriptions: (Cont).

Seq. 03:

Seq. Oh:

Seq. 05:

Seq. 06:

d.

Seq. 0T

Seq. 08:

Seq. 09;

Verification that the SHe tank is filled with sufficlently pure
helium,

SHe Tarik Cold Gas Flow and LHe Fill

Cooling of the SHe tank followed by filling with IHe.

SHe Tank Stabilization

Monitoring of pressure in SHe tank for 2=-3 hours.

Safety Precautions for Emergency SHe Tank Venting (LDG 563-26041-9 )

Verification of hook-up per Fig. 1-9 with exception of line 05 to
GQokos.

High Pressure Manifold Proof and Leak Test. SHe Tank Modified
Proof and Legk Test, and Latching Valve Lesk Test.

Pressurization of the line that connects to GQ9LO5.

Proof pressurization of High pressure manifold. (Para. 4.2.2.8.3.

1 (v) (2).)

Pressurization of SHe. tenk to modified proof pressure (Para.h.2.
2.8.3.1 (b} (1)).

Leak check of secondary'(downstrqam) SHe burst disc, leak check of
the burst disc cavity and all brazed joints. (Para.4.2.2.8.3.3

(e) (3))-

Leak check of primary (upstream) burst dise. (Para.k.2.2.8.3.3 (b)

(L).

Leak check of all brazes and mechanical joints in the SHe tank and
high pressure manifold down to the regulstor inlets. This is &
dry lesk test.

Lesek check of GQ9LOL and GQSLOT for 10 minutes aftér first bubble with
caps off, followed by & leak check alfter one hour with the caps on.

Internal leak check of primary and secondary shutoff valves.

IHe Fill and Cold Soak

Filling of the SHe tank with IHe followed by a cold soaking for
six (6) hours.

SHe Tank IHe Refill and SHe Pressurization

Filling of the SHe tank (topped off) with IHe and pressurizing.
1t to a supercritical state with additiongl helium.

SHe Tank Heat Leak Test
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Test Descriptions: (Cont).

&.
Beq, 103
a.
Seqg. 11:
al
Seq. 12:
A.
Seq. 13:
a.
Seq. 1h:
a.
Seqg. 15:
e

Seq. 16
8.

Seq. 1T:
a.

* Seq. 18:

Monitoring of the SHe tank for the pressure rise due to external
heat inputs to the tank.

Substitute Propellant Fill (fuel side)

Filling of fuel tanks with freon.

Substitute Propellant Fill (Oxidizer Side)

Filling of oxid tanks with Freon.

Ambient He Start Tank Proof and Leak Test

Leak check of all brazes and mechanical joints per Figure C-2
of Supplement 2. This is a dry leak check of ambient helium start
tank.

Mission Simulstion Profile Run

Performance of the SHe Mission Simulation Run duplicating the IM
mission duby cycle program, The SHe primary burst dise is then

-leak checked., Observetion of helium guantity leaking past SHe

prim&ry burst diSCo_ (P&I‘a.. "I'-2-2-803.3 (g) (2) )o

Securing After Test

Venting of the SHe tank, the prop. tank ullage and warming the SHe
tank to ambient condition.

Substitute Fuel Propellant Off Loading

Draining of the Freon from the fuel tanks to prepsre for & re-
fi1ling with water for orificlng runs.

SHe Tank Venting (to be done only if required)

Venting of the SHe tank until it stabilizes at 60 to 100 psig.

Securing SHe tank (to be done only if reguired)

Venting of facility pressure to zero.

Securing After Test
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Test Title:

Descent Stage Propulsion Electrical and Fiuid Check
Subsystems:
Descent Stage Propulsion:

Test Objectives:

a, Verification of facility compatibility with parts of the descent stage
wiring harnesses, at the interstage connectors.

b. Verification of responses of electrically operated fluid confrol and
monitoring devices in the descent stage-propulsion subsystem to known
stimuli, and identification of sensor output chennels at the interstage

connectors.

c. Verification that performance of pneumetically operated components located
between the helium pressure regulators and the descent stage engine
interface is within the limits stipulated in the Master End Item
Specification.

d.  Establishment of a confidence level for subsequent pressurization of
the low pressure lines, tanks, and other components in the descent

stage propulsion subsystem.,

e. Verification that leak rates of all 1ineé, vessels, and compcnents
located between the helium pressure regulators and the descent stage .
engine interface are within the limits stipulated in the Master End

Item Specification.

Vehicle Configuration:

Descent Stage
Location:
Cold Flow Facility

Hazerdous Conditions:

2. Helium high pressure manifold up to 875 psig.
b. Helium low pressure menifold up to 350 psig.
c. Propellant tanks up to 275 psig.

Equipment Under Test:

&. Pressure transducers and wiring harness associated with low pressure
helium manifeold, and the propellant tanks and propellant feed section.
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Equipment Under Test: (Cont).

be

Ce

d.

-1

f.

Ee

h.

i.

Test Description:

Temperature transducers and wiring harness associated with the
propellant tanks.

Propellant tanks.

Propellant feed section.

Low pressure helium lines.

Lunar dump explosive valves,

Lunar dump latching solenoid velves.

Helium letching solenoid valves.

Burst disc/relief valve assemblies.

Seq. 001:

Seq. 002:

Call to Stations

Solenoid Latching Valve Channel Identification and Lunar Dump
Valve Test Line Proof/Leak Check. (Paragraphs k.2.2.8.3 and
h.,2.,2.12.3.)

Application of regulated blanket”pressure upstream of lunar
dump valves. Cycling of the following valves for verification
of mechanical actuation and proper electrical response:

1. Fuel Vent Solenoid Valve Open G43500K
2. Oxidizer Vent Solenoid Valve Open GQL000X
3. Helium Primary Solenoid Valve Closed GQ3300X
L. Helium Secondary Solenoid Valve Open (GQ3310X

Pressurization of Lunar Dump Valve test lines to proof
pressure of approximately 350 psig.

Venting of pressure in Luner Dump Valve test lines to approx-
imately 240 psig.

Performance of Lunar Dump Valve internal.leek checks.

Venting of pressure in Lunar Dump Valve test lines to approx-
imately 200 psig.

External leak checking of Lunar Dump Valve test lines.
Internal leak checking of test ports GQOM48 and GQokhg.

Venting of pressure in Lunar Dump Valve test lines to zero psig.
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Test Description:

Seq. 003:

=%

b.

Seq. O0L:

b

S8eq. 005:

OCP OUTLINE
OCP-GF-26043-1M3

(Cont).

Pfopellant Tank Temperature Transducer Partial Chennel

Tdentificetion. (Paragraph 4.2.2.12.3.1)

Comparison of expectéd indications with electrical outputs of
the following transducers (et test cell ambient temperature):

). Temperature, No. 1L Fuel Tank Bulk GQ3T718T
2. Temperature, No. 2 Fuel Tank Bulk GQ3T1oT
3, Temperature, No. 1 Oxidizer Tank Bulk  GQ4218T
4, Temperature, No. 2 Oxidizer Tank Bulk  GQ4219T

Sequential applicetion of stimulus and verification of increased
outputs of above transducers.

Pressure Transducer Partial Chennel Identification (paragraph

4,2,2,12,3.1)

Comperison of expected indications with electrical outputs of
the following transdicers (with pad pressure epplied).

1. Pressure, No. 1 Fuel Tank Ullage GQ3501P
2. Pressure, Engilne Interface, Fuel GQ3611P
3. Pressure, No. 1 Ogidizer Tank Ullage GQLO01P
4, Pressure, Engine Interface, Oxidizer é&gillP
5. Pressure, He Reg Outlet Manifold GQ3018P

6. Pressure, He Reg Outlet Manifold, Redundant  GQ3025P

Sequential removal of power to above pressure transducers and
verification of appropriate channel output loss.

Descent Stage Regulated Pressure/Propellant Tanks/Prdpellant Feed
Section Electrical Validation, Component Structural Integrity
Test and Dry Leak Check. (Paragraphs 4.2.2.12.3, L4.2.2.12.3.1,
h,2,2.8.3)

Venting of pad pressure from low pressure helium menifold,
propellant tanks, and feed sections to ambient pressure.

Comparison of expected indications with electrical responses
of the following transducers (at ambient pressure).

1. Pressure, He Regulator Outlet Manifold GR3018P
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Test Description: (Cont).

2. Pressure, He Regulator Outlet Manifold, Redundant GQ3025P

3. Pressure, No. 1 Fuel Tank Ullage GQ3501P
4, Pressure, Engine Interface Fuel GQ3611P
5. Pressure, No. 1 Oxidizer Tenk Ullege GQL0o01P
6. Pressure, Engine Interface Oxidizer GQk111P

c. Pressurization of the fuel/oxidizer tanks and feed sections
to approximetely 55 psig through ports GQohh2 and GROLL3;
comparison of outputs of transducers in (v) to expected indications.

d. Repeat of (c} at pressures of 125 and 205 psig.

e. Pressurization of the fuel and oxidizer burst disc/relief valve
cavities to approximately 100 psig through ports GQouhl and
GQOLL5; wverification of the proper seating and opening of relief
vent valves.

f. Disablement of the helium secondary regulator by closing the
helium secondary solenoid valve and opening the helium primary
solencid valve; pressurizetion of the helium high pressure
manifold to approximately 100 psig through port GQokoh; compari-
son of the following transducer outputs to expected indications:

1. Press He Reg Outlet Manifold GQ3018P
2. Press He Reg Outlet Manifold, Redundant GQ3025P

e Pressurization of the heliwm high pressure manifold to approxi-
mately 520 psig through port GQOLOL and the low pressure manifold
to primery helium regulator lockup pressure; comparison of the
following transducer outputs to expected indications:

1. Press He Reg Outlet Manifold GQ3018P
2. Press He Reg Outlet Manifold, Redundant GQ3025P

h. Venting of helium high pressure and low pressure manifolds to
approximetely 225 psig through port GQokos.

i. Disablement of the helium primary regulator by closing the helium
primary solenoid valve and opening the helium secondary solenoid
velve; repressurization of the helium high pressure manifold to
approximately 520 psig through port GQ 94Ok and the low pressure
manifold to secondary helium regulator lockup pressure,
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Test Description: (Cont).

3o

k.

1.

Me

.

Qe

Prevention of gas back-flow through helium primary regulator-
i1 subsequent pressurization by opening the helium primary
solenoid valve; pressurization of low pressure manifold to
proof pressure of approximately 350 psig through port GRIL25.

Venting of pressure in high and -low pressure-manifolds to
approximetely 200 psig using ports GQO4LO and GQOLLI.

Disablement of both helium regulators, by closing helium primary
and secondary solenoid-valves, to prevent possibility of
excessive regulator back flow during leak check; performing of
helium external leak check of the low pressure manifold between
reguletor outlets and -compatibility valve inlets.

Internal leek checking of flight half quick disconnects listed
below, using liquid displacement meter:

1. GQOuLo
2. GQokhl
3. GQIL30
L. GQoh31
5. GQok32
6. GQIL33
7. GQokas

Opéning of helium primery solenoid valve and venting of the
high and low pressure manifolds to ambient through ports

-GQOLLO and GQOLLl to permit subsequent leak checking; per-

forming of internal leask checks of fuel and oxidizer quad
check valves by back pressurizing to 10 psig and sensing leak
rate at an upstream port.

With approximately 200 psig in the fuel and oxidizer tanks,
proceed with verificetion of fuel and oxidizer relief valve
cracking pressures by pressurizing to above 260 psig and
venting to approximately 254 psig through the ports listed
helow.

1, GQolhl (oxidizer relief valve).

2. GQOoUks5 (fuel relief valve).
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Qe
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(Cont. ).
Venting of pressure in propellent burst disc/relief valve

cavities to approximately 200 pslg through ports GQO4LY and
GQolks and performing of following tests.

1. Internsl leskage of ports GQOoh4k and GQOULS5.

2. Externel leskage of burst disc/relief valve lines.
Pressurizing of propellant burst disc/relief’valVe cavities to
approximately 250 psig through ports GQOLLL and GQOMLS5; perform-
ing of internal leak checks of relief valve poppets.
Pressurization of oxldizer tenks to approximately 270 psig
through port GQOLL2; comparison of expected indications with
electricel outpubs of the following transducers:

l. Pressure, No. 1 Oxidizer Tank Ullage GQLoolP

2. Pressure, Engine Interface, Oxidizer GQL111P

Rapid venting of oxidizer ullage pressure to approximetely
235 psig through port GQ94s52. '

Venting of pressure from oxidizer burst disc/relief valve cavity
to zero psig through port GQoilhl; performing of internal leak
checks of the following components:

1. Oxidizer burst disc,

2. Oxidizer lunar dump explosive valve.

Venting of pressure between the oxidizer check valve and
oxidizer compatibility explosive valve to zero psig through
port GQOLLQ; performance of internal leak check of oxidizer
compatiblility explosive valve.

Pressurization of fuel tenks to approximetely 270 psig through
port GQoLL3; comparison of expected indications with electrical
outputs of the following transudcers:

1. Pressure, No. 1 Fuel Tank Ullage GQ3501P

2. Pressure, Engine Interface, Fuel GQ3611P

Repid venting of fuel ullage pressure to approximetely 235 psig
through port GQ9OU53.
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Test Description: (Cont).

Venting of pressure from fuel burst disc/relief . valve cavity %o

* zero psig through port GQokL5; performing of internal leak checks
of the following components: -
1. Fuel burst dise.
2, Fuel lunar. dump explosive. valve.

¥» Venting of pressure between the fuel check valve and fuel

compatibility explosive valve to zero psig through port
0Qolhl; performance of internal leek cheéck of fuel compatibility

explosive valve.

Seq, 006: Descent Stage Regulated Pressure Componept and Propellant
Feed Section Dry Lesk Check, (Paragraph 4.2.2.8.3)

a. Pressurization of the helium high pressure manifold to 8pproxi-
mately 875 psig through port GQQuOk; performence of primary
secondary solenoid latching valve internal leak check using

port GQIL25.

b, Exteblishment of epproximately 15 psig pad pressure between
helium letching solenoid valve outlets and propellant
compatibility explosive valve- inlets, using port GQoh25.

c, Bstablishment of approximately 30 psig pad pressure between
supercritical helium explosive valve outlet and helium solenoid
letching valve inlets, using port GQ9hOk.

d. External leak checking of propellant feed section from
propellant compatibility explosive valves to engine interface,

using helium leak detector at 235 psig.

e. Internal leek checking of primery and secondary seals of the
fuel &nd oxidizer trim orifice flange assemblies, using liquid
displacement meter.

f. Internal leak checking of the vehicle ports listed below, using
liduid displacement meter: '

1. GQols2
2. GQ9ks3
3. Qokse -
L,  GQOL5T
5. GQI463
6. GQOL6k
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Test Description:

g

Seq. 007:

Seq. 008:

= B TV

g.

h.

OCP _CUTLINE
OCP ~GF -26043 ~I.M8
(Cont).
External leak checking of the propellant tank diffusey covers,
using the hellum leak detector.

Internal leak checking of the vehicle ports listed below,
using liquid displacement meter:

1. GQobLk2
2.  GQohi3

Venting of pressure in the propellant feed section t6 a pad
of approximately 15 psig,

Propulsion Transducer Blankel Pressure CGonfidence Check

(Paragraph 4,2.2,12,3)

=1

Comparison of expected indications with electrical outputs
of the following pressure transducers:

Pressure, Helium Regulator Oubtlet Manifold GQ3018P

Pressure, Helium Regulator Cutlet Manifold,
Redundant -GQ3025P

Pregssure, No. 1 Fuel Tank Ullage GQ3501P
Pressure, Engine Interface, Fuel GQ3611P
Pressure, No. 1 Oxidizer Tank Ullage GQLOOLP
Pressure, Engine Interface, Oxidizer GQh111P

Check of Engine Bleed Lines (Para. %.2.2.8.3)

-

o W

External helium leak checking of the lines listed below
at approximately 220 psig, using the helium leak detector:

xidizer low point drain line
(xidizer high point drain line
Fuel low point drain line

Fuel high point drain line
Pre~valve test shut-off vélve line

Internal helium leak checking at the ports listed below
at approximately 220 psig, using the liquid displacement
meter:

GQOL5T
GQIlT6
GQOLTT
GQok78
GQOLTY
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Ascent Stage Substitute Propellant Cold Flow Test.

Subsystem:

Ascent Stage Propulsion.

Tegt (bjectives:

.

bl

dl

€.

To hydraulically balance the ascent stage propellant feed
gysten,

To demonstrabte the performance characteristics of the
pressurization and propellant feed system with the four pressure
regulators opevating individuvally and in combination. .

To demonstrate the performance characterigtics of the Pressure
regulators under decaying inlet pressure and low temperature
conditions, and to demonstrate the performance characteristics
of the solenoid latching valves at low temperature,

To verify that internal leaksge across relief valve ass'y
burst discs are within acceptable limits.

To verify that propellant tank low level sensors are operational,

Vehicle Configuration:
Ascent Stage.

Location:

Cold Flow Facility.

Hazardous QOpsrations:
Pneumatic pressures up to 3500 psig.

Components Under Test:

Set of matched orifices in the fuel and oxidizer -Feed lines.
Pressure reducers (regulators).

Solenoid latching valves.

Propellant tank relief valve burst disc assy's.

Propellant tank low level sensors,

Test Description:

(Para. h4.2.2.8.2.4.)
Seq., Ol: Call to Stations.
Seq. 02: Substitute Propellant Fill, Fuel.

&, Filling of fuel tank with substitute propellant (water)
to reduce pneumstic energy stored in tank,

Seq. 03: Substitube Propellant Fill, Oxidizer,

a, Filling of oxidizer tank with substitute propellant

(freon) to reduce pneumatic energy stored in tank.
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Test Description: (Cont).

Seq.

qu.

Seq.

Olts

..

.b.

Helium Pressurizatlion Preparation.

-Seq. OL-002: Check-of helium storage to ascertain that 1t is at

4500 psig minimum.

Seé. 0k-00k: Setting of pneumatic control station into start-safe
condition.

Seq. O4~005: Setting of ascent stage control station into 'GO’
condition.

Preparation of Instrumentation Module.

Seq. 05-002: Application of vacuum to reference port of one
helium regulstor.

Seq. 05-006: Isolation of instrumentation module from vehicle.
Seq. 05~012: Purge of instrumentation module of-fluid.

Seq. 05-015: Recording of ambient and pressurized zero readings
of the.delta P transducers on instrumentation module.

Seq. 05-031: Bleeding of the fluid lines after opening of the
ingtrumentation module to vehicle propellants.

Seq. 05-045: Recording of ambient-bled-in zeros with instrumente-
tion module in 'isolate mode' and 'test mode®.

Seq. 05-0L7: Recording of fluid level in propellant tanks.

Test Operation (Flowmeter Calibration).

Seq. 06-002: Setting of fuel and oxidizer Weigh-Tank Calibration

Units (WICU) to receive substitute propellants flowing through the
propulsion system.

Seq. 06-005: Verification of facility valveg configuration to
route substitute propellants to WICU's.

Seq. 06-011: Pressurization of ullasge in propellant tanks.

Seqg. 06-01k: Recordinglof Pre-run pressurized bled-in zeros with
instrumentation module in "test mode! and "isolate mode’.

Seq. 06~026: TFlow of substitute propellants through Engine
Simulator Unit (ESU) to WICU's as Tollows:

1. Turn on of all instrumentation recorders.

2., Start of flow.
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Test Description: (Cont).

Seq. OT:

Seq. 08:

Cs

Seq. 093

Seq. 10:

3. Adjustment of flow to 33 G?M.

&-‘

L, Set of instrumentation module in ‘'test mode'.'

5, When fuel WICU collected 2000 lbs of fuel approximately, set
of instrumentation module to 'isolate mode' and termination of

flow.

Seq. 06-028: Recording of post-run pressurized bled-in zeros with
instrumentation module in 'test mode' and ‘'isolate mode’.

Vent and Pressurizaetion of Propellant Section.

Seq. 07-002: Closing of 'He Pri Shutoff' and 'He Sec Shutoff’
valves.,

Seq. 07-003: Venting of cell pressurization system to ambient.
Seq. 07-006:- Depressurization of propellant tanks to 10-20 psig.

Seq.‘OT-OO9: Isolation of instrumentation module from vehicle.

Seq. 07-013: Purge of instrumentation module of fluid.

Seq. 07-018: Recording of amblent zero readings of the delta P

transducers on instrumentation medule.

Seq. 07-028: Recording of fluid level in the propellant tanks.
Seq. O7=031: Turn-off of all instrumentation recorders.

Post Run Operations.

Seq. 08-003: Recording of post run weight pressure and fluld
level of the WECU's.

Seq. 08-005: Configuration of the WICU's and facillty valves to
enable the return of the substitute propellants ‘bo the storage
carts.

Seq. 08-008: Return of the substitute propellants from WICU's
to the fuel and oxidizer storage carts.

Substitute Propellant Fill, Fuel.

Typical to Sequence 02.

Substitute Propellant Fill, Oxidizer.

Typical ‘to Sequence 03.



OCP OUTLINE
OCP-GF=27005~IM-8

Test Description: (Cont).

Seq. 11

Seq. 12:

Seq. 13:

Seqg. 1k:

Seq. 15:

Helium Pressurization Preparation.

Typical to Sequence OL.

Preparation of Instrumentation Module.

Typical to Sequence 05.

Test Operations (Propellant Utilization).

Seq. 13-002: Configuration of the facility valves to route sube-
stitute propellants from vehicle to the fuel and oxidizer storage
carts.

Seq. 13~007: Pressurization of the ullage of the propel}ant tanks.

Seq. 13-011: Recording of pre-run pressurized bled-in zeros with
instrumentation module in 'test mode'! and 'isolate mode?.

Seq. 13-015: Flowing of substitute propellants from vehicle
through ESU to the fuel and oxidizer storage carts as follows:
1. Turn on of all instrumentation recorders.

2. Btart of Flow,

3. Adjustment of Flow to 33 GPM.

L. Setting of instrumentation module in 'test_mode’.

5. 120 seconds from initiation of flow, setting of instrumen-

tation module in tisolate mode' and termination of flow.

Seq. 13-016: Recording of post run pressurized bled-in zeros with
instrumentation module in 'test mode! and 'isolate mode’,

Seq. 13-021: Isolation of vehicle from pressurization system.

Seq. 13~023: Partial depressurization of vehicle.

‘ Seq. 13-025: Switch of vacuum to the reference port of an alter-

nate helium regulator.
Seq. 13-028: Repressurization of ullage of propedlant tanks,
Repeat of steps (e¢), (d), and (e).

Repeat of steps (f) through (j).

Vent and Pregsurization of Propellant Section.
Typical to Sequence 07.

Substitute Propellant Fill, Fuel.

Typieal to Sequence 02.
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Test Description: (Cont).

Seq.

Seq.

Seq.

Seq.

Seq.

Seq. .

Seq.

Seq.

Seq.

Seq.

Seq.

Sedq.

Seq.

16:

T 20

22:

=1

27:

28:

Substitute Propellant Fill, Oxidizer.

Typical to Sequence 03.

Helium Pressurization Prepargtion.

Typical to Sequence Ok,

Preparagtion of Instrumentation Module.

Typlcal to Sequence 05.

Test Operations {Propellant Utilization).

Typical to Sequence 13.

Vent and Pressurization of Propellant Section.

Typical'to Sequence 07.

Substitute Propellant Fill, Fuel.

Typical to Sequence 02.

SBubstitute Propellant Fill, Oxidizer.

Typical to Sequence 03.

Helium Pressurizstion Preparation.

Typical to Sequence Oh.

Preparation of Instrumentation Module.

Typical to Sequence 05.

Test Operstions (Propellant Utilization).

Typlcal to Sequence 13.

Vent and Pressurization of Propellant Section.

Typical to Sequence 07.

Substitute Propellant Fill, Fuel.

Typical to Sequence 02.

Substitute Propellant Fiil, Oxidizer.

Typical to Segquence 03,
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Test Description: (Cont).

Seq. 29: Helium Pressurization Preparation.

Typical to Sequence Oh.

Sed. 30: Preparation of Instrumentation Module.

Typical to Sequence C5.

Seq. 31: Test Operations (Propellant Utilization).

—Typical to Sequence 13.

Seq. 32: Vent and Pressurization of Propellant Section.

Typical to Sequence OF.

Seq. 33: Substitute Propellant Fill, Fuel.
Typical to Seguencé 02,

Seq. 3b: Substitute Propellant Fill, Oxidizer.

Typical to Sequence 03.

Seq. 35; Helium Pressurizetion Preparation.

a. Sequence 35-002: Assure helium storage is at héOO psig minimum,

b. Seqg. 35~004: Set of pneumatic control station to start-safe con-
dition.

c. Seq. 35~=005: BSet of ascent stage control station to *GO' con-
dition.

d. Seq. 35-006: Interconnection of one helium tank with the high
pressure manifold and the pressurization system.

Seq. 36: Preparation of Instrumentation Module.
Typical to Sequence 05.

Seq. 37: Test Operations (Blowdown).

a. Seq. 37-002: Verifiegtion that facility valves are configured to
route substitute propellants from vehicle to the fuel and oxidizer
storage carts.

b. Seq. 37-007: Pressurization of ullage of the propellant tanks and
one helium tank to regulator lockup pressure (203 psia maximum).
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Seq, 38:

Seqg. 39:

CCP CUTIL.INE
OCP-GF-27005-IM-8
(Cont ).

Seq. 37-008: Isolation of vehicle from faclility DPressurization

co
gsystem.

d. Seg. 37~010: Opening of 'He Pri Shubtoff' and 'He Sec Shutoff!
valves.

e, Seq. 37-01k: Recording of pre-run pressurized bled-in ZET0S
with instrumentation module in 'test mode' and 'iselation mode'.

f. Seq. 37-018: Flow of substitute propellants from-vehicle
through ESU to the fuel and oxidizer storage carts ag follows:
1. Turn on of all instrumentation recorders.

2, Start of flow.

3. Adjusting of flow to 34.5 GPM,

L, Set of instrumentation module intd 'test mede!.

5. 360 to 390 seconds from initiation of flow set of instru-
mentation module into 'isolate mode' and termination of
flow by closing of 'He Pri Shutoff’ and 'He Sec Shutoff’
valves, followed by switching of 'Fuel Shutoff’' and 'Oxid
Shutofi! to 'ALL‘CLOSED' position,

g, Seq. 37~019: Recording of post-run pressurized bled-in zeros
with instrumentalization module in 'test mode' and 'isolate
mode', ]

Vent and Pressuwrinastion of Propellant Section and Helium Tank,

a, Seq. 38-003: Verification that 'He Pri Shutoff!. and 'He Sec
Shutoff! valves are closed.

b. Seq. 38-004: Depressurization of helium tank to 10-30 psig.

.  Seq. 38-006: Depressurization of propellant tanks to 10-20

peig. .

d, Seq. 38-010: Isolation of instrumentation module from vehicle.

e, Seq., 38~012: Purge of instrumentation module to fluid.

. Seq. 38-018: Recording of ambient zero readihgs of the delta

P Transducers on instrumentation module,

g. Seq. 38-024: Recording of fluid level in the propellant tanks .

h, Seg. 38-026: Verification that pressurized zero is shifted
less than 1% from ambient zero.

i. Seqg. 38-031: Turn off of all instrumentation recorders.

Low Level Sensor Check
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Test Title:

Ascent Stage Propellant Feed Section - Dry and Sample
Subsystem:
A/S Propulsion

Test Objective:

Verification of Dryness-in the AP3S at the Conclusion of Cold Flow Testing.

Vehicle Configuration:

Agcent Stage
Location:
Cold Flow Facility

Hazardous Operations:

Bazardous sequence, pneumatic pressure to 50 psig.

Compdnents Under Test:

Propellant tanks and lines

Test Description:

Seq. 01: (all to Stations

Seq. 02: TFirst Flush Fluid Fill (low level)

a. Filling of fuel tank to about 5 inches with Freon TF, to float
away any water in the bottom of the fuel tank.

Seg. 03: First Flush Fluid Drain

a. Draining fuel tank of all Freon.

Seq. O4: BSecond Flush Fluid Fill.

G Filling of fuel tank with Freon TF to float away any remaining
water.

Seg. 05: BSecond Flugh Fluid Drain

a. Draining of fuel tank level to 5-7 inches as Freon is returned
to the storage cart.

b. Checking of cleanliness by taking saﬁples.

c. Draining and discarding of remaining Freon.
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Test Description: (Cont).

Beq.

Seq.

Seq.

Seq.

Beq.

Seg.

063

a.

GNo Wearm Up and Purge

Drying of the system:

1. Purge the oxid and fuel tanks with warm GNp for & minimum of
L hours at 50 psig.

Checking for APS Drymess after a 15 minute dwell:

1. Samples from the oxidizer and fuel systems will be checked for
Freon and molsture content.

Simultaneous Purge of Fuel and Oxidizer Systems

Sequence 07 will be performed only in the event that the samples
taken in Sequence 06 fail. This sequence is essentially a dupli-
cate of Sequence 06 pertaining to both the fuel and oxidizer
systems.

Repurge of Oxidizer System

This sequence is performed only in the event that the fuel sysiem
semples met specifications and one or both oxidizer samples failed.
This sequence is essentially a duplicate of Sequence 06 pertaining
to the oxidizer system.

Eggurge of Fuel System

This seguence is performed only in the event that oxidizer system
samples met specifications and one or both fuel samples falled.
This sequence is essentially a duplicate of Sequence 06 pertaining

to the fuel system.

System Sampling After 8 Hours

Verification that the Freon and/or meisture content does not ex-
ceed 200 ppm.

1. Allow system to dwell 8 hours. At the end of B hours take new
¥reon and water ssmples.

If the samples exceed 200 pﬁm then repeat Sequence 07, 08, or 09
as necessary, then repeat sequence 10.

Securing After Test

Application of GN, blanket pressure of 10-20 psig to fuel and
oxidizer tanks through GPO4L0 and GPO44l. (Para. L4.2.2.8.4)
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Test Title:

Low Pressure Ascent Engine Interface Leakage Check.
Subsystem:

Ascent Stage Propulsion.

Test ObJjectives:

To establish the leskage integrity of the ascent stage engine interfaces at
low pressure,.

Vehicle Configuration:

Ascent stage.
Location:
IM Final Assembly Area.

Hazardous Operations:

Pneumatic pressures up to 50 psig.

Components Under Test:

A/S propellant feed section vehicle/engine interfaces. Propellant line quick
disconnects.

Test Description:

Seq. OL: Call to Stations.

Seq. 02: Ascent BEngine Interface Leak Check of Oxidizer Propellant Lines.

. Pressurization of the oxidizer propellant feed section with GHe to
50 psig.

D, Seq. 02-01h4: Teak check of all new braze Joints and mechanical
comections in the oxidizer propellant feed section. {Para.
L.,2.2.8.2.5).

Seq. 03: -Ascent Engine Interface Leak Check of Fuel Propellant Lines.

2. Pressurization of the fuel propellant feed section with GHe to
50 psig.

b. Seq. 03-017: Leak check of all new braze Joints and mechanical
connections, in the fuel propellant feed section. (Para. 4.2.2.8.2,5).

c. Seg. 03-047: Teak cheek of all new braze jolnts and mechanical
connections in the overboard vent lines., (Para. 4.2.2.8.2.5).

Seq. Ob: Securing After Test.
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Test Title:

Ascent Stage Propulsion Internal Component Leak Checks
Suibgysten:

Assent Stage Propulsion

Test Objectives:-

a. Verification that internal leakage across Solenoid Valves & Check Valves
are within allowable limits.

b. Verification that Helium Regulators Lock-up and Creep are within allowable
limits.

Vehicle Configuration:

Ascent Stage
Location:
Cold Flow Facility

Hazardous Operations:

Pneumatic Pressures up to 3500 psig.

Components Under Test:
Helium Solenoid Latching Valve.
Helium Regulators
Quad Check Valves

Test Description:

Seqg. 01: Call to Sﬁationg

Seq. 02: Hélium Solenoid Lgtching Valve Leak Check-

a. Leak:Check of Primary and Secondary Solenoid Latching Valves.

1. “Seq. 02-006: Pressurization of high pressurermanifold with GHe
to 3500 oo psig-

2. Séq.'02-010: ZLeak check,of primary and secondary solenoid
latching valves (Para. 4.2.2.8.2.3 (b})

Seq. 03: Regulator Creep Test (Para. 4.2.2.8.2.3 (b))

a.. Regulator Creep Test, Class 1 Secondary.
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Test Description: (Cont).

Seq. Ob:

1. -Pressurization of propellant tanks with GHe.

2. Pressurization of high pressure manifold with GHe.

3. GHe flow through reéulator, then lock-up.

4. Sequence 03-021: Creep Test of Class I Secondary Regulstor.
Regulator Creep Test, Class 1 Primary.-

1. GHe flow through regulator, then lock up.

2. BSequence 63-031: Creep test of Class I primary regulator.
Regulator Creep Test, Class 2 Secondmry.

1. GHe flow through regulator, then lock up.

2. Sequence 03-043: Creep test of Class II secondary regulator.
Regulator Creep Test, Class 2 Primary.

1l. GHe flow through regulator, then lock up.

2. BSequence 03-055: Creep test of Class II primary regulstor.

Quad Check Valve Low Pregsure Interﬁal Leak Check
(Para. 4.2.2.8.2.3 {e))

Leak check of downstream fuel and oxidizer check valves.
1. Venting of low pressure manifolid.

2. Leak check of downstream fuel quad check valves.

3. Leak check of downstream oxidizer quad check valves.

Leak check of upstream oxidizer and fuel check valves and total
oxidizer and fuel check valve assemblies.

1. Pressurization of downstream side of upstream check valves to
8-10 psig.

2. Leak check of upstream oxidizer quad check valves.
3. Leak check of upstream fuel quad check valve.
4. Leak check of total fuel guad check valve assembly.

5. ILeak check of total oxidizer quad check valve assembly.
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Test Description:  (Cont)

c. Securing After Test

1. Reméval of He low pressure line (fuel)
©. Removal of He low pressure line (oxid)

3. Shutdown of LDW 430-62180 unit.
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Test Title:

Ascent Engine Functional and Gaseous Blowdown Check.
Subsystem:

Ascent Stage Propulsion.

Test Objectives:

Verification of the Functional Operation and Pressure Integrity of the Ascent
Stage Engine,

Vehicle Configuration:

Ascent Stage.
Location;
IM Final Assembly Area.

Hazardous Operations:

Pneumatic pressures up to 190 psig.
Gaseous blowdown of the feed section and engine.

Components Under Test:

Engine solenoid valves.

Engine pre-valves.

Engine fuel actuators.

Engine isolationand bi-propellant valves.

Thrust chamber pressure transducer.

Fuel pressure transducer, isolation valve inlet.
Oxidizer pressure transducer, isolation valve inlet.
Isolation/bi~-propellant valve mismatch.

Test Description:

Seq. 01l: Call to Stations. -

Seq. 02: Support System and Vehicle Status Verification.

a. Functional verification of ACE, heat transport section, electrical
bower section and instrumentation:

Seq. 03: Engine Solenoid Valve Leakage Check and Pre-Valve Thermal Relief
Check. }

8. Leak check of the four engine solenoid valvesw

1. Pressurization of the fuel: line between the pre=valves and the
engines solenoid valves with Gy %o 190 psig.’
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Test Deseription: (Cont)

2. Seq. 03-010: Leak check of the isolation solenoid valve 'A'.
(Paragraph 4.2.2.8.2.6 (&)).

3. Seqg. 03-014: ILeak check of the bi-propellant solenoid valve
'A', (Paragraph 4.2.2.8.2.6 (4)).

L. Seq. 03-018: 'Leak check of the isolation solenoid valve 'B'.
(Paragraph 4.2.2.8.2.6 (a)).

5. Beq. 03-021L LeaK check of the bi-propellant solencid valve
'B'. (Paragraph 4.2.2.8.2.6 (4d)).

Prevalve thermal relief check.

1. Seq. 03-026: Pressurization of the fuel line with GNs until the
prevalve relieve. (Paragraph k.2.2.8.2.6 (c)).

Engine Fuel Actuator Functional Checks.

Determination of +the gtart-to-open and full-open pressures required
to activate the isolation and propellant valves and verificatien of
the operation of the valve position indication switches.

(Paragraph 4.2.2.8.2.5 (e)).

Engine Prevalvé and Engine SBolenoid Valves Functional Checkout.

Activation of the prevalves and engine solenoid vdlves from the IM
cabin controls.,

1. Seg. 05-010: Operation of the valves from the IM cabin -controls.
(Paragraph 4.2.2.8.2:5 (e)). ;

Prevalve Leak Test and Gaseous Blowdouwn.

Leak test of the prevalves.
1. Pressurization of the propellant tanks with GNo.

2. Segq. 06-008: Leak check of the.prevalves.
(Paragraph 4.2.2.8.2.6 (a)).

Gaseous blowdown through leg 'B' of the propellant feed section..

1. Seq. 06-015: Gaseous blowdown through leg 'B! of the propellant
feed system. <(Paragraph %.2.2.8.2.5 (d)).

Gaseous blowdown through leg 'A' of the propellant feed section.
l. Pressurization of the propellant tanks with- GlN,.

2. Beg. 06-029:- -Gaseous blowdown through leg 'A' of the propellant
feed system: (Paragraph 4.2.2.8.2.5 (d)).
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Test Description: (Cont)

Seq. 07:

_éscent Engine Ball Valve and Shaft Seal Leakage and Checkout of
Thrust Chamber Pressure Transducer.

Thrust chanber pressure transducer functional.
1. ZPressurization of the.propellant tanks wiﬁh,GNQ.
2. Pressurization of the thrust chanber with GNg.

3. $Seq. 07-010: ACE-S/C verification of the thrust chamber pressure
transducer indication. (Paragraph 4.2.2.8.2.6).

Seq. 07-018: Gross fuel shaft seal leakage check and leakage check
of isolation valves A and B actuator. (Paragraph 4.2.2.8.2,6).

Seg. 07-020: Leakage check of fuel and oxidizer propellant valves
A and B. (Paragraph 4.2.2.8.2.6)

Seq. 07-022; Leakage check of oxidizer shaft seal.
(Paragraph 4.2.2.8.2.6)

Seq. 07-025: Leakage check of oxidizer propellant valves A and B.
(Paragraph 4.2.2.8.2.6)

Seq. 07-027: Leakage check of fuel propellant valves A and B.
{(Parsgraph 4.2.2.8.2.6)

Seq. 07-028: Leakage check of isolation valves A and B actuators.
(Paragraph 4.2.2.8.2.6)

Seq. 07-031: ILeakage check of isclation valve B actuator.
(Paragraph %.2.2.8.2.6).

Seg. 07-033: Check of isolation valve A actuator leak rate and gross
fuel shaft seal leak rate. (Paragraph 4.2.2.8.2.6)

Seq. O7-040: ILeakage check of propellant valves A and B actuators
and isolation valves A and B. (Paragraph 4.2.2.8.2.6)

Seg. 07-0k2: Leakage check of fuel and oxidizer isolation valves
A snd B, (Paragraph 4.2.2.8.2.6)

Seg. 07-Ohk: Ieakage check of isolation valves A and B oxidizer
shaft seal. (Paragraph 4.2.2.8.2.6)

Seq. O7-046: Leakage check of propellant valves A and B oxidizer
shaft seal.

Seq. O7-Ok8: Leakage check of isolation valves A and B oxidizer
(Paragraph 4.2.2.8.2.6)

Seq. 07-050: Leakage rate of isolation valves A and B fuel.
(Paragraph 4.2.2,8.2.6)



OCP_OQUTLINE
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Test Description: (Cont)

P

q.

Beg. 07-051: Leakage check of propellant valves A and B actuators.
(Paragraph 4.2.2.8.2.6)

Seq. O7-054: Leakage check of propellant valve B actuator.
(Paragraph 4.2.2.8.2.6)

Seq. 07-056: Leakage check of propellant valve A actustor.
{Paragraph 4.2.2.8.2.6)

Seq. 07-059, O7-060: Venting of propellant tanks to 15 psig.

Securing After Test.
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Test Title:

Ascent Stage Propulsion Svatem Verification.
Subsystem:

A/S Propulsion.

Test Objectives:

Verification of component function and system pressure integrity.

Vehicle Configurationt

Ascent Stags.
Location:
Factory Floor & Cold Filow Facility

Hazardous Operations+

Pneumatic pressures up to 4650 psig.

Equipment Under Test:

a. Helium Explosive Valves.

b. Solencid Latching Valves.

¢. Pressure Regulators.

d. @Quad Check Valves.

e. Compatibility Explogive Valves.

f. Pressure Relief Valves.

g. Burst Discs

h. Engine Pre-Valves.

i. Engine Ball Valves, Actuators dnd Seals.
J. All new brazes.

k. All mechanical joints
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Tegt Description:

Seq. O0Ol: Call. to Stations (Factory Floor)

Seq. 002: Quad Check Valfe Low Préssure Flow Test and Leakase Tést
(Factory Floor) (Para. bk.2.2.8.2.2. and %.2.2.8.2.3.)

a. TFlow test of each quad check poppet.
b. Internal leak check of each quad check poppet.
.¢. .Gross leak check of each quad check valve assembly

Seq. 003: Cgll to Stations (Cold Flow Facility)

Seq. 004: Regulator Flow Test (Para. 14.2.2.8.2.3.)

a. Temperature and pressure check upstream and downstream of each
regulator under flow conditicns of 1.45 1bs/min minimm-of He
with upstrean pressure of 3500 psig.

Beq. 005: Solenoid Latching Valve Leak Test, Low Presgsure Manifold Preof
and External Leak Check (Para. 4.2.2.8.2.3.)

a. High pressure manifold proof pressure (4650 psig)
b. Internal leak check of the solenocid Latching valves.
C. Low pressure manifold proof pressure'(333 psig).

d. External leak check of all new brazes and all mechanical joints
between the helium explogive valves and the compatibillty
explosive valves.

Seq. 006: Regulator Creep Test (Para. k.2.2.8.2.3.)

a. Internal leak check of éach regulator.

Seq. 007: Quad Check Valve Low Pressure Flow Test and Leakage Test
(Cold Flow Facility) (Para. 4.2.2.8.2.2. and k.2.2.8.2.3.)

a. Flow test of each quad check poppet.
b. Internal leak check of each guad check poppet.
C. Gross leak check of each quad check valve assembly.

Seg. 008: Propellant Section Functionsl and Leak Check
(Para. 4.2.2.8.2.3, 4.2.2.8.2.5 and 4.2.2.8.2.6)

a. Gross leak check of engine ball valves and verification of valve
actuator movement.
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Test Description: {Cent).

b. Determination of relief valve cracking and reseat pressure.
c. Intermal leak check of relief valves.

d. External leak check of lines downstream of burst discs.

e. Functional check of relief valve vent valves.

f. _Internai leak cheék of relief valvelfﬁrst discs.

g. Ixternal leak check of all new brazes and all mechanical joints
between the compatibility squib valves and engine shutoff valveés.

h. Internal leak check of the RCS intercomnect valves, pre~valve and
compatibility squib valves.

i. Determination of pre-valve cracking pressure.
J. Internal lesk check of engline valve actuator seals.

Seq. 009. Leak Check of Helium Tanks and Helium Explosive Valves
(Para. 4.2.2.0.2.2. and k.2.2.8.2.3.)

a. External leak check of all new brazes and all mechanical joints-
between the helium tanks and the helium explosive valves.

b. Internal leak check of the helium expiosive valves.

Seq. 010: Engine Ball Valve Leak Test (Para. 4.2.2.8.2.3. and L4.2.2.8.2.6.)

a. Leak check of ball valves, actuators and shaft seals.

Seq. 011: Apply Pad Pressure (Para. 4.2.2.8.2.)

a. Purge all sections with GNo,

b. Vent all sections to pad pressure, 15-25 psig.
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Test Title:

A/S Pressurization and Propellant Feed Sections - Dry Leak Check and
Functional

Subsystem:
A/S Propulsion

Test Objectives:

e Establishment of structural and leakage integrity of the A/S pressurization
and propellant sectlons.

be Relief valve functional operation.
c. Harness check of A/S transducers.

Vehicle Configuration:

Ascent Stage
Location:
Cold Flow Facility

Hazardous Operations:

Pneunmatic pressures up to 4650 psig.

Components Under Test:

Helium storege tenks

Helium explosive valves
Solenold latching valves
Pressure. reducers {regulators)
Quad check wvalves
Compatibllity explosive valves
Pressure rellef valves

Burst disecs

Fuel and oxidizer propellant tanks
APS /RCS interconnect valves
Quick disconnects

APS transducer harness check

Test Descripbtion:

Seq, 01l: Call to Stations

Seq. 02: Proof Pregsurlzation, Iesk Check and Harness Check of the
Pregsurization Section.

&. Harness check of hellum tank transducers at ambilent pressure, 500
psig and 1000 psig using GHe (Para. 4.2.2.12.3.1).
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Test Description: (Cont)

Seqg.

b.

Proof pressurization of helium storage tanks and high pressure
manifold to 4550 to 4650 psig with GHe. (Para. k.2.2.8.2.1(b)(1)).

Venting of helium storage tanks asnd ﬁigh pressure manifold to 3400. to
3500 psig. (Para. 4.2.2.8.2.3(a)(1))

Harness check of helium tank transducers at 3400 to 3500 psig.
(Para. 4.2.2,12.3.1)

Proof pressurization of low pressure manifold (regulators to
compatibility explosive valves) at 323 to 333 psig (Para.
L.2,2.8.2.1(0)(2)h).

Venting of low pressure manifold to 173 to 188 psig (Para.
h.2.2.8.2(p) (1))

Inspection of helium pressurization section for visible signs of
damage. {Para. 4.2.2.8.2.1(c))

External leak check of pressurization section (He tanks to
compatibility explosive valves) utilizing.a Mass Spectrometer leak
detector (MSID). (Para. 4.2.2.8.2.2(b)(5))

Leak check of QD's GPoLOL, GPOLOZ2, GPo4O6, GP9L425, GPoL30, GP9L3l,
GP9h32, GP9433, GPO44O and GPO4hl using a Volumetric Leak Detector
Meter (IDM). --(Para. %.2.2.8.2.3(h))

Internal leak check of solencid latching valves using s IDM.
(Para. 4.2.2.8.2.3(b))

Internal leak check of helium tank explosive valves using a IDM.
(Para. 4.2.2.8.2.3(a))

Harness check of low pressure manifold transducers at 180 psig,
140 psig and 70 psig. (Para. 4.2.2,12.3.1)

Venting of pressurization section to blanket pressure.

Pressurization Relief Valve Functional, leak check and Harness Check
of the Propellant Section.

Harness check of propellant tank transducers at ambient pressure,
45 psig, 120 psig and 180 psig. (Para. 4.2.2.12.3.1)

Verification of relief valve vent valve closing. (Para.

L.2.2.8.2.3(£)(1)a)

Fuel and oxidizer relief valve functional test at 245 psig maximum.
(Para. 4.,2.2.8.2.3)

Inspection of propellant section for visible signs of damage.
(Para. 4.2.2.8.2.1(c))
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Test Description: (Cont)

e. External Leak check of propellant section (compatibility ‘explosive
valves to engine interface) utilizing a MSLD. (Para, 4.2.2.8.2.2.(b)"

f. .Internal leak check of APS/RCS interconnect valves using a LDM.
(Pars. ¥.272.7.68)"

g. Internal leak check of fuel and oxidizer relief valves.
(Para. 4.2.2.8.2.3(0)4)

h. Leak check of @QD*'s GP9¥h2, aPokh3, GPOLLL, GPOLLS, GPIL58 and
GP9L59 using a LDM. (Para. 4.2.2.8.2.3(n)(3))

i. Ipternal leak check of fuel and oxidizer burst disce using a LOM.

(Para. k.2.2.8.2.3(2)(2))

j. Internal leak check of fuel and oxidizer compatibility explosive
valves using a IDM. (Para. 4,2.2.8.2.61)

k. Verification of fuel and oxidizer reliefl valve vent valve Opening.
(Para. k.2.2.8.2.3(£)(k)e)

1. Venting of propellant section to. ambient pressure.

Seq. Ob: Quad Check Valve Leak Check

a. The propellant section from the compatibility explosive valves to
the check valves is pressurized with GHe to 8 to 10 psig.
(Pgra._u.2.2.8.2.3(e)(1))

b. The Quad check valve leakage is measured with a LIDM.
(Para. 4.2,2.8.2.3(e)(2)a)

Seq. 05: Securing After Test
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Tegt Title:
RCS Vefificatinn:
Subsystéem:
Test‘ijectivesz

Vehicle Configuration:

Location:
Hazardous Operastiong:

Components Under Test:

Test Description:

Seq. OL:
Seq. 02:
=
b-

OCP _OUTLINE
OCP~GF-31031-TM-8

Reaction Control Subsystem (RCS)

Verification of helium high and low pressure

" gection through confidence pressurization and

leak tests of mechanical joints and all braze
Joints not previously tested.

Verification of normal functioning of PGMD, high
pressure transducers, reaction control quantity
meters and loading xducers (GR1151T & GRL152T)

Verification of acceptable internal leakage rates
for explosive valves (sguib), main shutoff valves,
helium couplings, propsllant gquick disconnects
(zbove main shutoff valves), burst dises and pro=
pellant tank bladders,

Verification of normal functioning of heldium
preggure relief valves and regulators,

Verification of quad check valveg cracking
pressure and internal legkage.

Ascent Stage
Cold Flow Facility, Plant #5.
Preumatic pressures up to 4000 psig.

RCS Helium Tanks, PQMD's, Reaction Control
Quantity Meter, High Pressure Transducers, Squib
Valves, Regulators, Regulator Outlet Transducers,
Quad Check Valves, Burst Discs, Relief Valves,
Propellant Tanks, Main Shut~Off Valves, Mechanical
Joints, Previously Untested Braze Joints, Helium
Couplings and Propellant Quick Disconnects,

Gall to Stations

Helium Module Pregsure Tests
(Para, k.2,2.7.2.(a) (3) and 4.2.2.7.6.(a)

4000 psig confidence pressure test of helium tarks
and lines upstream of the expleosive valves,

Leak check of mechanical Jjoints and any braze
Jjoints not previously checked upstream of the ex-
plosive valves at 3500 psig using gasecus Helium,
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Test Deseriptiont {Continued )

c. ILeak check of explosgive valves, and Helium fill
and vent quick couplings upstream of explogive
valves at 3500 psig using gaseous Helium,

d. Functional test of high pressure transducer, PQMD
and R.C. Quantity Meter.

Seqg. 03¢ System 'A' Relief Valve Tests
(Para. k.2.2,7.6. (a) (1), (a) (2), and (da) (3)
(a)
a, Verification of burst disc integrity at low pres-
sure, (Verification of no gags Tlow through the
burst disc port.).

b. Verification of reliei wvalve cracking and resesting
Presgures.

C. Cheek of relief valve internal leakage using
gaseous helium

d. Verification of bleed valve opening and closing
pressures.

Seq., Ob: System 'A' Propeliant Tank System

gPara.lL.E.E.T.E.(b) (2),(®) (&) and 4.2.2.7.6.
e)

a, Pressurization of propellant tanks to opersting

pressure (195-205 psig) and leak checks of all
mechanicel joints, helium and propellant flight
half Q.D. poppets and main shutoff valves using
gaseous helium,

Seg. 05: Svstem 'A' Regulator Tests
(Paras.k.2.2.7.6. (b)
&, Check of primary and secondary regulstor outlet

pressures at high flow (20 SCFM) and low flow
(3.6 SCFM) with inlet pressures of 3500 psig and
1000 psig using gaseous helium,

b. Check of primary and secondary regulator internal
leakage at 3500 psig inlet pressure using gaseous
helivm,

Seqg. 06: System 'A!' Burst Disc Leak Check
(Para.k.2,2.7.6. (a) (3) (b)
a. Check of relief valve burst disc leakage at 180

4o 185 psid using gaseous helium
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Test Descriphion: . (Continued).

Seq., 07! System 'A' Quad Check Valve Tests
(Para.k.2.2.7.6. (c)
8. Verification of primary and secondaxry check

valve cracking pressures.

b. Check of primary and secondary check walve in-
‘ternal leakage at low (0.5 o 0.8 psig) and
high {100 psiglreverse‘pressures using gagseous

helium.
Seq. 08: System 'A!' Bladder Leak Check
(Para.t.2.2.7.6. (i) and 4,2.2.7.5.)
8. Check of propellant tan¥ bladder lezskage at 10
psid using gaseous helium.
b. Re-application of pad pressure between squib
valves and main ghut=off valves,
Seq. 09: System 'B! Relief Valve Testg

(Para.h.2,2.7.6.(a) (1),(d) (2) and (@) (3) (a)

Same as for seq, 03.

Seq. 10: System 'B' Propellant Tank System
EPara.h.2.2.T.2. (b) (2), (b) (4) and k.2.2.7.6,
e)

Seme as for seq. Olb.

Seq. 11: System "B' Regulator Test
(Para.b.2.2.7.6. (b)

Same as for seq. 05.

Seq. 12: System 'B! Burst Disc Leak Check
(Para.k.2.2.7.6. (&) (3) (b)

Same as for seq. 06.

Seq. 13: System 'B' Quad Check Valve Tesgtg
(Para.k.2.2.7.6. (c)

Same as for seq. 07.

Seq. 1h: System 'B' Bladder Lesk Check. .
(Para.k,2,2.7.6. (i) and %,2.2,7.5)

Same as for seq. 08.

Seq. 15: Be-application for Pad Pressure
(Para.l.2.2.7.5)
a. Application of GN2 pad to systems 'A' and 'Bf

manifolds,
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Test Title:

RCS Azscent Interconnect Valve Assembly - Liquid Flush and Leak Check
Subsystem:

Reaction Control Subsystem (RCS)

Test Objectives:

To verify the cleanliness level of the oxidizer and fuel interconnect valve
assenmblies by flushing with Freon TF (PCA), and sampling.

To dry the assemblies subseqﬁent to the freon flush.

To check for accepbable leakazge and latch-force curvents of the solencid valves
in the oxidizer and fuel interconnect valve assemblies.

Vehilele Configuration:

N/A
Location:
Plant 2, C.E.F.

Hazardous Operations:

Leak check of solenoid valves and braze joints with helium at 200 and 80 psig,
respectively. )

Components Under Test:

RCS Ascent Interconnect Valves - LL27-1, LLZ27-2
LL29-1, LL29-2
1128-1, LL28-2
LL30-1, LL30-2

Test Descrigtion:

Paragraphs 4.2.2.7.5, 4.2.2,7.6(g) and k.2.2.7.6(3)

Seg. 01: Call to Stations

Seq. 02:. Vibration/Flush - Oxidizer Interconnect Valve Assembly
(Paragraph L.2.2.7.5)

Ge Flushing freon thru entire assy and sampling discharge for
particulate and NVR content.

Seq. 03: GN, Purge and Dry - Oxidizer Interconnect Valve Assembly

a. Application of warm GN2 at 20 psig to purge and dry assembly of
residual freon.
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‘Test Description: (Cont)

Seq. Oh:  Helium Teak Check and Lateh Force Test - Oxidizer Interconnect
Valve Assembly. (Paragraph 4.2.2.7.6(g) and (3))

a. Application of 200 psig GHe to asgsembly and leak checking each,
solenoid valve.

B. Application of 80 psig GHe to assembly and leak checking braze joints.
¢. Testing of Interconn. Valves for'latching current.

Seq. 05: Vibration/Flush - Fuel Interconmeet Valve Aésemblv.‘
(Paragraph 4.2.2.7.5)

Same as Sequence oz.

Zeq. JI: Glip Purge and Dry - Fuel Interconnect Valve Assembly

Same as Sequence 03.

2od. O7: Helium Leak Check‘and Lateh Fo;ce Test - Fuel Interconnect Valve
Assembly, (Paragraph £.2.2.7.6(g) and (3)) '

Same as Sequence Ok,
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- Test Title:

RCS Propellant Feed Section Leak and Functional Test

Subsystem:
RCS

Test Objectives:

a. - Verification of Pressure integrity of the- fuel and oxidizer injector valve
flange interface seals and the chamber omni-seal utilizing a pressure
decay test in the engine chamber,

b. Verification of proper engine gas flow using gaseous nitrogen.

Vehiecle Configuration:

Ascent Stage
Location:
Factory- Floor, Plant 5

Hazardous Operations:

Pnevmatic pressures up to 200 psig

Components Under Test:

RCS Engine Thruast Chambers
RCS Fuel and Oxidizer Injector Valves
RCS Bervice Q.D.'s

Test Description:

Seq. 01: C(Call +o Stations

Seq. 02: Pressure Decay Test of Fuel and Oxidizer Injector Valves Flanged
Interface Seals and Chamber Omni-Seal

. Pressurization of RCS Manifold to 175 %2 psig. Pressure decay test
of individual engine chambers.,

Seq. 03: Engine Gas Flow Check of Fuel and Oxidizer Tnjector Valves Using
Gaseous Np. (Para. 4.2.2.7.7(c))

2. Gas Tflow check of RCS fuel and oxidizer manifold and injector valves.

Seq. Oh: Reapplication of Pad in RCS Tankage Modules. (Para. 4.2.2.7.5)

a. -Helium pad pressure put in tankage modules A and B.
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Test Title:

RCS Funectional
Subsystem:

Reaction Control Subsystem (RCS)
Tegt Ob jectives:

a. Verification-that the helium leak rates of all service @D's (uncapped),
isolation valves (Systems 'A' and 'B') and the fuel and oxidizer crossfeed
valves (both directions) are within specification requirements.

b. Verification that the gas flow distribution in the RCS engine com~
bustion chambers are within allowable limits, ’

c. Verification of isolation valve crossfeed valve and main shut-off
valve channel identification.

d. Verification that the forward leakage rates of the engine injector
valves are within allowsble limits,

Vehicle lonfiguration:
Ascent Stage

Location:
CEF, Plant 5
Hazardous Opsrations:
Pneumatic pressures up to 205 psig.

Components Under Test:

Isolation and crossfeed valves,
Engine orifices and injector wvalves.
Service QD!s.

Test Description:
Seq., 0l: Call to Stations

Seg. 02: Leak Check of Isolation Valves, Crogsfeed Valves and Service

Q.D, 78,
(Parsgraphs 4.2.2.7.3.(b)5, 4.2,2.7.6(f) and (k)

&. Pressurization of propellant manifolds to 195 to 205 psig GHe.

b. Determingtion of external leakage of the engine dyna-tube
mechanical joints, and the manifold Service Q.D,'s.
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Test Description: (Cont)

Seq.

Seq.

Seq.

Beq.

c.

Determination of isolation valve forward leakage by opening the-
engine injector valves and collecting leakage using a vyolumetric

leak detector.

Determination of crossfeed valve intefnal leaksge (both directions)
by. first pressurizing the 'A' system to 195 to 205 psig GHe, and .
collecting leakage zt system 'B! service port. System 'B' is then
pressurized with leakage-collected at system "A' service port,

Determination of crossfeed valve channel identification by operating
the valves and verifying gas flow through service ports.

Determination of isolation valve channel idenfification 5y operaiting
the valves and verifying gas flow from downgtream engines.

RCS Engine Tnjector Qrifice Flow Test and Isolation Valve Channel

I.D,

Pressurization of the fuel manifold to 98 to 102 psig GHe, and
oxidizer manifold to 3 to 5 psig GNé. Cpening of the fuel and
oxidizer injector valves, actuation of the flow sensor unit and
recording of pressure signals for fuel distribution. -

Pressurization of the oxidizer manifold to 98 to 102 paig GN, .
and fuel manifold to & to 12 psig GN,. Opening of the fuel and
oxidizer injector valves, actuation of the flow sensor unli and
recording of pressure signals for oxidizer flow distribution.

Tnjector Valve Forward Leakage, Main Shutoff Valve Channel T,D,

and_Reapplication of Pad Pregsure in Feed Manifolds, (Paragraph
h.2.2.7.3.(1))}

Leak check of engine injector valves usiang throat plugs and-vol-
umetric leak detectors. TFour engines are done simultaneously. The
four throat plugs and volumetric leak detectors are first configured
to the guad 1 engines, The fuel and oxidizer manifolds are pres-
surized to 95 to 105 psig nitrogen and the leakage from the fuel

and oxidizer injector valves in Quad I, is collected for fifteen
(15) minutes,

Repeat {a) for Quads II, III, and IV, .

Verification of main shutoff valve vehicle wiring by cycling the
valves from the cabin, and cbserving nitrogen gas flow,

Application of Pad Prassure in RCS Tankage Module, System A,

Pressurization of System "A! fuel and oxidizer pfbpellant tank
bladders to 5.to 15 psig GNé and presgurization of helium section
with approximately 5 psi.

Applicakion of Pad Pressure in RCS Tankage Module, System B,

Same as seq. 09 except for System B.
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Test Title:

RCS Helium Pressure Module - Proof, Leskage and Functional Tests.,
‘Subsystem:

RCS

Test  Objectives:

a. Verification of structural integrity of RCS pressurization wodule
downsbream of explosive valves at proof pressures.

b Verification of acceptable leak rates =t operational pressures gf lines,
fittings and components. .

c. TFunctional verification of the relief valves, regulators and quad check
valves.

Vehicle Configuration:

Ascent Stage Sub-assembly
location:
Plant #2, C.E.F.

dazardous Operations:

Pneumatic pressures up to 4655 psig

Equipment Under Test:

Squib valves

Regulators

Relief valve assemblies
Quad check valves
Helium couplings

Lines

Pittings

Test Desgeription:

Seq. O1: Call to Stations

Seq. 02: Leakage test of He tank suppl line and s e
leakage of squib valves - System A (Para. 4.2.2.7.2(a),4.2.2.7.5)

Seq. 03: Eroof pressure test of RCS regulator inlet and outlet sections and
Teak check of all joints between squib valves and pressurigzation
lines to propellant tanks - System A (Para. b,2,2,7.2(b),4.2.2.7.6)

Seq. Ob: SLAM start of He pressurization regulators and functional fest of
primary and secondary regulators at high flow, low flow and lock up

conditions - System A - Para. h.2.2.7.2(a)s4.2.2.7.6)
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Test Description: (Cont)

Seq.

Seq.

Sed.
Seq.
Seq.
Seq.

Seq.

05:

06:

07
08;
‘09: -
10:

1i:

Verification of cracking and reseat pressures and forward leakage
of relief valves. Leakage test of relief valve burst discs at

‘operating pressure - System A (Para. 4.2.2.7.2(b), 4.2.2.7.6)

Verification of cracking pressure and internsal leak check at 0.5 and
35 psig of individual quad check valyve elements - System A
(Para. 5.2.2.7.2(b), L4.2.2.7.6)

Same as 02 - System B

System B

Same as 03.-

Same as-Oh - System B
_Same as O? - System B

Same ag 06.- System B
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Tegt Title:
RCS Helium and Propellant Tank Proof, Leakage and Funcitional Test
Subsystems: -~
RC8

Tegt Objectives:

a. Verification of.the structural integrity of the RCS tankage
modules at proof pressure aifter assembly.

b. Verification of accepbable leak wates of tank fittings, geamsh
fittings, propellant Q.D.'s, braze joints and internal leskage of
main SOV's and tank bladders previously untested.

c. Verification of PQMD's and high pressure helium traﬁsducers.
Vehicle Configuration:

RCS Tankage Modules,
Locations:

Piant #2,

Hazardous Operations:

Prneumatic Pressures up to 4655 psig.

Components under Tegt:

Propellant Tanks

Main Shutoff Valves

Helium Tanks

Propellant Tank Bladders

PoQMD' s

High Pressure Helium Transducers
Propellant Q.D.'s

Tegt Description:
Seg. Ols Call to Stations

Seq. 02: Freon Flush of RCS Fuel and Oxidizer Tenk Bladders, Followed
by Purging and Dryine with Warm GN,, System A, (Para.l,2.2.7.5
and 4.2.2,7.6.(i)

a, Bladders of System A flushed with freon, then purged and dryed
with warm GN2. System A malin shutoff valves are latch force
tested.

Seg. 03: Eroof Pressure Test of Helivm Tank and Leaksge Test of all
Joints Between Helium Tank and Squib Valves, Verification
of PQMD's and High Pressure Helium Transducers, System A4,
(Para. 2,2.2,7.2.(a) (1) and k,2,2.7.2.(2) (3) )

a. A helium proof pressure check of the helium tank at 4560 to L4655
psig. Bxternal leak checks made of all Jjoints and fittings between
the helium tank and the explosive valves at 3450 to 3550 psig. Vehicle
helium supply pressure trensducers and P,Q.M.D. are verified,
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Test_Description: (Cont)

Seqg. Oks Proof Pressure Tegt of RES Propellant Tanks, Leak Check of
Joints Made During Assembly of Tankage Module, Forward
Leakage Test of Main Shut-Off Valves, Propellant @D Teakage
and Propellant Tenk Flange Leakage, System A, (Para.lh.2.7.2.2.7.2
(b), (1) (2) (4) and Para. 4,2.2.7.6, (e).

a, Propellant tanks are proof pressurized at 333 io 340 psig.
External leak checks, forward leakage of main shut<off valves
and propellant QD leakage at 190 -+to 200 psisg.

Seq. 05: Verification Test of Fuel and Oxidizer Tank Bladder Leakage
: Rates, System A, (Para. 4.2.2,7.6.(i) (1) and (2))

a.” 'Theé leakage rate of propéllént tank balddexrs at 9 teo 10 psig.
Seq. 06: Same as Sequence 02 for System B.
Seq., O7: Same as Sequence O3 for System B,
Seq. 08: Same as Sequence Oh for System B.
Seq. 09: Same as Sequence 05 for Syghbem B,
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Test Title:

RCS Engine Functional and Leakage Tests.
Subsystem:

Reaction Control Subsystem (RCS)

Test Objectives:

a. Verifiegtion of proper operation of the chamber pPressure switches.
b. Verification of leakage integrity of the chamber rressure switches.

¢c. Verification of the pressure integrity of the engine combustion chamber
by conducting a pressure decay check.

d. Verification that forward leakage of the injector valves is within allow-
able limits.

Vehicle Configuration:

RCS Engine: prior to vehicle installation.

Hazardous Operations:

Pneumatic pressures up to 200 psig.

Components Under Test:

RCS Eagine

Tegt Description:

Seq. 01: Call to Stations

Seg. 02: Engine Thrust Chamber Switch Leak Check and Functional Tesi:

a. Leak check of the thrust chamber switch using GHe at 175 psig with
FM INERT solution.

b. Actuation of the pressure switch by evacuation of the thrust chamber
to 2 psia and 10 psia respectively and monitoring of switch opening
and -closing on a volt-chmmeter. (Para. 4.2,2.7.8)

Seq. 03: Conbustion Chamber Pressure Decay and LeakageiTest using -GNo

a. Performance of pressure decay of the engine combustion chamber for &
minutes utilizing a controlled internal leakage volume of 200 ce.

Seq. Ok: Injector Valve Forward Leakage Check

8.  Pressurization of theinjector valves to 100 Psig with GNo and per-
formance of a forward leak check utilizing a volumetric leak detector.
(Para. 4.2.2,7.3)
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Tegt Title:

RCS Manifold Flush, Dry, Latch Force Test, Solenoid Leak Check, Proof
Pressure Check, Transducer Accuracy and External Leak Check.

Bubgystem:

RCS

Test Objectives:.

a.

To verify the cleanliness level of RCS propellant manifolds with freon
TF (PCA)

To dry the manifolds subsequent £o “the freon final flush.
To hydrdstatically proof test the manifold system.

To verify the dryness of the RCS propellant tank bladders after flushing
the feed manifolds.

To internal leak check the solenoid valves in the RCS manifold system.

To proof pressure test the braze joints and dyna-tube -muts in -the .-RCS
manifold system.

To check the RCS propellant manifold transducer for accuracy.

To leak test the RCS braze weld fittings, service @.D.'s and mechanical
fittings (dyna-tube nuts only).

Vehicle Configuration:

Different Stages of RCS build-up.

Loecgtion:.

Plant 2 CEF

Hazardous Operation

Pneumatic pressure up to 3k0 psig.

Components Under Test:

RCS Solenoid Parkey, Valves
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Test Descriptioﬁ:

Beg. 001: Cagll to Stations.

Seq. 002: First Flush and Sample - Oxidizer System

Seqg., 003: First Purge and Dry - Oxidizer System

Seq. 00k: First Flush and Sample - Fuel System

Seg. 005: PFirst Purge and Dry - Fuel System

Seq. 006: Proof Pressure - Oxidizer System

Seq. 007: Final Flush and Sample - Oxidizer System

Seq. 008: Final Purge and Dry - Oxidizer System.

Seqg. 009: Proof Pressure -~ Fuel System

Seq. 010: Final Flush and Sample - Fuel Systen

Seq. 011: Final Purge and Dry - Fuel System

Seq. 012: RCS Fuel and Oxidizer Tank Dryness Verification System "A".
Seq. 013: RCS Tuel and Oxidizer Tank Dryness Verification System "B".
Seq. OXh: Solenoid Leak Check System "A".

Seg. 015: Solenoid Lesk Check System "B".

Seq. 016: FElectrical Latch Force Test.

Seq. 017: {all to Stations.

Seq. 018: Proof Pressure and External Leak Check of RCS Propellant
Menifolds and RCS Manifold Pressure Transducers Verificsiion.
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Test Title:
A/S Weight and Center of Gravity Test
Subsystem:
Structure

Test Objective:

To determine the dry weight and the horizontal (Y-Z) center of gravity of the
Ascent Stage

Vehicle Configuration:

Ascent Stage
Tocation:
Plant 5, Weight and Balance Fixture

Hazardous Operation:

Not Applicable

Equipment Under Test:

Ascent Stage

Test Description:

Seq. Ol: Call to Stations

Seq. 02: A/S Weight and Center of Gravity Test

a. Positioning and leveling of Ascent Stage.

ba Adjustment of load cell digital readout unit.

Ce Zeroing 6f load cells.

d. Preloading of load cells.

e. Transfer of total locad to load cells.

f. Verification that Ascent Stage has remained level.

Ee First Weighing

h. Repeat of above for second and third weighings.

i. The data from this OCP will be used as the basis for a weight report

giving actuzl weight and horizontal center of gravity.
(Paragraph 4.2.2.1.1)
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Test Title:

Landing Gear Functional Test
Subsystem:

Mechanical

Test Objective:

To verify the overall functional ability of the landing gear system witl
regard to the deployment and downlock mechanisms.

Vehicle Configuration:

Descent
Locatbion:
Plant 5, Landing Gear Test Fixture

Hazardous Operation:

Not Applicable

Equipment Under Test:

Landing Gear Mechanism

Test Description:

Seq. Ol: Call to Stations

Seg. 02: Continuity Check of Lunar Surface Sensing Probe Switches

Seg. 03
to
Seq. 06: Landing Gear Functional Test

2« Continuity check of landing gear deploy switches in deployed and
stowed positions.

b. Measurement of gear travel (distance between bolt centers of uplock
mechanism) at probe release during deployment.

¢. Measurement of time to fully extend and lock gear dowm.

d. Above procedures are performed individually for each gear.
(Paragraph 4.2.2.1.3)
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Test Title:

D/S Weight and Center of Gravity Test
Subsystem:

Structure

Test Objectives:

To determine the dry weight and the horizontal (Y~Z) center of gravity of the
descent stage.

Vehicle Configuration:

Descent Stage

Tocation:

Plant 5, Weight and Balance Fixture

Harardous Operation:

ot Applicable

Eouipment Under Test:

Descent Stage

Test Description:

Seqg. Ol: C(C=all to Stations

Seq. 02: D/S Weight, and Center of Gravity Test

a. Position and level of descent stage.

b. Adjustment of—ioad Cell Digital Readout Unit.

c. Zeroing of load cells.

d. Preloading of Ioad cells.

e. Transfer of total load to load cells.

. Verification that descent stage had remained level.

g. First weighing of.

h. Repeat of above for second and third weighings.

i, The data from this OCP will be used a8 the basis for a weight report

giving actual weight and horizontal center of gravity.
(Paragraph L4.2.2.1.2)
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Test Title:

OCP OUTLINE
) ) OCP~GI -3201k -IMB

Crew Compartment Fit and Functional Test

Subsystem;

Test Objective:

Crew Provisions

To demonstrate that each crew equipment item is functionally and physically
compatible with the spacecraft, the mission sequence and crew flight require-
ments, by simulating the IMB mission,

Vehicle Configuration:

Mated Stages

Location:

Integrated Work Stand Plant 5

Hazardous Operation:

Not Applicable

Equipment Under Test:

Crew equipment within the crew comparitment listed on official IMB stowage

list.
Test Description:

Seq. 0l: Call to Stations

Seq, 02: Support System Status Verification
a. Power-~up and verification of EPS.
b. Power-up and verification of Veh. Comm.

Seq. 03: ILunar Television Transmission

Seq. Ok: Flight Crew Readiness
2. Verification of Crew Suiting and Cabin Ingress per OCP~GF-32016-IMB.
b. Lvaluation of reach capability and mobility utilizing transfer

umbilical.

Seq. 05: 1Ingress and Checkout
"a. Demonstration of change-over, transfer umbilical to IM ECS.
b. Preparation of Cabin for habitation.
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OCP QUTLINE
OCP-GF-32014-IMB

Test Description: (Cont)

c, Verification of communications capability.

d. Demonstration of Equipment Transfer.
e, Demonstration of Post Ingress Operation.
f. Demonstration .of waste management capability.

g. Alignment of IMU.
h. - Titilization of food packs.
Seq. 06: EVA
a. Demonstration of EYA preparation.
b. Demonstration of IL33/0FS Preparation for fheckout.
c. Demonstration of Post EVA Confimuration.
d. Jerification of PLSS recharge it check.
e. Pvaluation of Sequenc? Camera Operation.
. Demonstration of EVA Equipment Stovage
g Evéluation of itlard 3Zult Operations in Cabin.

Seq. O7: Rendezvous Egress

a. Demonstration of LiOH cartridge replacement.
b Demonstration of preparation-for docking.

C. Installation of COAS in Forward and Doéking Windows and changing of
COAS light bulb.

d. Demonstration of Rendezvoué Radar Antenna Deployment.
e. Preparation of Equipment for Transfer.
. ,Stowage of Drogug and Probe.

g. Verification of cabin egress per OCP~1F-32016-IMB.
(Paragravh 4.2.2.4.5(b))

Seq. 08: Egress/Ingress Procedure for Iunch Break

Seq. 09: Drogue Installation & Removal Fit Check

Seqg. 10: Securing After Test
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0CP OUTLINE
’ OCP-GF-32016- I8

Test Title:

Crey Suiting, Vehicle Ingress/Egress and Suit - Vehicle Checkout.
Subsystem:

Crew Provisions

Test Objective:

To control the crew suiting and their ingress and egress of the LM spacecraft.

Vehicle Configuration:

Ascent Btage
Location:
Final Assenbly Avea, Integrated Work Stand,

Hazardous Operation:

Not Applicable.

Equipment Under Test:

Bpacesuits and associated support equipment

Test Description:

Seq. OL: . 1t to Lio

Seq. 02: PGA Preparation to Donning

Preparstion of the pressure garment assembly for donning. Verification
of the liquid cooling garment and urine colleetion transfer assembly
accepigbility.

Seq. 03: PGA Donning
Suiting of the crew, and donning of associated equipment.

Seq. Ok: Crew IM Ingress

Ingress of the IM Crew to the Vehicle.

Beq. 05: Crew IM Egress and PGA Doffing

Egress of the IM Crew from the Vehicle.

6-99



OCP OUTTLINE
OCP-GF-32017-PM8

Test Title:

Crew Compartment Stowablé Equipment Installation and Removal.

Subsystem:

Crew Provisions

Test Objectives:

To control‘packaging,‘installatibn and removal of all stowable equipment.

Vehicle Configuration:

Mated Stages
TLocation:

Final Assembly Area, Integrated Work Stand

Hazardous Operations:

None

SZaulpment Under Test:

All equipment listed in IM8 Stowage List, List B & C, applicable to ascent stage.

Test Description:.

Seqg. OL: Cgll to Stations

Seq. 02: Stowage in Crew Compartment

a. Transferral ofupackéges to vehicle from the bond and Ppackaging area.

b. Removal of each item from its backage and stowasge in the vehicle as
stated in Stowable Item Verification Checkout Data Sheet.

Seq. 03: Re-stowage of Vehicle after Run.-I of 0CP-3201h

a. Verification and/or restowing of all stowable equipment as stated
in Stowable Item Verification Checkout Data Sheet.

Seq. Ot: Removal from Vehicle

a. Removal of each stowable item from vehicle, and Placement in their
respective package containers.

Seq. 05: Return to Bond and'Packaging Area

a. Transferral of all packages fram vehicle to bond and packaging ares.
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OCP OUTLINE
R OCP-GF ~32020-1M3

Test Title:

Eleétrical Circuit Interrupter Operational Test
Subsystem:

Explosive Devices

Test Objective:

Verification of the cycling operation of the electrical circuit interrupters.

Vehicle Configuration:

Ascent and Descent Stages, electrically mated.
Location:
Integrated Workstand, Plant 5

Hazardous Operations:

Pressurization and X-Ray of Electrical Circuit Interrupters

Components Under Test:

Electrical Circuit Interrupters

Test Description:

Seq. 01: Call to Stations

Seq. 02: Electrical Circuit Interrupter Operatiop. (NASA TWX EP4/13-6-BG
54-67-T321 Dated 23 Mar 67, and LTE 10-38 Dated 4 March 1967)

a. P/J1T73 ECI Cycling

b.  P/JLTh ECI Cycling

c. X~-RAY of ECI Connectors
d. P/J173 ECI Reset

e. P/J1Th ECI Reset

f.  X-RAY of ECT Connectors for verification of resetting
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0CP OUTLINE
OCP-GFi32021-LM8

Test Title:

Descent Stage, Crew Compartment Fit and Functional Test
Subsﬁstem:

Crew Provisions

Test Objectives:

To Gerify that each crew equipment item, stowed in the Descent Stage, is
functionally and physically compatible with the spacecraft and erew require-
ments for lunar space operations

Vehicle Configuration:

Descent Stage
Tocation:
Descent Stage 'Dolly' - Flant 5

Tlazardous Operation:

Not. Applicable

Equipment Under Test:

Crew Equipmeﬁt, stowed in Descent Stage, listed on official IMS Stowage List.

Test Description:

Seq. 01: Call tOjStations

Seq. 02: MESA Deployment and Stowage (Quad .IV)

Seq. 03: IMP Suited Operations (Para. b.2.2.4%.5).

a. Verification IMP Suited per OCPLGF-SEOQE—IMB.

b. Evaluation of S~Band antenna (Quad I).

C. Eialuation Bf MESA Stowage Provisions (Quad IV).

d. Opéréiign of Scientific Equipment Bay (Quad IT).

e. Dgployment;of ATSEP Pallets (Ghad II).

f. Simulatiog of RTG/HOT Fuel Element Removal (Quad II).
g- Evalﬁatioﬁ“o&j_ SRC No. 2 in MESA (Quad IV).

h. * Weighing of SEC No. 2 (Qu'a.d V).

i. Return of %MP %o control. of OCP-GF-32022-TMB.

Seq. Ok: Removal of ail stowed items -and return to bond area.
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OCP QUTLINE
0CP-GF-32022-IM3

Test Title:

Crew Buiting
Subsystem:

Cgew Provisions

Test Objectives:

To Control The Crew Suiting And Their Ingress And Egress To The IM Spacecraft

Vehiecle Configuration:

Descent. Stage
Location:
Final Assembly Area, Integrated Work Stand

Hazardous Operstions:

Not Applicable

Equipment Under Test:

Spacesuits and associated support equipment.

Test Description:

5eq. 01l: Call to Statioms

Seq. 02: PGA Preparation to Donning (Para. 4.2.2.L.1)

) Preparation‘of the pressure garment assernbly for donning.
Seq. 03: PGA Donning. (Para. 4.2.2.4.3)
Suiting of the IMP, and donning of associated equipment.

Seq. Ok: Crew IM Ingress (Para. k.2.2.L4.4)

Ingress of the IMP +to the Descent Stage.

4

Seq. 05: Crew IM Egress (Para. 4.2.2.4.4)

Egress of the IMP from the Descent Stage.
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_OCP -OUTTLINE
- OCP-CF-3300L- 1M8

Test Title.
Ascent Stage Environmental Control Subsystem, Proof Pressure and Leakage Checks
Subsystem: _

Environmental Control System, HTS A/S

Test Objectives:

To verify the ‘structural integrity of fhe'ﬂTS‘A/S with a proof pressure and
leskage test.

Vehicle Configuration:

Ascent Stage
Iocation:

Integrated Workstand, Plant 5

Hazardous Operations:

Pneumatic pressures up to 60 psig

Components Under Test:

Coolant Recireculation Assembly
Secondary Filter

ATS H/X .

Suit Temperature Control Valve
Coolant Regenerative H/X

Cabin Air Recirculaticn Assembly
Cabin Temperature Control Valve
DSE Cold Plate

PSA Cold Plate

CDU Cold Plate

LGC Cold Plate

LGA Cold FPlate

GASTA Cold Plate

Coolant Accupulators

AFT Equipment Bay Cold Plates 1 through 11
TR Cold FPlate

ASA Cold Plate

FTA Cold Plate

RGA Cold FPlate

Interstage Disconnects

Test Description:

Seq. OL: Call to Stations
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OCP OUTLINE
0CP-GF-33001 - 1M3

Test Degcripbion: (Cont)}

Seq. 02:

Seq.

Seq.

Seq.

Seq.

a.

03:

Ol

HTS Proof Pressure and Pressure Decay Test

Proof Pressure Test of the Primary and Secondary HIS A/S at 60 psig
with Helium. (Para. %.2.2.3.6)

Pressure decay test of the Primary and Secondary A/S at 45 psig with
helium. (Para. 4.2.2.3.6)

Leakage Test of the Primary and Secondary HTS A/S with a Mass
Spectrometer Using Helium at U5 psig (Para. 4#.2.2.3.6)

HTS TInter-coolant Loop Leak Test (Para. 4.2.2.3.6)

Purge of the secondary loop for 15 minutes with GNo.
Probe of the HTS secondary effluent gas continuously for 4 minutes.

Secondary HTS Pressure Decay Test (Para. 4.2.2.3.6)

Pressurization of the secondary HIS to L5 psig with GNo .

Performance of a 4.5 hour pressure decay test of the Secondary
HTS A/S with the accumulafor ISC 330-210 disconnected from the
system.

Performance of a volumetric leak test of the accumulator ILSC 330-210
in accordance with the following:

1. Accumulator ISC 330-210 connected to the Secondary HTS A/S.

2., Displacement Leak Meter connected to port JFO137 of the
accumulator.

3. The Secondary HTS A/S pressurized with GNo at 45 psig.
Performance of a 1 hour pressure decay test of the Secondary HIS A/S
with GNo at 45 psig, with the accumulator 1SC 330-210 connected to
the system. '

Primary HTS A/S Pressure Decay Test (Para. 4.2.2.3.6)

Pressurization of the Primary HTS A/S to 45 psig with Gl .

Performance of a 4.6 hour pressure decay test of the Primary HTS A/S
with the accumulator ISC 330-210 disconnected from the system.
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OCP OUTLINE
OCP -GF -33001 -IMB'

Test Description: (Cont)

c. Performance of a volumetric leakage test of the accumulator
ISC 330-210 in accordance with the following:

.1.- Accumulator ISC 330-210 comnected to the Primary HTS A/S.

2. Displacement Leak Meter connected to port JF9137 of the
Accumulator.

3. The Primary HIS A/S pressurized with GNp at 45 psig.

d. ‘Performance of a 1 hour Pressure Decay Test of the Primary HTS A/S
with Gio at L5 psig, with'the accummlator ISC 330-210 connected to
the system.

[

Seq. 07: Securing After Test

a. Venting of the Primexy TS A/S to ambient pressure.
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Test Title:

OCP OUTTINE
— OCP~GF-33013- IM8

BCS Interstage Disconnects Proof Pressure and Leakége Test

Subsystem:

ECS HTS and OCEF3

Test Objectives:

To verify the mechanical integrity of the HI'S and OCPS Interstage Disconnects
and flex lines with a proof pressure and leakage test.

Vehicle Configuration:

Ascent and Deébent Staée mated

Location:

Integrated workstand, Plant 5

Hazardous Operations:

Pneumatic pressures up to 1340 psig .

Eguipment.Under Test:

HT3 and OCPS Interstage Disconnects and flex lines

Test Description:

Seq. OL:

Seq. 02:

a.

Seq. 03:

Seq. Ob:

Call to Station

HTS Interstage Disconnects Proof Pressure and Leak Check.

Pressure Decay Test of the HIS Interstage Disconnects with helium at
29 psig for 5 minutes.

Proof Pressure Test of the HIS Interstage Disconnects mated and de-
mated with helium at 60 psig for 1 minute, (paragraph L.2.2.3.6).

Teakage test of the HTS Interstage Disconnects mated and demated A/S ATH
with a Mass Spectrometer using helium at 45 psig, (paragraph 4.2.2.3.6.).

GOX Interstage Disconnect Proof Pressure and Leak Check

Proof Pressure Test. of the GOX Intérstage Disconnect (mated & de-
mated) with helium at 1340 psig Tor 1 minute, (paragraph 4.2.2.3.5.1:(b)).

Legkage Test of the GCX Interstagé Disconnect (mated & demated)
vith a Mass Spectrometer using helium af 950 psig (paragraph
4.2,2.3.5.1(c)(2)).

Securing After Test
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OCP_OUTLINE
' 0CP-GF-33020-1M3

Test Title:

A/S Oxygen Cabin Pressure Section Proof Pressure, External Leak and Flow
Checks

Subsystem:
A/S Environmental Control

Test Objectives:

8. Perform a proof pressure test and helitm leak test to verify the mechanlcal
and pressure integrity of the Oxygen Cabin Pressure Section (OCPS), and
Atmosphere Revitalization Section (ARS).

b. To verify mechanical operation and conirol of regulators and valves at
operating pressure and flow conditiong.

Vehicle Configuration:

Ascent Stage
Location:
k}

Cold Flow Facility

Hazardous Operation:

a. Application of gaseous helium- pressures up to 1350 psig.
b. Application of gaseous oxygen pressures up to 980 psig.
C. Application of gaseous nitrogen pressures up to 980 psig.

Components Under Test: =

a. A/S GOX Tanks

b. A/S Interstage QD

c. Oxygen éoﬁtrol Module
d. Suit Circuit Assembly
e. PISS Op Fill QD

Test Description:

"Beq. 0k: Call to Stations

Seq. 02: - OCPS Low Pressure Leak Test

a. - Fill A/S OCPFS with gaseous Helium through JF9555 to 300 psig.

b. Probe each possible source of leakage with a Heélium Ledk.Detector.
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Test Description: (Cont)

0CP’ QUTLINE )
OCP-GF-33020-IM8

Seq. 03:

a.

Seq. 05:

Seq. 06:

Seq. O7:

Seq. 08:

QCP5 Proof Pressure Test

Increase pressure of OCPS through JF9555. to Proof Pressure of 1340
psig GHe.

Hold Proof Pressure for 1 minute max. (paragraph 4.2.2.3.5.1(B}).
Reduce pressure off OCPs through'JF9555 to 980 peig GHe.

QCPS Gross Leak Test

Disconnect GSE QD from JF9555.
Perform fifteen minute Pressure Decay Test of OCPS.

OCP3 Helium Leakage Test

Probe each possible source of leakage with a Hellum Leak Detector.
(Para. k.2.2.3.5.1.1(2))

Connect GSE QD to JFU55S5.
Reduce OCPS pressure to ambient through JF3555.

ARS and ARS/WMS Proof Pressure Test

Isolate ARS from Cabin and OCPS.
Iseclate Oxygen Control Module from Cabin and GOX Tanks.

Pressurize ARS through JF9112 and GFO11lk and Oxygen Control Module
through JF9555 to 6.4 psig GHe.

Hold Proof Pressure for 1 minute max. (paragraph 4.2.2.3.3(c)).

Vent ARS through JFOI12 and GF91l4 and Oxygen Control Module through
JF9555 to 4.1 psig GHe.

ARS and ARS/WMS Interface Helium Leak Test

Probe each possible source of leakage with a Helium Leak Detector.

Vent ARS through JF9112 and GF9lld and Oxygen Control Module through
JF9555 to amblent pressure.

ARS and ARS/WMS Interface External Leakage Test

Pressure purge ARS and OCPS to 3.9 psig with GOX through JF9112,
GF911lk and JF9555 to expel Helium.
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OCP_OUTLINE
' 0CP-GF-33020-1M3

Test Description: (Cont)

Seq.

Seq.

Seq.

bl

09

With the Oxygen Demand Regulators closed and the COp Canister Select
Valve in the Mid-Position, measure the oxygen make-up flow through
GF911k4 and JF9112 required to compensate for ARS oxygen external
leakages. (Para. 4.2.2.3.3(c))

With the Oxygen Demand Regulators closed, the COp Canister Select
Valve in Primary and the "secondary COo Canister Cover removed,
measure the oxygen make-up flow through CF911k and JF9112 required
to compensate for ARS oxygen external leakage.

With the Oxygen Demand Regulators closed, the COo Canister Select
Valve in Secondary and the Primary COo Canister Cover removed,
measure the oxygen make-up flow through GF91lh and JF9112 required
to compensate for ARS oxygen external leakage.

Vent ARS through JF9112 and GF9llh and Oxygen Control Module through
JF9555 to ambient pressures.

Cabin Repressurization Valve Functional Test

Pressurize OCPS through JFO555 to 935 psig with GOX.

Electrically open the L3C-330-309 Cabin Repressurization Valve fTor
two seconds. Allew valve to slam reseat at high pressure.

Pressurize the OCPS through JF9555 to 935 psig.

Electrically open the ISC~-330-309 Cabin Repressurization Valve for
ten seconds. Record pressure and temperature decay of-0CPS GOX tanks.

Pressurize OCPS through JF9555 to 935 psig with GOX.

Oxygen Demand Regulator Functional Test - Cabin Mode

Evacuate ARS through JF9112 and GF9llk to 4.8 psia.

With Oxygen Demand Regulator "A" in "Cabin" and Oxygen Demand
Regulator "B" in "Closed", withdraw oxygen through JF911l and
GF9113 to simulate metabolic demand. (Para. 4.2.2.3.5.2(c))

With Oxygen Demand Regulator "A" in "Closed" and Oxygen Demand
Regulator "B" in "Cabin", withdraw oxygen through JF91ll and
GF9113 to simulate metabolic demand. (Para. 4.2.2.3.5.2(c))

Oxygen Demand Regulator Functional Test-Egress Mode

Evacuate ARS .through JF9112 and GF911l4 to 3.8 psia.
With Oxygen Démand Regilator "A" in "Egress” and Oxygen Demand

Regulator "B" in "Closed", withdraw oxygen through JF9111 and
GF9113 to simulate metabolic demand. (Para. 4.2.2.3.5.2(c))
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OCP OUTLINE
OCP-GF-33020-1313

Test Description: (Cont)

Seq.

Seq.

C.

l12:

13:

With Oxygen Demand Regulator "A" in "Closed" and Oxygen Demand
Regulator "B" in "Egress", withdraw oxygen through JF911ll and GF9113
to. simulate metabolic demand. (Para. 4.2.2.3.5.2(c))

Vent the ARS to ambient through GF911l3 and JF91ll.

OCFS External leakage Test

With both "Ref A" and "Reg B" closed measure the make-up leakage
flow through JF9555 required to maintain 935 psig GOX in the OCPS.
{(Para. k.2.2.3.5.1.1(A))

With "Reg A" closed and "Reg B" closed, measure internal leakage
of the L8C-330-306 regulators with a VID.

With "Reg A" set to Cabin and "Reg B" closed, measure internal
leakage of the LSC-330-306 regulators with a VID.

With "Reg A" set to Egress and "Reg B" clésed, measure Internal
leakage of the ISC-330-306 regulators with a VID.

With "Reg A" closed and "Reg B" set to Cabin, measure internal
leakage of the LSC-330-306 regulators with a VID.

With "Reg A" closed and "Reg B" set to Bgress, measure internal
leakage of the ISC-330-306 regulators with a VID.

Oxygen Shut~off Valve Internal Leakage Test

Descent Op Valve Positive Direction Leakage Test.

1. Pressurize upstream side of Descent 0o Valve through GFO117
to 940 psig Glo.

2. Measure leakage at JF9555 with a VID.
PISS Oo Fill Valve Test

1. Pressurize upstream side of PISS Fill Valve through GFO1lY to
940 psig with Glo.

2. Measure leakage at JF9555 with a VLD.

No. 1 Ascent Os Valve Test

1. Pressurize GOX Tank #) through GF9L17 to 940 psig GNs.

2. Wlth No. 1 ASC Op Valve closed vent Oxygen Control Module to
ambient through GFO117.

3. With the Descent Oé Valve closed measure leakage at JF9555 with
a VID.

L. Vent GOX Tank #1 to ambient through CF9117.
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OCP OUTLINE
T 0CP-GF-33020-128

Test Description: (Cont)

d. No. 2 Ascent Op Valve Test
i. Pressurize GOX Tank #2 through GF9117 to 940 psig with GNo.

2. With No. 2 ASC 0o Valve closed, vent Oxygen Control Module to
ambient through GFI117. ’

3. With Descent Op Valve closed measure leakage at JF3555.
e. Descent Op Valve - Negative Direction Test.

1. With PISS Valve closed, pfessurize Descent Op Valve at ko
psig with GN, from GOX Tank #2.

2. Measure leakage at GFO1l7.

Seq. 1i: Emergency Ventilation Mode Test

a.- Press. Reg. A Test

1. With Press. Reg. A in "Direct O," measure pressure decay of GOX
Tank #2 for 5 minutes.

o, During pressure decay, perform a Tactile Flow Test from suit
circuit diverter wvalve and cabin gas return valve.

3. Repressurize GOk Tank #2 and Oxygen Control Module through
GF9117 to 940 psig with GNo.

b. Press Reg B Test

1. With Press Reg B in "Direct Oo" measure pressure decay of GOX
Tank #2 for five minutes.

2. During decay perform a Tactile Flow Test from Suit Circuit
Diverter Valve and Cabin Gas Return.

Seq. 15: Securing After Test

. Attach Alnor Dew Point Indicator to GSE downstream to GFOL1T, take
two Dew Point readings from GOX Tank #2 through GF91LT.

b. ° Vent GOX Tank #2 to ambient through GF9117.

c. Verify the mechanical interlock operational. With D/S 02 valve open,
either A/S valve will not open. (Para. 4.2.2.3.5.2(b))

d. Remqve and stow GSE;

€. Configure wvehicle for storage.
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OCP OUTLINE .

OCP-GF -33022-18
Test Title: : )

Water Management Section Leak and Functional Test
Subsystent;
Environmental Control

Test Objectives:

a. Verification of the structural and leaskage integrity of the WMS.
b. Verification that the WMS exhibits satisfactory flow characteristics.
C. Functional check of the delta P transducer and water regulators.

d. Flush of the water tanks and WOM and verification of a cleanliness level
in accordance with the requirements of ISP-14-0020, table II.

Vehicle Configuration:

Mated Stages
Tocation:
Tntegrated Workstand, Plant 5

Hazardous Operations:

.Not Applicable

Equipment Under Test:

A/S and D/S water tenks, Water Control Module valves and regulators and low
‘pregsure‘network‘including -107 water boiler.

Test Description:

Seg. Ol: Call to Station

Seq. 02: WMS Low Pressure Neiwork Proof Pressure and Helium Tegk Tesi

&, Proof pressurization of the low pressure network (excluding 209 &
22h ¥/B's) with helium at 12 psig.

b. Helium leak check of low pressure network at 9 psig.
c. Proof pressurization of suit cireuit (107) W/B with helium at 10.6

peig and helium leak check of all fittings and connections.
(Para. 4.2.2.3.7)
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QCP QUIPLINE
OCP-GF-33022-18

Test Description: ({Cont)

Seqg. 03:

1=

Seq. Ob:

Seq. 05:

Seq. 06:

Seq. OT:

Seq. 08:

Leak Check of Water Tank Bladders

Measurement of leakages of the water tank bladders from the water
side to gas side (bladders inflated) and from the gas side to the-
water side (bladders deflated) at 5 psig GNo.

Water Tank Pressure Decay Test - Water Side

Pressurization of gas side of water tanks with nitrogen to 6.5 psig.
Pressurization of water tank bladders with nitrogen to 50 psig.

Pressurization of low pressure network {excluding water boilers) with
nitrogen to 9 psig.

Five hour pressure decay test of water side of A/S and D/S water
tanks. )

Water Tank Pressure Decay Test - Gas Side and WMS Flow .Checkout
with Water. :

?ressurization,of gas side of WMS with nitrogen to 5 psig and
pressurization of the water side of the WMS with water to 50 psig.

Five hour pressure decay test on gas side of the A/S and D/S water

‘tanks.

Cycling of WCM water regulators and measurement of water outlet
pressure and flow rates at inlets to the water boilers.
(Para. ¥.2.2.3.7.1) -

WMS Flush and WCM Internsl Leak Check

Flush of WMS with water to cleanliness level specified in ISP-1L4-0200.

Pregsurization of WMS with nitrogen to 50 psig for internal leak
check of all WCM valves and regulators. (Para. 4.2.2.3.7)

WMS Purge, Evacuation and Blanket Pressure

Purge of WMS with hot nitrogen and evacuation to 500 microns.

Nitrogen Till and dew point measurement followed by application of
GNo blanket pressure.

Securing After Tedt
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OCP OUTT.INE
0CP-GF-3302L -1M3

Test Title:

Cabin Proof Pressure Test, Cabin Leak Test, and Cabin Dump/Relief Valve
Functional Test

Subsystem:
Envirommental Control

Test Objectives:

Verification of structursl integrity of the IM cabin and its pressure regulating
characteristics. :

Vehicle Configuration:

Ascent Stage
Location:
Cold Flow Facility

v

Hazardous Operation:

Cabin proof pressure to T.7 psig

Components Under Test:

Cabin Structure, cabin dump/relief valves.

Test Description:

Seg. Ol: Call to Stations

Seq. 02: Cabin and Docking Tumnel Proof Pressure Test (para. %.2.2.1.5).

a. Proof pressure cabin with nitrogen to 7.7 psig.
b Determine cracking pressure of upper hatch.

c. Locking torque test of upper and FWD hatch locking mechanisms.
(Para. k.2.2.1.6) -

Seq. 03: Cabin and Docking Tunnel Leak Test and Cabin Relief/Dump Valve
Functional Test (FwD) (Para. 4.2.2.3.5.7)

8. Pressurize cabin and docking tunnel to 5.0 psig with GNpo.
. Determine cabin and docking tunnel leakage rate.
c. Perform functional test of FWD hatch dump/relief valve.

d. Determine leakage rate of ARS steam duct.
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Test Description: (Cont)

OCP OUTLINE
i OCP-GF-33024 -IM3

2.

T,

Seq. Ob:

Seq. 05:

Vent cabin and docking tunnel to ambient pressure.
Prepare vehicle for upper hatch dump/relief valve functicnal test.

Cabin Leak Test and N.A.A. Drogue Fit Test at 5 psid.

(Para. L.2.2,1.7)

Pressurize cabin to 5 psig with CGHNo.
Determine cabin leakage rate,

Conduct N.A.A, drogue fit test at 5 psig.

Verify drogue locking torgue is less than 50 in # with the cabin at
5 psid.

Cabin Relief/Dump Valve Functional Test (Para. 4.2.2.3.5.7)
{(Upper) and Drogue Fit Test at Ambient Pressure.

Increase Cabin pressure to perform Functional Test of Upper Hatch
Dump Relief Valve.

Vent cabin to Ambient Pressure.
Conduct N.A.A. Drogue Fit Test at Ambient Pressure.
Verify drogue locking torque is less than SO in #.

Securing After Test
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Test Title:

Descent Stage Oxygen Cabin Pressure Section Proof Pressure, Extérral Leakage
and Flow Check

Subsystem:
Descent stage ECS OCES

Test Objectives:

a. To verify the mechanical integrity of the D/S.EQS OCPS.

be. To verify the proper functional operation of the regulators and relief
valves of the high pressure oxygen control module, part number ISC-330-

392.

Vehicle Configuration:

Descent Stage
Tocation:
Cold Flow Facility

Hazzrdous Operations:

a. = Pneumatic pressures up to 4000 psig.
b. Oxygen flow at 2800 psig.

Components Under Test;

D/S GOX Tank
D/S High Pressure Oxygen Control Assembly
D/S Oxygen Interstage Discomnect

Test Description:

Seq. 01: (Call to Stations

Seq. 02: D/S OCPS Proof Pressure (Para. 4.2.2.3.5.1)

a. Pressurize the D/S GOX %ank to 4000 psig with helium and maintain
pressure for 1 minute. Performance x-ducer check at 600, 1200,
1800, and 2400 psig.

Seq. 02-011: Bypass Relief Valve Series Functional Test (Para. k.2.2.3.5.5)
a. At approximately 2875 psig during the above pressurization cycle,

observe change in discharge pressure being emitted through GF9118,
which is indicative to either relief valve cracking.
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Test Description: (Cont)

Seq. 03:

Seq.

Seq.

b.

Depressurize system through GF9150 to 3100 psig. Then permit normal
venting to continue through overboard relief valve port while
observing for indication of valve reseating at approximately 2850
psig. Reseat determined by observing change in discharge pressure
being emitted through GF9118.

Primary Bypass Valve Cracking and Reseating Test (Para. h.2.2.3.5.5)

With secondary relief valve overridden, repressurize the D/S GOX
tank to 3100 psig with helium through GF9150 vwhile observing for
indication of primary relief valve cracking at approximately 2875
psig. Cracking is determined by noting change in discharge pressure
being emitted through GFG118.

Permit normal relief valve action to vent through overboard relief
valve port until reseating occurs at approximately 2850 psig.
Reseat is determined by observing change in discharge pressure
being emitted through GF9118.

Secondary Bypass Relief Valve Cracking and Reseating Test
(Para. 4.2.2.3.5.5)

With primary relief valve overridden, repressurize the descent stage
GOX tank to 3100 psig with helium through GF9150 while observing for
indication of secondary relief valve cracking at approximately 2875
psig. Cracking is determined by observing change in discharge
pressure being emitted through GF9118.

Permit normal relief valve action to vent through overboard relief
valve port until reseating occurs at approximately 2850 psig.

Reseat is determined by cobserving change in discharge pressure being
emitted through GF91id&,

Downstream Proof Pressure and Seriegs Overboard Vent Relief Valve
Functional Test (Para. %4.2.2.3.5.5)

Pressure downstream of regulators is increased using GNo and
pressurizing through port GF9118 to 1090 psig while observing for
indication of either ‘relief valve cracking at approximately 1020

psig.

Downstream Proof Pressure (1090 psig) is held for .one (1) minute.
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Test Deseription: (Cont)

Seg. 06: OCPS D/S GOX System Helium Leak Check (Para. 4.2.2.3.5.1.1)

a. Pressurize D/S GOX Tank to 2800 psig with helium through GFg9150.

b. Disengage GOX Tank fill disconnect and install flight cap. Close
downstream isolation valve and disconnect line.

c. Probe all joints with helium leak detector.

d. After a two hour period elapses, for a pressure decay check,
reconnect fill discomnect -and downstream line.

e, Vent system through GF9150 to 1200 psig.
"f.  Vent system through GF9118 to atmosphere.

Seq. OT7: OCPS Simulated GOX Tank Fill (Para. 4.2.2.3.5.1(b))

G System is pressurized with GOX through GF9150 to 2800 psig.

Seq. 08: (Cabin Repressurization Simulation (Series Regs.) (Para. 4.2.2.3.5.2)
GOX flow through GF9118 is established and maintained for twenty (20)
seconds.

Seq. 09: Simulated Metabolic Oo Consumption (Series Regs)l(Para. 4.2.2.3.5.2)

The simulated metabolic flow rates are introduced and the resultant
effects on discharge pressure are observed.

Seq. 10: Cabin Repressurization Simulation (Secondary Reg. Operating)
(Para. 4.2.2.3.5.2)

GOX flow through GF9118 is established and maintained for twenty (20)
seconds.

Seg. 11: Simulated Metabolic Oo Consumption Secondary Regiulator Operating
(Para. %.2.2,3.5.2)

Simulated metabolic flowrates are introduced and resultant effects on
discharge pressure are observed.

Seq. 12: PSimulated Cabin Repressurization - Primary Reg. Operating
(Para. 4.2.2.3.5.9)

After tank pressure is re-established at 2700 psia (GOX), flow through
GF9118 is established and maintained for twenty (20) seconds.

Seq. 13: Simvlated Metébolic 02 Consumption - Primary Reg. Operating
(Para. 4.2.2.3.5.2) )

Simulated metabolic flowrates are introduced and resultant effects on
discharge pressure are observed.

6-119



OCP_OUTT.INE
- 0CP-GF-33030-18

Test Description: (Cont)

Seq. 1h:

=

b.

Seq. 15:

Seq. 16:

Seqg. 17:

Secondary Overboard Vent Relief Valve Test (Para. 4.2.2.3.5.5)

With primary relief valve overridden, the GOX tank pressure level is
reestablished ‘through GF9150 to approximately 2400 psig.

Pressure downstream of regulators is increased to 1090 psig through
port GF9118 while observing for indication of secondary relief
valve cracking at approximately 1020 psig.

Permit normal relief wvalve action to vent while observing for valve
reseat to occur.

Primary Overboard Vent Relief Valve Test (Para. 4.2.2.3.5.5)

With secondary relief wvalve overridden, the pressure downstream
of regulators is increased through port GF9118 to 1090 psig while
observing for indication of primary relief valve cracking at
approximately 1020 psig. . )

Permit normal relief valve acticn to vent while cbserving for valve
reseat to occur.

D/8 OCPS GNo Pressure Purge (Para. k.2.2,3.5.1)

Vent system through GF9118 to ambient.

Pressurize Descent Stage GOX Tank to 700 psig with Gy through
T GFO150.

Vent system through GFQ118 to ambient.

Pressurize Descent Stage GOX Tank to 700 psig with GN, through
GFJ150.

Vent system through GF9118 to ambient.

Securing After Test
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es

OCP OUTLINE
0CP-GF-33066-LM8

D/S Water Management Section Proof and Leak Check.

Subsystem:

Envirommental Control - WMS

Test Objectives:

& -

b.

Verification of the structural integrity of the D/S water tank and
associated lines.

Verification of maximum indicated leak rate at any single poiﬁt ot
2¥10-7 SCC/SEC.

Vehicle Configuration:

Descent Stage

Location:

Cold Flow Test Facility

Hazgrdous Operstdion:

Large Tank Volume at 65 psig - GHe

Components Under Test:

D/S Water Tank

WQMD TIunstrumentation Port

QD's Water GF9108, and Gas (GF9109)
Lines and Fittings

Test Description:

Seq.

Seq.

Seq.

Sea.

Seq.

0l:

02

ohs

05:

Call to Station

Proof Pressure and Pressure Decay Test

-

Pressurization of inside and outside of tank bladder simultaneocusly
to 63-65 psig, with helium for one minute.

Reduction of pressure.io 49 to 51 psig for a two (2) minute decay
check with a maximum allowable pressure decay of 1 psig.

D/S WM3 GHe Teszk Test

Exterpal leak check of all compoments, lines, and fittings.

Repair or re?lacement of any Jitem where leak rate exceeds 2}{10-T
SCC/SEC, indicated.

Venting

Venting system to a pad pressure of 6 psig.

Securing After Test
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T.est Title:

A/S Water Management Section Proof and Leak Check
“Subsystem:

Environmental Control - WMS

Test Objectives:

a. Verification of the structural integrity of the A/S water tanks and the
valves, lines, and fittings in the high pressure network, including the
PLSS hose.

b. Verification of maximum indicated leak rate at any single point from the
tanks to the primary and secondary regulators of 4LX10-8 SCC/SEC.

Vehicele Configuration:

Ascent Stage
Tocation:
Cold Flow Test Facility

llazardous Operation:

Large Tank Volume at 65 psi - GHe

Components Under Test:

A/S Water Tank (2)

WeMD Instrumentation Ports

Water Control Module

PISS Hose & QD

QD’'s - Water & Gas GF9106, GFOL07, GFO105, GFO10L
Lines and Fitbings

Test Description:

Seq. Ol: Call to Stations

Seq. 02: A/S WMS Proof Pressure Test (Para. L4.2.2.3.7)

a. Pressurization of inside and outside of tank bladders simultaneously
to 63-65 psig, with helium for 1 minute.

Seq. 03: Pressure Decay Check (Para. 4.2.2.3.7)

‘a. ° Pressurization of system from k9 to 51 psig for a two (2) minute
- decagy check with a maximum allowable pressure decay of 1 psi.

Seq. Ok: A/S WMS GHe Teak Test (Para. k.2.2.3.7)

a. External leak check of all compoﬁéhts, lines, and fittings in the
high pressure system.
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 Test Description: (Cont)

b. Repair or replacement of any item where lesk rate exceeds thO“S
SCC/SEC indicated.

Beq. 05: Venting
a. Venting of the system to a pressure of 5 psig.

Seq. 06: Securing After Test
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' Tegt Title:

oCP OUTLINE
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D/S BT Proof and Leak Check

Subsystem:

ECS - D/S HIS

et Objectives:

To verify the structural integrity of the D/3. BIS

vehicle Configuration:

pescent Stage

Toecation:

Integrated workstand, Plant 5

“ncardous Operatlions:

Ppeumatic Pressures up to 60 psig

“emponents Under Test:

D/S W/G Supply and Retura Trterstage Disconnects
D/S W/G Supply and Relurn Flex Lines

D/S WS Gamah TEE'S, Unions, and Bulkhead fittings
D/S HIS Cold Plate Assemblies

rast Description:

Seq. 01: Call to Stations

Seq.

02;

a.

b.

D/S HPS Proof Pressure and Leak Check

Pressurization of D/S HES with helium at 60 psig for 1 minute.
(Proof Pressure Test) (Para. %.2.2.3.6).

Pressure decay best of the D/S HPS with helium at 45 psig for
15 minutes.

leakage test of the D/S HIS W/G Supply and return interstage
disconnects (Para. %.2.2.3.6). -

Leakage test of the D/S HTS W/G supply and return flex lines.
(Para. L.2.2.3.6).

Leskage test of the D/S HIS Gamah nions, TER's and bulkhead

© rittings (Para. %.2.2.3.6).

leakage test of the D/S HIS cold plate apsemblies
(Para. 4.2.2.3.6).
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Test Description: (Cont)

Seq. 03: D/S Primary HTS Pressure Decay Test

&. Pressure Decay Test of the D/S HTS with nitrogen at 45 psig for
L hours (Para. 4.2.2.3.6).

Seq. Ok: Securing After Test
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‘Test Titler

“rnetallation of Water Boilers and Verification Test of Water Glycol Fill
Subsys?em: |

Heat Transport Section - ECS

Test Objectives:

Verification of the W/G Fill of the Heat Tramsport Seciion and installation
Water Boilers Tor safe shipment of IM vehicle.

Vehicle Configuration:

Ascent and Descent Stages
Location:
Integrated Work Stand Plant 5

Hazardous Operations:

Water-Glycol Mixture - Possibility of Spillage

Components Under Test:

W/G Fluid Lines and Accessories

Coolant Accumulator

W/G Pump Discharge Pressure Transducer
Water Boiler Outlet Temperature Transducer
W/G Quick Disconnects

Primary Water Boiler

Secondary Water Boiler

Test Description:

Seq. 01: Call to Stgtions

Beq. 02:
and
Seq. 03: Installation of Primary Water Boiler

Seq. Oh:
and i
Seq. 05: Installation of Secondary Water Boiler
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Tegt Description: (Cont).

Seq. 06: GSE Power Activation and W/G Circulation Secondary Loop
. (Para. 4.2.2.3.6.5(b))

a. Activation of GSE for functional check
b. Circulation of rated amount of W/G through the secondary Ioop

¢. Heating of‘W/G-in the secondary loop t0 an average temperature of
120°F.

d. De-Activation of GSE at ralted pressure and temperature.
Disconnection of vehicle secondary locop lines from GSE.

e. Monitering of W/G pressure snd temperature.

Seq., 07: Activation of Vehicle Power and W/G Level Adjustment - Primary Loop

a, Activation of W/G transducers for functional check

b. Adjustment and setting of accumulator level with reference to W/G
temperature

c. Disconnection of vehicle primary loop lines from GSE.

Seq. 08: Gas Entrapment Test - Primary Loop (Para. 4.2.2.3.6.5(a))

Seq. 09: Connection of A/S and D/S Interstage Supply and_Return Lines

Seq. 10: Securing After Test
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Test Title:

Cabin Leak Test
Subsystem:

Environmental Control

Test Objectives:.

Verification -of structural integrity of the IM cabin prior to shipment to KSC.

Vehicle Configuration:

Ascent Stage
Location:
Cold Flow Facility

Yazardous Operation:

Pressurization of the capin to 5.0 psig

Components Under Test:

Cabin structure -

Test Description:

Seq.-01:7-Call “to ‘Stations

Seq. 02: Cabin Leak Test (fara. h.2.2.3.5.7(a) and (b))

Z. Pressurization of the cabin to 5.0 psig with GN,.
b. Determinaiion of the Cabin lLeakage Rate.
c. Venting of the Cabin to Ambient Pressure.

Seq. 03: BSecuring After Test
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Test Title:

Pulse Code Modulation and Timing Electronics Assembly (PFCMIEA) Turn-On
and Verification. )

Subsystem:
Instrumentation

Test Objectives:

e. Verification of the functional operation of‘the PCMTEA,

b. Verification of the PCMTEA timing signals in the high bit rate
at the GSE connector.

c. Verification of split phase voltage in the low bit rate at the
GSE connector,

d. Verification of the synchronization of the acceptance checkout
equipment-spacecraft (ACE-S/C) with the airborne PCMTEA,

e. Verification of pulse code modulation and tremsmission, in all
assigned time slots of high and low bit rates, via hardline to the
ACE-S/C, of the following PCMIEA parameters:

1. 15 and 85 percent levels of the calibration voltage.
2. SBINC code and prime frame ID words.

3. Mission elapsed time.

L, Data rate format ID words,

5. Oscillator failure detection circuits.

Vehicle Configuration:

Ascent stage
Location:
Integreted work stend, Plant 5 CEF

Hazardous Operation:

Not applicable.

Component Under Test:

L5C360-2-5-8 PCMIEA
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Tegt Title:

Waste Manégement Section - External Leakage Test
Bubsystems:
Crew Provisions

Test Objectives:

Establishment of Leakage Integrity of the Waste Management Section

Vehicle Configuration:

Ascent Stage or Mated Vehicle
Location:
Integrated Workstand, -Plant 5

Hazardous Operations:

Not Applicable

Components Under Test:

PISS Condensate Hose Assy.,
PISS Condensate Collector Assy.
Quick Disconnect

Test Description:

Seq. 01: Call to Statims

Seg. 02: Condensate Collector Assembly Relief Valve Operating Pressure Test
{(Para. 4.2.2.4,3)

B Record cracking and seating pressure of relief valve.

(Para. k.2.2.4.3(c))

Sea. 03: Condensaofe Transfer Asgsembly Fxternal Leakage Test Set-Up

{(Para, 4.2.2.5.3(b))

a. Pressurization of Condensate Transfer Assembly to 1.3 psig.
{Para. k.2.2.%.3(p)}

b. Leakage test of the Condensate Transfer Assembly w1th a Helium Leak
Detector. {(Para. 4.2.2.4.3(b))

Seq. Ob: Securing After Test
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Title:

Data Channel Verification

Subsystem:

Test

Instrumentation

Objectives:

A Verification of the operational ingtrumentation data channels which go
through either of the two signal conditioner electronics assemblies
(SCEA) by simulating transducer and signal sensors at the SCEA input
connectors.

b Verification of meagursments are monitored at their normal points of
readouts as applicable.

1. Cabin display onily
2, ACE-3/C onmly
3. Cabin displays and ACE-S/C°

c. Verifiéation of CWBA data logic channels by similated signals at the
SCEA input connectors.

Vehicle Configuration:

[

Ascent stage

Tocation:

Integrated work stand, Plant 5, CEF

Razardous- Operation: -

Not Applicable

Comporents Under Test:

Test

180 360-5-1010-1 SCEA #1
ISC 360-5-1020-1 SCEA #2
1sC 360-8-9 CWEA

1SC 360-2-5-8 PCMIBA

Descripbion:

Seq. 0l: Call to Stations

Seq. 02: Verification of support system status

Seq. 03: Verification of displays Turn-on

Seq. Oh: Verification of 0-5 VIC analog channel
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Test -Description:

Seq:
Seaq:
Seq:
Seq:
Seq:
Seq:

Seq:
Seq:

Seq:
Seq:

Seq:
Seq:

sSeq:
Sea:
Seq:
Seq:
Seq:
Beq:
Seé:
Seq:
Seq:
Seq:
Seq:
Seq:
Seq:

Seq:

01-000
02-000
02-001L
03-000
0300k

03~-006

0L-000
O4=003

Ol =00k
04-005

05-000
05=-005

06-000
06=-006

07-000

07-002
07-003
07-00Lk
08-000
08-006
09-000
09-009
09-012
09022
09-025

10-000

0CP OUTLINE
) " OCP-GF~36015-IM3

Call to stetions

Support system status verification

DC power applicetion to the vehicle busses

PCMIEA turn-on and signal verification

Verification of the split phase voltage in the low bii
rate at the GSE connector T
Verification of the PCMIEA timing signals in the high
bit rate at the GSE connector

PCMIEA/GSE wmbilical interface verification (HI-BIT RATE)
Verification of the 15 percent and 85 percent levels of the
calibration voltage.

Verification of PCMIEA mission elapsed time updeting at one
second intervals

Verification cf the data rate format ID word, 00011011
(High Bit Rate)

PCMIEA mission elapsed time reset verification
Verification thet mission elapsed time is updating from
zero at one second intervals after reset. ’

PCMIEA HI-BIT to LO-BIT rate verification

Verification of PCMIBA HI-BIT to LO-BIT rate switchover
by actusting the COMM-TIM PCM sw1tch in the vehicle from
BEI to 1LO.

PCMIEA umbilical interface verification (I0Q-BIT RATE)
Verification of the 15 percent and 85 percent 1evels of
the calibration voltage.

Verification of PCMIEA mission elapsed time updating at
one second intervals.

Verification of data rate format ID word, 11100100

(Low Bit Rate).

PCMIEA I0-BIT to HI-BIT RATE Verification

Verification of PCMTEA I0-BIT to Hi-BIT rate switchover
by actuating the COMM-TIM PCM switch in the vehicle from
I0 to HI.

20k8 KHZ crystal oscillator failure detection circuit
verification.

Verification of oscillator failure detector #1 (Dlscrete) -
High Bit Rate

Verification of oscillator failure detectors #2 & #3
(Analog) - High Bit Rate.

Verification of oscililator failure detector #L (Dlscrete) -
Low Bit Rate.

Verification of oscillator failure detectors #2 & #3
(Analog) - Low Bit Rate
Securing After Test
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Test Description: (Cont)

Seq. 31: Verification of Sel. coolant pump feil Channel (Para. 4.2.2.12.4)

Seq. 32: Verification of emer €2 vlv elec/VPI open Chammel {(Pera. Ih.2.2.12.1)

Seq. 33: Verification of IGC Warning Channel (Para. b.2.2.12.L)

Seq. 3h%: Verification of ISS Warning Channel (Paras. k.2,2.12.4)

Seq. 35: Verification of pitch trim feil Channel (Pera. 4.2.2,12.4)

Seq. 35: Verification of roll trim fail Chammel (Pera. 4.2.2.12.k4)

Seq. 37: Verification of L/R dste vel/rng NG Channel (Para. h.2.2.12.4)

Seq. 38: Verification of R/R no track ind Channel (Para. 4.2,2,12.4)

Seq. 39t Verification of Prop tank 1vl low Channel (Para. h.2.2.12.k)

3uge kO: Verification of fuel tank level low Channel (Para. §,2.2.12.1)

Seq. bl: Verification of Op tank level low Channel (Pare..h.2.2.12.k)

Seg. 42: Verification of AFA test cond fail Chennel {Parai h.2,2.12.4)

Jeqg. 43: Verification of jet drivers Channel (Para. 4.2.2.12,4)1

3eq. b4: Verification of ED system "A" relay transfer Channel (Para., 4.2.2.12.%4)

Seq. W5: Verification of ED system ''B" relay transfer Channel.CPﬁra. y,2.2,12.4)

Seq. W6:  Verificetion of volt select B-band receiver AGC Channel (Para, 4.2.2.12.4)

Seq. L7: Verification of commenders bus voltage Channel (Para. 4.2.2.12.%)

Seqg. 48: Verification of system eng'r bus voltage Channel {Para. L.2.2.12.L4)

Seq. 49: Verification of suit ocutlet press Channel (Para. k.2.2.32.4)

Seq, 501 Verification of COp2 part pressure Channel (Pars. L.2.2,12.k)

Seq. 51: Verification of Hob sep rate Channel (Para. 4.2.2,12.4)

Seq. 52: Verification of menifold pres reg. Channel (Para. 4.2.2,12.4)

Sen. 53: Verification of pres. He tank No. 1 Channel (Pare. 4.2.2.12.4)

Seq. Sh: Verification of pres. He tank No. 2 Channel (Pera, 4.2.2,12.4)

Seq. 55: Verification of pres fuel/isol valve Chanﬁel {Para. h.2,2.12.4)

Ty

Seq. 56: Verification of pres Op/isol valve Channel (Para. 4.2.2,12.4)
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Test Description: (Cont)

Seq.
Beg.
Seq.
Seq.
Seq.
Seq.
Bed.
Seq.
Seq.
Seq.
Beq.
Sed.
Bed.
ﬁeq.
Seq.

Seq.

Seq.
Seq.
Saq.
Seq.
Seg.

Seq.

Seg. ©

Seq.

Beg. .

Seqg.

051
06
oT:
081

12
13:
1.

15:

‘16:

L7

;8:

19;

20:

21
221
23
2h:
25:
261

28:

L1 H

Verification

QCP OUTLINE
0CP-GF-36527- 18

of 0-0 VDC analog channel

.

of O-}Q VOC analog channel

Verification

Verification

of 0-1k.6 VDC apalog channel

Verification

of =10 VDC to +10 ¥DC analog channel

Varification

of -13 to +13_VDC snaloy channel

Verification

of +/-3.5. VRMS SOO,HZ analog channal

Verification

of 15 VRMS hOO HY channel

Verification

of 115 VRMS Loo HZ analog channel

Verification of resistance channel lﬁ6h Ohm3u1671 Ohms
Yefification of resistance ahannel 1364 Ohms -1793 Ohm5
Verification of resistance channel 1363 Ohms-1913 Ohms
Verification of resistanc; chan£el 665 Ohms=-2795 Ohms
Verification of vregistance channel 665 Ohms-1913 Chms
Verifiéation of discrete.chaﬁnei contact closures
Verification of discrete chammel solid gtate closures
Verification of high bit rate/lcw blt rate dump

" (Para. §.2.2.2.2.1.2) :

IS CWEA test preparstion (Para. 4.2.2.12.3 & k.2.2.12:4)

Verificetion of Bat. ), ECA 1 Channel (Pare. B.2.2.12.5)

Verification

of Bat. 2. ECA 1 Chamnel (Pars. h.2.2:12:%)

of Bat. 3,-ECA 2 Chennel (Para.-h.2.2.12.4)

Verification

Verificgtion

of Bat. %, ECA 2 Chanmel (Para. b,2.2.12.4)

Verification

Verification

of Rat. 5, ECA g'bhaniel (Para. b.2.2,12.4)

of Bat..6, BCA L ﬁhannel (Para."h‘2.2‘12;h)

Verificetion

of Prlm. Suit comp fail Channel (Para. §.2.2.12.4)

VEfifiéatién'

of spare suit comp fall Channel (Péra. F.2.2.12.4

Verification

of coolant accum. Channel {Para, L.2.2.12.4)
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Pest Description: .(Cont)

Seq.
Seq.
'Seé.
Seq.
Seq.,
Sed.
Seq.,
Beq.,
Seq.
Seq.,
Sed.
Seq.
Sedq.
Seq.
Seq.
Seq.
Seq.
Beq.
Sedq.
Seq.
Sed.
Seq.
Seq.
Seq.
Seq.
Seq.

Seq.

oTs

58

Verification

Verification

of

OCP OUTLINE
OCP-GF-36527-18

des’ eng arm press He reg. -Channel (Para. 4,2,8,12.k)

Verificetion

of

+28VDC_ASA Chennel (Para. h,2,8.12.h)

‘of

Verification

of

+15VDC ASA Channel (Para. 4.2.2.12.%)

press He tank A Channel (Para. Y%:2:2.12,L)

Verification

of

press He tank B Channel (Pare. k:2.2.12.4)

Verification

of

press He reg A Channel (Para. L.2.2.12.4)

Verification

of

press He reg B Channel (Para. 4.2.2.12.4)

Verification

of

Des Op Press Channel (Para. 4.2.2.12.h)

Verification

of

ASC O, Press 1 and 2 Channel (Para. L.2.2.12.4)

Verification

of

Des HoO gty Channel (Para. h.2.2.12.k)

Verification

of

Asc HpO gty 1 and 2 Chennel (Para, h.2.2.12.L4)

Verification

of

+15VDC supply Channel (Para. L4.2.2.12.4)

Verification

of

+4.,3VDC supply Chamnel (Para., b,2.2.12.4)

Verification

of

+6VDC supply Chamnel (Para. 4.2.2,12.4)

Verification

of

~15VDC supply Channel (Para. h.o.2.12.h)

Verification

of

-6BDC supply Chamnel (Para. L.2.2.12.4)

Verificetion

qf

-L.7VDC supply Chemnel (Para. k.2.2.12.k4)

Verification

of

-4, TVDC back up supply Channel (Para. L4.2.2.12.h4)

Verification

of

freq. ASAL, 29V, LOO HZ Chammel (Pera. 4.2.2.12.k4)

Verification

of

RGA IPH pickoff, 0.8 KHZ Channel (Para. k.,2.2,12,k)

Verification

of

inv. bus bolt and freq Channel (Para. 4.2.2.12.4)

Verification

of

phase A, B, C, RGA spinmotor Chennel (Para. 4.2.2.12.L)

Verification

of

temp, upstream of crit elec Channel (Para. 4.2,2.12.4)

of

temp, quad cluster No. L,2,2.12,h)

Verificetion

Verification

of

4 Chennel (Para.

temp, qued cluster No. 3 Chennel (Para. k.2.2.12.4)

Verification

of

temp, quad cluster No. 2 Chennel (Para. k.2.2,12.L4)

Verification

of

temp, quad cluster No. 1 Chennel (Para. L.2,2.12.4)
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0CP QUTLINE
- o OCP-~GF-36527-1M8

Test Description: (Cont)

Seq. 84: Verificetion of R/R ant. loop Channel (Para. 4.2.2. 12. h)

Seq. 853 Verification of temp S-bend ster, ant. Chennel (Para. b,2.2.1204)

Seq. 86: Verification of master slamm relay driver redundancy “(Para. L.2.2.12.4)

Seq. 87: Verification of CWEA Pwr Caution (Para. L. 2.2 12. h)

Seq. 88: Securing after test
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OCP CUTLINE
- OCP=GF~62000-CON~IM-8

Teat Title:

IM Combined Subsystem Pre-FEAT Test - Gontrol
Subsystens

All IM Spacecraft Subsystems

Tegt (hjective:

B, Provide a conmtrolling document which will demonstrate the functional per-
formsnce and integration of multiple subsystems of the LM Spacecraft
Vehicle,

b. A Ber Chart will control the test flow serially or in parallel for:

QCP-GF-62000~ECS
OCP-GF=62000~INSTR
CCP~-GF-62000-EPS
OCP~GF-62000-EDS
OCP-GF -62000-G&N
OCP-GF ~62000~FROP
OCP=-GF=62000~RCS
OCP-GF ~62000-~C0OMM
CCP~GF-62000-RAD
OCP-GF~52000-FCS

e¢. A Constraint Chart will provide alternste test flow if desired flow can-
not be mainteined ag g result of troubleshooting or other conditions.

d, Insure control of GSE support equipment by means of CCP-GF~62000-IFPC.

e, Insure initial IM Spacecraft Csbin Configurstion.

f. Furnisgh the listings of a,pi)licable drawings, measurements monitored, non-
standard ebbreviations and symbols, personnel requirements, safety
requirements, standard and special instructions, limited life equipment

and coammunlcation channel assignments,

Vehicle Configurstion:

Ascent and Descent Stages mechanically and electrically mated.
Location:
Integreted Workestend, Plant S5

Hazardous Operations:

Hazardous working conditions ss outlined in the referenced Satellites.
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. 0P OUTLINE

: OCP=GF=-62000~C (W~ TM-8

Equizment Under Test:

EPS - Electrical Power Subsystem

LTG « Lighting Subsystems

PGNS - Primary Guidsnce end Nevigation Subsystem
IR - Landing Radar-Subsgystem

RR ~ Rendezvous Redar éubé_ystgm

AGS - Abort Guidence Subsystem

CES - Control Electronles Section

RCS = Reaction Control System

PRCP - Propulsion Subsystem

EDS - Explosive Devices Subsystem

coMM - Comqnications Svubaystem

Inet - Ins'trumen'ta:'bion Subsystem (including Caution and Warning)
D&C - Disi:lay and Controls

ECS. - F::nvi:!;'onmen‘tal Gontrol Subsystem

Test Description:

1. Authorizes the performence of ell testing efter ensuring that cooling
support has been mede avallable via SMP 3356,

2, The STE dirvects 5/S.IC's (£P3, RCS, INST & EDS) in the serial execution
of digerete sequences within each of the satellites,

3. Parallel testing 1s initiated once the ECA's within the EPS S/S hsve
been functionglly verified., Upon completlon of portions of EPS, RCS,
COMM end EDS tests, parallel testing of the G&N and PROP S/S is begun.

4, Vehicle activities are constrained during AOT end Fine Alignment
Sequences of the G&N satellite after which G&N is then used to support
FCS for several sequences,

5. ECS end RAD testlng commences in parallel., G&N support is directed for
several sequences wlthin the RAD and COMM satelliteg,

6, ~FCS testing' is performed serislly upon completicn of RAD 'Eest.ing with
G&N and RAD support direcied as required.

T. ECS heat load tests are performed upon completion of FCS followed by

parallel operation of the final sequences to verify performance of ECS,
PROP, COMM end FPS.
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CCE. QUTLINE

_ CP-GF~62000-CON~TM-8
Tést Description: (Cont) '

8. The document provides the procedure for shutdown of Instrumentation,
followed by & verification of bus isolation per EPS satellite. Removal
© of electric power and shutdown of cooling support ere performed upon
completion of all tests. -

9. 'The control document ewthorizes sequences of satellites to be pérfofmed

out of numerical order. This design permits maximum flexibility in
performance of tedgts,
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| QP OUILTNE

OCP=GF~62000-ECS~ IM-8

Tegt Title:
IM Cambined Subsystem Pre-FEAT Test - Envircmmental Control

Subgystem;

Brnvirommentsl Control Subsystem (ECS)

Test Objectives:

8.

b.
c.

d.

e,

f.

e

h,

To verify pump parsmeters and the response of the Heat Trangport Section
(ATS) to the cabin temperature control valve settings.

To verify the performence of the Atmosphere Revitalization Section (ARS).
To verify the operstion of the ECS Operatlonal Instrumentation.

To verify the operstion of appliceble ECS portions of the Caution and
Warning Subsystems.

To verify the integrated performance of the HTS and ARS.

To verify the capability of the Emergency'Cabin and Suit Repressurization
sections to function properly in all of their operating modes while func-
tionally interfeced with EPS and Instrumentation.

To verify the various electrical interlocks between the oxygen demend
regulgbors and the csbin pressure switch for the operation of the egbin
repregs velve, the sult diverter valve, and the cebin fans,

To verify that WMS exhibits satisfactory flow charscteristics with GN,
and to functionelly check the WQMD's.

Vehicle Configuretlon:

Mated

Tocations

Integreted or Ascent Workstand, Plent 5

Hezerdous Cperation:

Pneuvmetic pressure to 250 palg

@ipment Under Test:

Water Control Module (All Velves & Regs)

Sult Clrcult Assenbly

(xygen Control Module (All Velves)
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OCP CUTLINE

OCP=GF-62000-ECS-IM-8

Equipment Under Test: (Cont)

Csbin Air Recirculation Assy (H/X & Fans)
ECS Reley Box

Water Glycol Pumps (Both Prim. & Sec,)
Water Glycol Accumulators

WoMD! g

Cgbin Pressure Swibch

ECS Circuit Breskers

CO> Sensor

LiCH Cartridges and Canisters

BOS Transducers (ALl but GF3591 & GF3592)
ECS Displey Meters snd Advisory Lites

ECS Parts of Vehicle Harmess

Test Descri:gtion:

Seq. 01: Call to Station

Seq. 02: Water Menagement Section

g-1 WD Calibration
l. . The WQMD is calibrated for a 0.75 fill ratio for the Descent and
Aseent HEO tgnks, A zero getting is obtgined gt & pressure of
12.0 psia nominal, end & 10C% setting abt 48.2 psia nominal,

b. Water Tanks

1, 'The water tanks ere pressurized with GNo to check the Caution
and Werning System at the following three points: (Pars
L,2,2.3.7.2)

(e) Low level (10 PCT') of D/S water tank
(b) Non-full condition (95 pet) of either or both A/S water tanks

(c) Unequel level (15 pct difference ) between the two A/S water
tanks, )

6-1b1



Tegt Description:

Ce.

Seq., 03:

-1

Seq. Ch:

=

OCE "OUTLINE
0GP-GF-62000-ECS - 14-8

{(Cont )

WMS Gl\l2 Flow Tesgts

1.

Correlstion of the HyO flow (in another OCP) with GNp flow is
accomplished with the primary, and redundent HyO regulabors
bisged at 3.8 and 4.8 psig.

OOPS Verification and Descent and Ascent Op Tank Checkout

ors aVerifica:hion

1.

2.

3.

Operagtion of the suit lsclation and cabin repress valves are
checked by simulgting loss of csbin pressure and suit pressure.
(Pars.+.2.2.3.5.2 a & 4.2.2.3.3 )

The cebin repress valve, diverter velve and cgbln pressure switch
are checked out with the Op pressure regulators in all logic
configuraticns. (Pars. 4.2,2,3.5.4)

Verify the operation of “the mechanical interlock & manusl
override between GOX tank selector valves. (Para. 4.2.2.3.5.2 D)

0o Tenks - C&WEA Verification (Para. 4.2.2.3.5.6)

.

2,

Descent Op Tenk - 'low level! caution light is asctivabed =t
135 ¢ 85 psia.

Ascent Op Tank #1 - tlow level'! caution verificaticn of caution
light &t 100 % 30 psis.

Atmosphere Revitalization Section (ARS)

Suit Fen 1 Test and Checkout of Suit Flow Valves in Suit Disconnect

Pogition (Normel Mode)., (Paras. 4.2.2.3.3 &)

1,

Verify that the valve position indicstors (Event lights) at ACE
operste for: (Para. 4.2.2.3.3)

(e) Cebin ges return valve

(b) Oy pressure reguletors A & B
(¢) Sult isolation valves

(a) Sult cireuit rellef valve

Verify the operating persmeters of Suit Fan l. (Para.

_ k,2,2.3.3. 8) ‘

Verify the flow division charscteristic of either the CDR's or
SE's Suit Isol. valve in the suit disconneet position.
(Para. 4.2.2.3.3)
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OCP QUTLINE
O0P =GR ~62000-5C8 = LM-8

Test Description: (Cont}

b.

Co

de

.

Ee

GG, Sensor Verification. (Para. 4.2.2.3.2)

i, Insk, Inderface
(a) CHEA
(o) PoM
(e} acE 8/C
{a) Cabin éisplays
2. EPS Interfsace
3. At verious stlmuli points.

¢/0 of Suit Fen 1 Flow Through T4CH Cartridees in Normsl end Fgress
¥ode, {?&r&. haadaﬁaia)

1. Verify thet with the LiCH cartridges instelled and simulated sult -
pressure drops, Sult Fan 1 cen supply the minimum specified ficw in
the nomual end egress mode (4.8 end 3.8 psis respectively).

{Pare. 4.2.2.3.3 =)

2, Verilfy speed of water séparators 1 & 2.

3. Very suit differential pressure and record corresponding sulb
supply fiow. (Para. 4.2.2.3.3}

Pump Failure G/W Test. (Para, 4.2.2,3.6.1)

1. Verify the primary glycc;l pump failure input to the ECH cantion
1ight of the Caution and Warnipg Subsystem.

Suit Fen 1 and Water Sepsrator /W Test, (Pera. 4.2.2.3.3)

1. Verify sult fan 1 fallure and weter separstor failure inputs %o
the BOS caution light of the Caution and Warning Subsystem.

Sult Fan 2 Test (Normel end Bgress Mode). (Para. 5.2.2,3.3)
1. Veriiy the opera‘tixig paramebers of Suit Fan 2. (Para. 1&.2.2.3.3 &)

2, Vary suit differentigl pressure’ and record corresponding sult
supply flow. (Para. 4.2.2,3.3)

Suit/Fan 2 /W Test., (Pars. 4.2.2,3.3)

1. Verlfy Sult Fan 2 failure input to the Suﬁ:[ Fan warning ILight of
the feution and Warning Subsysten.
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OCP CUTLINE

QCP~GF~62000~ECS ~1M-8

Test Description: (Cont)

h, Removal of LiTH Cartri'dg_e

1., With suit loop at etmospheric pressure, remove primary and FLSS
LiCH cartridges.

Seq. 05: Heat Transport Section (HIS) - Coolant Pump Checkout

8. Primary Glycol Pump Tests (Pars. 4.2.2.3.6.1)

1. Actlvete pump No. 2 end record its operating parameters and then
deactivate,

2. Activste pump No. 1 and record its opersting perameter arnd
desctivate.

3. With T0U verify W/G flow 1s over 225 PPH Min., for the measured
punp Delte Pressure,

b, ‘Pr:l.ma:ty Glycol Pump Auto-Switchover (S/0) (Para. 4.2.2.3.6.1)

1. Verification of the autcmatic S/0 to glycol pump No, 2 in the
event glycol pump Wo, 1 fails, Pump No, 1 CB is pulled
simuleting failure and S/0 is verified by cbserving the ACE event
and component caution light are on and the maintenance of pump
pressure,

¢. Secondary Glycol Pump Test (Para. 4.2.2.3.6.1)

1, Actlvebe gecondsry glycol pump end record its operating parameters
end desctivate,

2, With TCU verify W/G flow is over 225 PPH Min. for the measured
pump discharge pressure.

d. Glycol Overtemp. and Glycol Accumulabor Low level Test’
Pa:t‘a. -2 2 3- » )

1, . Verifies the High Glycol Temp Input - grester than 50 deg. F,
(romingl) to the glycol ceution light. Dry ilce is used to lower
the temp st the transducer inhibiting the caution light which is
sctiveted once more at the end of this sequence upon rise of temp
due to removal of the dry ice, The temperature at which the
glycol. caution light is reactivated 1ls reccorded.

2. Verifies the primai'y and secondary low glycol accumulator level
inputs at ten percent (10%) nominel to the glycol caution light.

3. Verificmtion of proper asccumulsbor level st glycol caution light

activation 1= eccomplished by dra.ining the accumulsbor into the
portable i1l resexvolr.,
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Test Description: (Cont)

OCP OUTLINE

OCP-GF-62000~ECS - IM-8

Seq.

Seq.

Seq.

Seq.

063

.

8.

.4, Verify springloed of primery and secondery accumulstors at 5 to

15 percent by observing that the pump outlet pressure (static)
iz within specification limits,

5. Restore normael accumulator configurastion,

ECS HES System Head Curves

Vary glycol flow end temperature through primary glycol loop and
record delte P aeross the pumps end pump discharge pressure at
each flow, ’

Vary glycol flow and tempersture through secondary glycol loop and
record pump discharge pressure gt each flow,

H/X and Cebin Tempersture Control Functionsl Test (Para. 4.2.2.3.6.3)

. Verify the gbility of the glycol loop to respond to hot and cold

cabin temperature conbrol velve settings by esteblishing and record-
ing relatlionships of tempersbtures at verious points in the primery
glycol loop for the maximum cool, normsl, snd maximum heat positions
of the cabin temperature control valve,

Suit Circult Assembly - Heat Transport Section Interface Functionsgl
Test (Bgress Mode, 3.5 Psis Nominal ) (Pare. F.2.2.3.3 b end
L.,2,2.3.6.4)

Verify the sbility of the suit loop and the HIS to function together
to control the suit loop temperature and to remove simulated
metabolic webter which is introduced into the suit loop as steam,

Sult Circuit Assembly - Heat Transpoxrt Sectlon Interface Functional
Test (Normal Mode, 4.8 Psia Nominal) (Pars. k.2.2,3.3 b &
l"0202.3o601]')

1. Verify the sbility of the suit loop and the HIS to function
together to control the suli loop temperature and to remove s
simulated metsbolic load which 1s introduced into the suit logp
as water =nd heat.

ECS Shutdown and Water Collection

Shutdown ECS and GSE which were opersbtional in previous sequences.,
Drain accumulgbed waber in suit loop and GSE,
1. Record volume in GSE water reservoir

2. BRecord volume of HoO from lines to reservoir .
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Teet Description:

Seq, 10

B

Seq_:. 1i:

B

C.

3.

l“l

OCP CUTLINE
OGP ~GF =62000-E0S -1-8

{Cont )

Drein .0 sccumilsted in 'canned-man' (LSC 430-91033-11) frem
H50 drain, cebin port end sult port end record.

Reconfigure to sll fittings and valves to (CP initisal
configuration.

Drring Snit Loop end Cenned Men -

Dry the SGTS and the SCA

1.

2,

3|

Remove the hoses from the SCA to SGTS,

Estebllsh hegted purge of SCA, and SGIS using GR‘E conditioning
cart, ‘

After drying is sccomplished the origingl eguipment configuration
iz established Lo allow the performaence of FEAT,

Secuiing After Test

Revari:fication of '!:he. legkage integrity of the ARS/WMS interface,

Reverification of the leskage integrity of the ARS/ COy Sensor
interface.

Configurgtion of specécraft ECS and ECS GSE conbrols to safe storage

configuration.

-
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CCP OUTLINE

OCP-GF =62000-INSTR-1M-8

Test Title:

IM Combined Subsystem Pre~FEAT Test - Instr
Subsystem:

Instrumentablon

Test Objectives:

To turn on the IM Instrumentation Subsystem and to provide minimal verification
of the edequste operstion of the PCMTEA,

To test the logle of those CWEA data chammels avallsble at the SCEA GSE
" Connectors, ) .

Vehicle Configuretion:

a. Plenned - Electrically connected stages (Ascent and Descent )

b. Minimum = Ascent Stage with staging inberconnections shorted to simulate
attached Descent Stage,

Locabtion:
Integrated Test Standard

Hazardous Conditions:

Not Applicsble

Equipment Under Test:

PCM/TEAA

SCEA #1

SCEA 2

CWEA

Selected Transducers

Test Pescription:

Seq, 00l: Call to Stgtions

Seq. 002: Instrumentation Turn-on end Verificastion (Para. 1.2.2,12.2 a)

a. PCMTEA/GSE umbilicel interface verification (Hi-bit rate) .

b. PCMTEA mission elgpsed time reset verificstion
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Test Description: (Cont)

Seq,

Seq.

Cos
d.
&,
003
Ele

b.

&
b.

Ce

m.

n.

EPS AC grd DC CRT bus readout check

PCMTEA gnd SCEA remote turn«-on verification

OCP QUTLINE

(CP=-GF-62000-INSTR-IM-8

PCMTEA oscillator failure detection circult (hi-bit rate)

CWEA Displeys Turn-on end Self-Test (Para. L4.2.2.12.2 (b))

CWEA Displsys Turn=on -

CWEA Displeys Self-Test

CWEA Stimuli Generstor Test (Para. 4.2.2.12,L4)

CES AC Werning
CES DC Werning
AGS Warning

PRE AMPS Cgutiom
Heater Caubion

Op QTY Cemtion
INVERTER Caution
ASC HI REG Cautilon
RCS Caution

'ASC PRESS Warning
WATER QTY Cemtion

-BATTERY Ceution

ASC QY Caution
DES QFY Ceution
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Test Titles:

OCP CUTLINE
(CP=GF=62000-EPS~-1M-~8

IM Conmbined Subsystem Pre-FEAT Test ~ EPS,

Bubsysten:

Electrical Power Subsystem (EFS)

Test Objective:

a‘l

b-

Demonstration of proper functional operstion of Ascent Stage EPS and
related controls end displays.

ﬁemonstration of proper functlonal operastlon of Descent Stage EPS and
related Ascent Stage EPS controls, dlsplsys and interfaces,

Verificastion of accuracy of EPS cabin meters and ACE-S/C voltage and
current reasdouts.

Measurement of resistance of EPS main power paths,
Verificabion of isolation of translunsr busses,
Verificabion of external IM power interfaces.

Demonstreation of proper functionsl operation of interior and exterior
lights operegted by csbin panel controls.

Vehicle Configuratlion:

Mgted Stages

Location:

Tntegrated Workstand? Plgnt 5 CEF

Hazardous Operstions:

Tracking light operastion (eye protection needed)

Bquipment Under Test:

Ascent Stage Electrical Control Assemblies (2)

Inverters (2)

Degdface Relsy

Relgy Junction Box

Descent Stage Elecvtrical Control Assemblies (2)

Light Control Assembly (ICA)
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Equipment Under Test: (Comt)

Teat

OCP CUTLINE
- QOP=-GF «62000-EPS IM-8

Trecking Lighte

Docking Lights

Flood Lights

Panel Llghts

Porteble Utility Lighte

Déscriptioﬁ:

Seq. Ol:
Bl
Seq. 02:

-

Seq. 03:

&

Seq, Ok

-1

Seq. 05 &

B,

C..

“do

e,

Call to Stetlons

Verificeation that required personnel are ef their respective stations.

EPS Activetion Bus Power on, vis J167

Verification thet the GSE and the vehicle are in the proper configuras-
tion for epplication of power, end the applying of GSE power to the

vehicle busses, (Para. 4.2.2,2,202)

AC Isolgtion Power Transformer Turn

Utilization of ground .AC power is required for prelimingry instrumenta-
4ilon checkout.

Lighting Test Set Set~Up

Veriflcetion that the Lighting Test Set 1s properly configursd to
support lighting requirements,

06: Inverter Func‘hicmal Teat

Verification, for each inverter, of output voltage and freguency, on
ACE-3/C. (Pers. 4.2,2.2,4 &2)

Verification, for each inverter, of output voltage on the csbin
voltmeter, (Pa.ra.. b,2,2.2.4 a.lj g

Verificetion of inverter selectlon by means of cabin controls,
(Para, 4.2.2,2.k b)

Measx;remen‘b of each AC bus voltage under load (utilizing GSE load
benk

Regponse of Cautlion and Werning
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OCP OUTLINE
OCP=GF-62000-EPS- M-8

Test Description: (Cont)

Seq. O7: Ascent ECA Power on Procedure

a. Verification thet the GSE and the vehlcle are in the proper configura-
tion for ascent vehicle power, and the actual turn-on of ascent
vehicle power.

Seq. 08 & 09: Ascent Battery Csbin Displays, ACE-S/C Displeys, and Feeder
Line Verificatlion

a. Verificstion for each ascent stage ECA, of; (Para. 4.2.2.2.2 a2)
1. Normgl mein feeder contractor operstlon
2, Alternste maln feeder contactor operstlion
3. Associghed cgbin battery stgtus flegs and conirols

b. Comparison of precision voltmeter realings with LM cabin voltmeter and
ACE~8/C readouts of voltage for each of the following vehicle
measurements points: (Para. 4.2.2.2.2 al)
1., Commander's DC bus
2. System Engineer's DC bus
3. Rach of the ascent battery feeders

¢. Ubilizing GSE load bank, comparison of precision emmeter readings with
IM csbin smmeter snd ACE-S/C resdouts of current for each of the ascent

babtery feeder current monitors. {Para. 4.2.2.2.2b)

Seq. 10, 11, 12, 13, 14, 15: Ascent ECA Malfunction Logle

a. Verificabtion, for each ascent stage ECA, of:

1. Response to simulasted reverse current condition.
(Pars. k.2.2.2.3.2 a, e, £, g, 1, e&k)

2. Eesponse to simulgted over-current condltion.
(Pera. 4.2.2.2.3.2, 8, b, ¢ & &)

3. Response to simulated over~temperature condition,

i, Response of caution_ and werning to simulated over-current and
reverse current., (Para, 1.2.,2,2.3 b)

Seq. ;6: Verification of Display Circult Cpersation

a. Veriflecation of control over EPS dlsplays by operating the display
circult bresker,

6-151


http:4.2.2.2.2b

OCP OUTLIRE
- QCP=0F «62000-EPS - IM-8

Test Description: (Cont)

Seq.

Seq.

Seq.

Seq.

Seq.

17

(=

-1

Ce.

Independency of ECA Controls

Verificetion of Commander's and System Engineer's redundant control
eircuitry as follows:

1, ASC ECA (para, be2e2s2.2 £3).
2, ASC ECA Control (Para, 4.2.2.2.2 gh)

Check of Battery Isolation From The Busses

Verificgtion thet the ascent batteries feed the proper bus both in
the normel and beck=-up modes of operation.

Verification of IMP and CDR Independency

Verificgtion of Isolgtion between Commander's DC bus and System
Engineerts DC bus,

Descent FCA PowereOn Procedurs

Verification that the GSE snd the vehicle are properly configured for
application of descent vehicle power, and the actusl spplicabtion of
descent vehicle power.

22, 23, 24, 25 Descent Babtery Csbin Displays, ACE-8/C Displays,
. and Feeder Line Verification

Verification, for each descent stege ECA electrical control sub-
assembly, of: (Para. 14.2.2.2.2 82)

1. Bettexy high voltage main feeder contactor operation

2. Battery low voltage main feeder contactor operation

3. Associated r;afoin bettery status flags and controls’

Comparison of precision volimeter resdings with IM esgbin volimeter
and ACE-S/C resdouts of voltage far each of the following vehicle
measurement points: (Para. 4.2.2.2.2 al)

.l. Comnander's DC bus

2, System ﬁngineer's DC bus

3. Bach of the Descent Be.ttéry feeders

U'tilizing GSE loed bank, comparison of precision emmeter resdings

with IM cebin emmeter and ACE-S/C readouts of current for each of the
descent feeder current monitors. (Para. %.2.2.2.2 b)
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Test Description: (Cont)

Seq.,

Seq.

Seq.

Seq.

26

2.

S

Cs

31

=M

Crose Tle Balance Loed Feeder Line Check

Meesurement of voltage drop of Cross Tie Balance Load Feeder Lines,

IUT Feeder Line Verification (Pera. 4.2.2.2.2.P/04)

Verification of IUT power transfer interface
1. Relsy jJjunction box LUT power contactor operation
Measurement of voltage drop of ILUT feeder llne,

29, 30: " Descent Batiery Cabln Displays, ACE-S/G Displays, and Feeder
Line Verificstion ’

Verification, for each descent stage ECA electrical control subassembly
of: (Para. L1.2.2.2.2 22)

l. Bgttery high voltage main feeder conmbactor operation

2. Babtery low voltage maln feeder contactor operstion

3. Assoclabed cabin battery status flags and controls

Compaxison of precision voltmeter readings with IM cabin.voltmeter and
ACE-S/C resdouts of voltamge for each of “the following vehicle
measurement points: (Para. 4.2.2.2.2 al)

l. CDR's DC bus

2. IMP DC hus

3. Each of the descent battery feeders

Utilizing GSE losd bank, comparison of precision ammeter reedings
with IM cgbin gimeter end ACE-S/C‘ resdouts of current for esch of
the descent feeder current monitors. (Pars. 4.2.2.2.2 b)

Redundant EPS CB Verificetion

Ver:ification of Commander's and System Engineer's redundant control
circultry as follows:

1. DES ECA (Para. LoRe2.2.2 gl)
2. DES ECA Control (Paras. 4.2.2.2.2 g2)
l

Verification of babtery deadface reley contactor operation (relsy
Junction box and desdface relay box) (Para. L4.2.2.2,2 £2)
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Test Description: {Cont)

Seq., 32: DC Bus Isoletlon

a., Verification of isolstlon between Commander's DC bus and System
Engineer's DC bus,

Seq., 33: Docking Lights Checkout with Simulated Camponents

B, Verification of docking light operation. (Pars. 4.2.2.2.5 P/0 a)

Seq. 34: IM/CSM Interface Verification {(Para. 1.2,2.,2.2 e)

8. Verificgtlion of CSM power trangfer interface,

l. Opergtion of power contactors comnecting CSM power to LM
Commander’s DC bus,

2, C8M control of descent stage conbactors.

Seq. 35: LUT/Descent ECA Switchover (Para. 4.2,2.2,2 d)

8. Verificegbion of LUT control of descent stage ECA power contsctors.

Seq. 36 & 37: DC/Bus Fault Light Verification (Para. 4.2.2.2.2 B/0 1)

g. Verificetion of DC Bus Fault Light by:

1. Energizing Commender's bug with deenerglzed System Engineer's
bus shorted to ground (bus tie circult breskers open)

2. Energlzing System Engineert!s bus with deenergized Ccumander's bus
shorted to ground (bus tle circult breskers open)

Seg. 38: X-Lunar Bus Isolation Check (lst Run)

8. Verification of isolstlion of translunar busses fram vehicle ground with
tranglungr loegds disconnected.

Seq. 39: Automatic Power Switchover wlith Abort Stage Switch. (Pera. 4.2.2.2.2 P/0 £3)

a. Verification of Abort Sﬁege Switeh = commanded autometic power switch-
over between Descent Stage and Ascent Stage power sources without
Pover lmterruption under worst case conditions of:

l. Minimum voltage

2, Removing of redundent paths of ECA control from theCDR's DC bus,
.then the LMP'a IC bus. 1
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CCP? CUTLINE

OCP=GF ~62000-EPS -1M-8

Seq.

Seq.

Seq,

Seq.

Seq.

Seq.

Lo
8.
b
C.
L1,

8.

8, -

50,

8.

55,

8.

Window Hester Check snd Igolstion Power Transformer Turn-On

Verifiecgbion of AC window hegter operstion
Verification of DC window hesber operablon
Utilization of Ground AC power ig required to support other subsystems.

Lo, 43, 4k, 45, 46, 47, 4B: Descent ECA Malfunction Logic

Verification, for éach bettery malfunction circultry in descent stage
ECA's ofs ’

1. Response tc gimulated babtery over temperature

2, Response to simulated HV overcurrent condition (Paras. 4.2.2.2,3.1 -
a, b, ¢, 4, e, £ and P/O m)

3. Response of Caution and Warning to simulabted over-current,
(Pare. %.2.2.2.3 P/O D)

Degcent ECA Low Voltage Taps on

Prepargbion of descent battery teps for following sequences,
(Pare, 14.,2.2,2,2 P/0 a)

51, 52, 53: Descent ECA's Low Voltage Overcurrent Test

Verification, for each battery melfunction elrcultry 1n descent stage
ECAts of:

" 1. Response to aimulated IV overcurrent condition

2, BResponse of Caution snd Warning

Descent ECA High Volisge Taps On

Preparstion of descent battery teps for following reverse current
sequences, (Para. 4.2.2.2.2 P/C a)

56, 57, 58: Descent ECA's Reverse Current Test

Verification, for easch bettery malfunctlion circultry in descent stage
ECA's, of:

Fa

1. Response to simulated reverse current condition (Para. 4.2.2.2.3.1 -
"8, & 0, 4, 3, k, 1 &m),

2. Response of Caution =nd Warning to simulsted reverse current.
(Pare. 4.2.2,2.3 P/0b).
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Test Description: (Cont)

ség. 59: Configuration for EPS Support

Seq.,

&,

Verification that EPS Subsystem is secured and prepared to support
other subsystem testing.

60 thru Ths Lighting Tests (Para. 4.2.2.2.5a)

B

b,

[+

d.

1=

2

h,

1.

de

k.
1.

.

n.

Verification of power fé.ilurg indicator (PFL) Lights using Lighting
Test Set (LTS).

Verifica'ti:on of integral lighting and override control using LTS,

Verification of crewman's opticel slignment slght interface using
COAS Test Set.

Verificetion of tracking light wiring using the tracking light
simulator,

Verificetion of flood lighting end dimmer control response using the
LTS, (Para. 4.2.2.2.5 bl)

Verification of numerdc lights interface

1. Checks utilizing G&E LTS to preclude damege to Light Control
Assermbly (ICA). -

Verification of Sequence Camers Iinterface using Sequence Camera Test
Set.

Verificgtion of Porteble Utllity Light interface using Sequence Camers
MTagt Set.

Verification of metual vehicle tracking light.

Provigion for uillizing the lighting test set for extended periods in
order to support other sub-gystems.

Verification of numeric lighting outputs from LCA,
Provigsion for demating Iighting Test Set, °

Verification of numerles ligh‘bing outputs from LCA.

1, Check of dimmer control response. (Para. 4.2.2.2.5 b2}
2, Check of dimmer override, (Para. }.2.2.2.5 b2)
Verification of integral lighting outputs from LCA.

1, Check of dimmer control response, (Para. 4.2.2.2.5 b3)

2. Check of dimmer override. (Para. 4.2.2.2,5 b3)
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Tegt Description: (Cont)

0. Verification of annuncietor lighting output from LCA
1. Check of dimmer control response (Para, %.2.2.2,5 b2)
2, Check of dimmer override., (Para. 4.2.2.2.5 b2)

Seq., 75: X-Luner Bus Isolation Check (Final Run)

a. Verificebtlon of is;alation trenslungr busges from vehicle ground with
translunar loeds connected. (Pars. 4.2,2.2.2 h)
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Test Title:
IM Conbined Subsystem Pre-FEAT Test - EDS

Subsystens

Explosive Devices Subsystem (EDS)

Test CObjectlives:

a. Demongtratlon of proper functional opergtion of Explogive Devices
Cireultry. ) :

b, Verificgtion of proper cireult isolstion snd firing cilreult resistance.

Vehlele Conflguretion:

Mabted Stezes
Locatlon:
Integrated Workstand, Plant 5 CEF

Hezerdous Operstions:

Not Appliceble

Bquimment Under Tesh:

D Relay Boxes

Delgy Timer

Pyrotechnic Babtteries
Tast Desoerdpbion:

Seq. Ol: (Qall to Stetion

Seq, 02: EDTS Resigtance Measurements

a. Egtgblish RRA end RIS resistance messurements for System A axd B,
. Verification of correct penel and reley configuretion and operation.

Seq.- 03: Megohmmeter Messurement Checks

8. ierimcati?n of 100 megohms minimum isclation between: (Pars.
4.,2,2.10.3

1, Active Conductors
2, Active Conductors and Ground
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Test Description: (Cont)

OCP CUTLINE

OCP ~GF -62000~EDS -ILM-8

Seq.

Seq.

Seq.

Seq.-

Seq.

Seq.

Seq.

Olys

8.

8.

08:

84

8o

10:

v

Firlng Iine Resistance Mesgurement of System A
TPara, 5.2.8.10.3)

Verificstion, by precision messurements, that firing cireuit
resistances are within specified critical range.

Verificetion of clrcult Integrity.

Firing Iine Resisténce Messurement of System B
(Para. 4.2.2.10.3)

Verificstlon by precision measurements, that firing cireuit
registances are within specified criticsal range.

Verificgbtion of circult integrity

ED Battery Check

Verification of ED Bettery Polarity
Check of ED Bgbttery Voltage

Staging Timing Sequence Set-Up

Installation and resistance verification of the staging timing
cireuitry initistor eight (8) simulstors for System A and System B.
(Para, 4.2.2,10.2 a)

Staging Timing Sequence Check

Application of ACE Stimuli,

Verificgtlion of correct staging timing operation for System A and
System B. (Pars. 4.2.2.10.2 c)

Firing Line Verificgtion Check

Installation and check of remginder of firing eircuit initiator

" simulabors for System A end System B, (Para. 4.2.2,10.2 a)

ED Functional Tegt Set-Up

Insertion of proper ACE R-Start Stimuli,
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Test Description: (Cont)

Seq.

Seq.

Seq.

Seq.

Seq.

1L:
.

b.

12

.

C.

1h:

8.

System A and System B Battery Functionsl Check

Verifiéa.:tion of ED battery circuit and panel controls snd displeys.

Mating of ED bsbttery with ED subsystem and verification of circuitry,
panel controls and displeys and ED battery is within specified limits.

System A Functional Check

Firing of relsted initiator simulators and closing of associated
relgys during sctivebion of manusl cgbin ED controls.
(Para. 4.2.2,10.3)

Monitoring of the sbove via the ACE-S/C. (Para. 4.2.2.10.2 g)

Monitoring of transient responses throughout the functional check.
(Para. %4.2.2.10.3)

System B Functional Check

Firing of related initiator simulators and closing cf assoclated
relays during setivation .of manusl cabin ED controls.
(Pars. +.2.2.10.3)

Monitoring of the ebove via the ACE-S/C. (Pava, 4.2.2.10.2 bl)

Monitoring of transient responses throughout the functional check,
(Para. 4.2.2,10.3)

System A and System B Functlonal Check

Firing of relgted initisbor simulstors end closing of gasociated
relays during asctivation of manual cebin ED controls,
(Para. %.2.2.10.3)

-

Monitoring of the sbove via the ACE-S/C. (Para. 4.2.2.10.2 bl)

Monitoring of translent responses throughout the functional check.
(Pera, 1.2.2.10.3)

Abort Stage ASC Press Check

Check of Ascent Engine Pregsurization of both System A and System B
separately snd together using the fbort Stage switch. (Para.
4.2.2,10.3)

‘ Monitoring of transient responses throughout the functional check.

(Pare, 4.2.2.10.3)
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Seq.

Seq.

Seq.

Seq.

log

8.

b.

Ce

Descent Englne (He) Pressurizetlon Check

Check of Descent Engine Pressurizstion utilizing DECA engine on
command, (Paras. 4.2.2,10.3)

Monitoring of Descent Engine (DE) pressurizstion function check via
the ACE-S/C (Para. 4.2.2,10.2.G.2)

Monitoring of transilent responses throughout the functionsl check.
(Para., 4.2.2.10.3)

Stage Commend Verification

Verification of stege cammend to System A and System B separately
vig AELD engine start comand, (Para. h.2.2.10-3)

Monitoring of stage commgnd verlfication by the AGE-S/C.
(Para., 4.2.2,10.2.G.3)

Monitoring of transient responses throughout the funetlon check,
(Para. 4.2.2,10.3)

Landing Gesr Deploy Switches Check

Check of Landing Gear Deploy switches circuitry.
(Para, 4+.2.2,12,2,1,4)

Temperature Transducer Simulation Check

Check of temperature transducer circuitry. (Pera. 4.2,2.12.3.l1.s)
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Test Titlés

IM Conbined Subsystem Pre-Fest Test - G&N
Subsystems

Guldence and Nevlgation

Test ChjJectives:

To verlfy normel operstion of the CGuidance and Navigetion power supplies and
IMU tempersture control circultry.

To operstionally check the IM Guidance Computer and DSKY.

To verify accuracy of the IGC clock,

To verify operstion of the computer control and reticle dimmer assembly.
To verlify dynamic operation of each Gimbal stabllization loop.

To verify operation of each Gimbal torgquing loop.

To verlfy proper operation of turn~on and shutdown procedures.

To verify that the G and N subsystem is operationally reedy to support further
vehicle integrated testing.

To verify all stimull and response between ACE-S/C end G end N subsystem,

To verify proper operation of the LGC at hlgh and low operating levels of the
IGC +4 and +14 VDC power supplies,

To verlfy PIPA and IRIG operatlon during IMU operational test.

To verify IMU ODU moding, CDU repeating accursey, CDU commend accuracy, CDU
commend rate, and FDAT iinearity test.

To verlfy signal condlitioning assembly/PGM Interface,
To chitaln and verify TRIG scsle factor error for each IRIG.
To obtein and verify PIPA biss and scale factor error for each PIPA.

To obtain and verify steble member normsal bilas drifts about fhe lnput axes of the
IRIG!'s (NBDX, NEDY, NBDZ).

To obtaln and verify steble member ecceleration sensitive drifts about the

input axes of the IRIG's due to meceleration slong the spin reference axes
(ADSRAX, ADSRAY, ADSRAZ).
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Test Uojectives: (Cont)

To obtain and verify steble member accelerstion sensitive drifts sbout the input
exes of the IRIG's due to acceleration along the input axes (ADIAX, ADIAY,
ADIAZ ).

To determine, szimuth and elevatlion measurement of the AQT three IOS's by nmeans
of opuical targets. Calculation of the angles between the LOS's and verifiecetion
by IGC computation using AOT optical sighting deta.

To determine -the ability of-the @&l system to align the stsble member to a
pre-determined orientation with respect 1o an earth reference coordinste frame,
based on optical sightings,

Vehiele Configurstions

Ascent Stage
Location;
Tntegrated Workstand, Plant 5

Hazardous Operstiont

ot applicable,

Equipnent Under Testy

Tnertial Measurement Unit (IMU)
IM Guidance Computer (IGT)
Coupling Data Unit (CDU)

Power and SERVO Assembly (PSA)
Computer Control Reticle Dimmer Assy (CCRDA)
Pulse Torque Asserbly (PTA)
Displays end Kéyboa¥d (DSKY'}
Siggai Conditioner Assembly (SCA)
Aligrnment Optical Telescope (AOT)
Navigation Base (Nav Base)

naM Harness ‘

YRY Harness
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Test Description:

Seq.

Seq.
Beq.

Seq.,

Seq.

Seq.

Ol:

o2

03

B,

]
-

Seq. OT:

&,

Call to Stations

Support Systems Status Verification

Preliminary AOT Mechanical Check, AOT Heater Current Test, and Reticle’
Dimmer Check,
ACT mechanical operstion check

MOT heatér current chec];s

IMU Standby Power Turn-On

Application of IMU Staniby Power.

Verificeation of Porteble temperature controller. (PTC) transfer of
IMU Heater Power to vehiele power,

1GC/DSKY Power Turn~On

Application of LGC/DSKY power.
Verification of LGC Power Supply.

LGC Operstlonel. Test

DSKY Check
1. Verification of DSKY capability for Data Entry,

2., Operational check of DSKY Status i.ights and Electroluminescent
Numeric Elements.

LGC Check

l. IGC Self Test

2. Verification of slerms and interrupt programs

3. Verific.:a.tion of LGC ardthmetic oper-a'bions 5 end timing operations.

G0 Voltage Margin Test

Insertion of known volteges into VDU and +14VDC power supply
feedback loops.

Verification of proper LGC operation et the following combinations
of voltage levels,

1. High +14VDC High +4VDC

2, High 4VDC Low +4VDC
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Test Descriptions (Cont )

Seq.,

Seq.

Seq.

Seq.

Seq.

Seq.

Seq.

Seq.

08

B,

a.
b.

ll:_

3., Low +14VDC Low +L4VDC
%, Low +14VDC High +4VDC

IM Guidance Computer Clock Test

Operstional Check of Computer Clock by averaged computed readings.
IGC Clock Test in the LGC Standby Mogde,

Computer Control and Retlele Dimmer Assembly Check

Verification of CCHD Capsbility for LGC Date Entry.
Check of AQT Retiecle Dimming Control,

Mg Ogera.te Turn~0n

Application of IMU Operate Power,
Verificetion of G&N ACE-S/C Measurements.

Temperature Control Verificatlon Test

Verification of PIPA's tempera.ture and stabllization, During G&N standby
and operate modes. - )

12
B.

b.

C.

13:

(&N Parameter Test

Verificetion at ACE-8/C of G&N measuremente,

. Functionel checkout of PIPA pattern selection using PSAAM and ACE-8/C

Controls.
Verification of G&N High Rate Measurements,

NIt Oﬂpera.tion Teat

Verificati-on of proper IMU operation by performance of test program which
computes velues of local !'g! and horizontal earth rate,

1hs

PGNS Ogerational Teat

Verifies the IMU, CDU repeating accuracy, CDU command accuracy, Chu
command rate, FDAT and Gasts commands.

15, 16, 17: IMU Gimbal Friction Test

Determination of TMU Gimbal friction levels of the outer, iymer and middle
gimbal by means of gimbal torquing through positive and negative angles.
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Test Description: (Cont)

Seq. 18, 19, 20, 21: IMU Gimbal Step Response Test

Seq.

Seq.

Seq.

Verification of sgtebilization loop response of inner, outer and middle
ginbal by means of step voltage inputs to each servo amplifier,

22: IMU Cage Tesgt
Verification of IMC Cage Sw;tch operetion by means of monitoring platform
response.
23: IRIG Scale Factor Terpt
8, - Torquing of platform through predetermined angles,
b. Computation by LGC of each IRIG scale factor error.
1. Display of scale factor errors on DSKY and at ACE-S/C.
¢. Determination of +X, #Y, +2, IRIG -gcale factor errors by averaging
of Data from all three test runs.
2h: IMU Perfor;nance Tegt
8, Positioning of platform in various preselected orientstions..
b. Diapvlesy of inddvidisl test results on DSKY and =t ACE-S/C.
C. Calculations on Data resulting from IMU performance test program to
obtain and verify the followlng IMU parameters:
1. PIPA bilas parameters,
2., FPIPA Scalg Factor Parameters,
3. Normel Bies drift paremeters (NEDX, NEDY, NEDZ).
4. Acceleration sensitive drift parametvers, due to accelerati.on
" along spin reference axes (ADSRAX, ADSRAY, ADSRAZ).
5. Accelersblon sensitive drift parsmeters, due to acéeleration
along input axes, (ADIAX, ADIAY, ADIAZ),
d.

Comparison of results with lest three gets of lab determined

‘parameters.

Seq. 25, 26: Provision in OCP for performaence of two additional runs of IMU

Performance TPest if out of tclerance conditions are shown by the
comparlison,
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Test Description: (Cont)

Seq. 27: Preliminary Positioning and Adjustment of Optical Targets

a. Calibration Date is inserted into computer for all six detent
poeitions.,

b. Pogition all three theodolltes for max AT field of view,
1. With dioptometer mount adjusted for mex focus.
2, Azimuth scales set to zero.

Seq. 28: AOT Function Accuraey

a, Silghting of opticel targets (theodolites) by AOT in three detent
pogltions.

b, Measurement of LS Azimuth and Elevation angles by opticsl tergeta.

¢. Measurements of LOS ghaft and trunnion engles by AOT,

d. Calculation of AOT line of sigi:t angles (X and XZ).

e. IGC computebion of AT line of sight angles, (X1 and ¥2) using -
A0T ghaft and trummion angle measurements and manufacturers

calibration data.

f. Comparison of LGC computed LOS (X1, and X2) with same angle
calculated from optleal target data.

Beg. 29: G&N Fine Allgnment

8. Verification of accuracy of commend IMU orientation, based on optical
gighting datsa,

1, Determination of IMJ present and desired orientation at stert of
aligrnment test.

(a) Sighting of optical targets by ACT,
(b) Measurement of optical target shaft and trunnion angles by AOQT,
(¢) Measurement of true azimuth and elevation of optical targets.
(d) Enbry of LGC of:

(1) IMU stable member azimuth

(2) 8ite Latitude

(3) True szimuth and elevation of opticsl targets

(4) AOT detent code and star code

(5) AOT sighting measurements
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Tett Description: (Cont)

Seq.

Seq.

Seq.

2. ‘Fine Aligrnment
8, IMJ stable member allgnment to deslred orlentstion.

b. Monitoring of gra:{ritational components of horizontal PIPA
outputs to determine sccuracy of aligmnment,

¢. Repegt of allgnment procedures uslng snother orientation in
which different PIPA’'s are in the horizontal pisne.

. 30: PGNS Shutdown

&, Verification of glmbal parkling procedure,
b. Removal of IMU operate, LGC/DSKY, and IMU stendby power.
¢, Verification of transfer of IMU Hesber power to PTC.

31l: G&N Abbrevisted Turn-Cn

S Abbreviated secondary turn-on of the G&N subsystems with only
necesgsary verification mede of the following:

l. TMU standby power turn-on,
2,. IGC/DSKY power turn-on,

3. IMU operste power turn-on,
1#._ Coarse align to zero,

32: Dovrmode to G&N Standby

The transfer of G&N system from the operate to standby mode, for support
of related CP,.

33: G&N Standby Mode to G&N Operate Mode

Engbles the G&N system to transfer from standby back to an operate mode to
aupport releted CCF:
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Test Tivles
IM Conbined Subsystem Pre-FEAT Teast - Fropulsion

Subsystem:
Propulsion (PRCP)

Tegt Objectives: Tegt No., 1

To provide an end=torend check or chenmnel identification of electrical paths
associgted with pressure transducersg, tempergture transducers, and valve
position indicators of the Degcent and Ascent Propulsion Subsystems.

Tegt No. 2

To verify performance of the Descent Propellant Quantity Gaging System
Control Unit.

'To ve;ify D/S PQES CGontrol Unit Telemetry Outputs and cebling interfaces with
ACE=S/C,

To verify D/S PQIS Sensor Circuitry,
To verify operstion of the D/S PQES (Quentity Indicator) cebin dispiey.

To verify operation of the Ascent and Descent Engine Propellant low level
gengors under empty tank condlitions via ACE-S/C Telemetry Downlink,

Test No, 3

To verify the Functional Operation and internal leakage integrity of the Descent
Engine -at low pressure.

t

To ascertain thet the propellant feed section and descent engine propellant
passeges do not have any restrictlons.

‘Mo verify the proper operstion of the thermal relief capebility of the engine
pre-velves and check internal leskasge of the valves.

. To provide an end~to-end check or Chamnel I,D, of electrical paths associabed
with the Descent Engine Instrumentstion.

Vehicle Configuration:

Ascent and Degecent Mated
Locatlon:

Integrated Workstend, Plent 5
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Hazardous Opergtion:

Prneumgtic Pressures up to 200 PSIG

Equipment Under Test:

Ascent Fuel Propellant Section
Agcent Oxid Propellent Section
Descent Fuel .Propellent Section
Descent Oxid Propellant Section
Ascent Helium Supply Seciion
Degecent Helium Supply Section
PQES Control Unit

Sensing Probes (4 D/S and 2 A/8)
Displeay Meter

Propellant Shut-0ff Valves A, B, C & D
Solenoid Valves 4, B, C & D

Fuel Pre-Valves (2)

Test Descriptiont

Seg., O1l: Call to Btagtion

Seq. 02: Ascert Propulsion Transducer Ambient Check and Valve Position
Indicgtor Chennel I.D, )

a. Verification of the functional opersticn and Channel I,D, of the
individvoal Ascent He Reg 1 and Ascent He Reg. 2 solenold latching
valves during cycling by:

1. Actusting solenoids by Ascent He Reg., switches, (Pare,
4.2.2.9.1 {p))

2. Verification of proper cebin flag displays.
(Para. £.2.2.9.1 {a) and (b))

3, Verificetion of proper ACE displays.
(Para. 4.2.2.12.2.1 (b))
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Tegt Degeription: (Cont)

b, Recording of all APS pressure and temp, transducers at their
aggoclated ACE displays.

1. Verification that trensducers ambient resdouts are within the
end-to-end ACE tolerances. (Para. %.2.2,12.3,1 (a))

C. Recordlng of all APS pressure agnd temp., transducers st their
assoclated cabln displays.

1, Verification that transducers ambient resdouts are within the
end-to-end cabin displsy tolerances, (Para. %.2.2.12.3.1 (a))

Seq. 03¢ APS Helium Tapk No. 1 Transducer Channel ID gt 215 Psia

8, Recording of spblent resdouts of Helium Tank No, 1 Tempersture
Tranaducers by:

.1, Verificsbtion of proper ACE end~«to-end displsy tolerances.
(PEI‘E.- l"'202'12.2|l (b) )

2, Opergtion of 'Helium Mon' select switch and verificgtion of
proper cebin display end-to-end tolerences. (Para. 4.2.2,9.1
(a) end (b))

b. Verification of Helium Tgnk No, 1 Pressure Transducers Channel I.D.
by

1. Applicstion of known geseous nitrogen stimuli (215 psia) to
Hellum Tank No. 1 Pressure Trans@ucer only.

2. Verification of known He Tank No., 1 Press Trensducer output on
the proper ACE displays. (Para. 4.2.2.12.2.1 (b))

3. Opersgtion of the 'Helium Mon' gelect switch and verification of
the known He Tank No, 1 Presg, Transducer press on the proper
cebin displays. (Para, 4.2,2,9.1 (a) & (b))

c. Venting of 'He Tank No., 1' to blanket pressure and Channel ID of
Tank No. 1 Temp. Transducer by:

l. Recording of temp. transducer decrease on proper ACE display.
(Para. 4.2.2.12.2.1 (b))

2. Operation of 'Helium Mon' selector switch and recording of temp,
decrease on proper cebin display. (Pars. 4e202.9.1 (a) & (b))

Seg. Ob4: APS Helium Tank No. 2 Transducer Cheannel I,D, at 215 Psis

8. Recording of emblent resdouts of Helium Tank No, 2 Temﬁeraiure
Trensducer by:

l. Verificaticn of proper ACE end-to-end displsy tolerances.
(PBIB.- 1]-.2.2912.2.1 (b ))
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Ca

Seq. 05t

al

Seq. 06:

Ba .

2, Operation of 'Helium Mon' select siltch and verification of proper
cebincdisnlay eni~to-end tolersnces. (Para. 4.2.2¢911 (=) and (b))

Verification of Helium Tank No., 2 Press. Tremsducers Channel I.D.
by

L. Applics:bion of known gaaeou‘s nitrogen stimuli (2}5 psia} to
Helium Tank No, 2 Press. Trensducer only.

2, Verification of known 'He Tank No., 2 Press, Transducer' outputb
on the proper ACE digplays. (Para. k.2.2.12.2.1 (b))

3, Opergtion of the 'Helium Mon'! select switch aﬁd verification-of
the known 'He Tank No, 2 Press. Transducer' press on the proper
cebin displays. (Pare. 4.2.2.9.1 (a} & (b))

Venting of 'He Tank No. 2' to blanket pressure and chanmel ID of
tank No, 2 Temp Transducers by: '

1. Recording of Temp. Tranaducer decrease on proper ACE display.
(PE.I‘&. h‘leﬂaﬁlelahl (b))

2. Opersbion of 'Helium Mon' selector switch and record‘i.ng of temp.
. @ecreage on proper cebin display. (Para., 4.2,2.9.1 (a) & (b))

APS He Reg Oublet Manifold Transducer End-to-End Check &b 65 Paia

Verificetion of APS He Reg Outlet Menifold Transducers End-to-End by:

1, Applicetion of known gaseous nitrogen stimuli” (65 psia) to He
Outlet Manifold transducers ouly.

2, Verificabtion of He Reg Outlet Manifcld transducers outputs on the
proper ACE displays. (Para. 4.2.2.12.2,1 (b})

APS Fuel Section Transducer End-to-End Check st 65 Psia

Verification of APS Fuel Tank Bulk Temp Transducer Ambient readout by:

1., Recording of proper ACE End~to-End display tolerances., (Pars.
he.2,12.2.1 (b))

2, Operstion of Prop Temp/Press Man Sw. end verification of proper
cebin displays end-to-end tolergnces.
(Pare. 4.2.2.9.1 (&) and (b))

Verification of APS Fuel Tank Ullage Press and Fuel Isol Valve Inlet
Press Transducers and Fuel Tank Transducer end-to-end checks .by:
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Test Description: (Cont)

C,
Seg. OT:¢

=

1. Application of known gaseous nitrogen stimull (65 psia) to Fuel
Section transducers only.

2, Verification of & temp. incresse on tank temp transducers output
ats

(a) ACE Displey (Para. 4.2.,2,12.2,1 (b))
(v) Cebin Meter (Pars. 4.2.2.9.1 {a))

3. Verification of known fuel isol valve inlet press, transducer
output in proper ACE displays. (Para. 4.2.2,12.2.1 (®))

4, Verification of the known Fuel Tank Ullage Press Transducer output
* on the proper cabin meter displays. (Para. 4.2,2.9.1 (a))

Venting of Fuel Section to blenket press.

APS Oxid Section Trangducer End-to-End Check st 65 Psia

Verification of APS Qxid Tenk Bulk Temp Transducer resdout by:

1, Recording of proper ACE endtovend display tolerances.,
(Pera. k.2.2.12.2,1 (b))

2, Operation of Prop Temp/Press. Man S‘wifch and verification of
proper cebin display end~to~end tolerances. (Para, 4.2.2,9.1
(a) and (b))

Verification of APS Oxid Tank Ullage press and (xid Isol Valve Inlet
Pregsure Transducers and Oxid Tank Transducer end-towvend checks hy:

1. Application of known gaseous nitrogen stimuli (65 psia) to Oxid
sectlon trensducers only.

2. Verification of a tempersture increcase on tank tempersture
trangducer output at:

(a) ACE Displey (P'ara. h,2,2,12.2,1 (b))
(b) Cebin Meter (Para. 4.2.2.9.1 (a))

3, Verifiecstion of knowm Oxid Isolation Velve Inlet Pressure
Transducer Output in proper ACE displays Para. 4.2,2,12,2,1 (b)
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Test Description: (Cont)

Ces

Seq. 08:

Seq. 09:

Seq. 10:

a,

4, Verification of the known Oxid Tank Ullage Press Transducer outpu
on the proper cebin meter displays (Para, 4.2,2,9.1 (a}))

Venting of Oxid Sectlion to blanket pressure

Descent Propulsion Transducer Ambient Check and Valve Position
Indicator Channel 1D

Verification of the functional operations and chammel ID of individua
Descent Propulsion Solenoid Latching Valves during cycling bys

1. Actuation of solenoias by Des. He Reg. 1 and 2 switches and Des,
Propul - Fuel Vent and Oxid vent Switches Para. %.2,2.9.1 (b)

2, Verification of proper cebin flag displays (Para. 4.2.2.9.1 (a))

Recording of all Des. press and temp transducers at their associated
ACE displays. .

1, Verification thet transducer ambient resdouts are within the end-
to-end ACE tolerances, (Para, 4.2.2,12.3.1 (a))

Operation of Helium Mon.Select and Propellant Temp/Press Mon Switches
and recording of all Des, Press and temperature transducers at their
associatéld cebin displays (Para, 4.,2.2,9.1 (a) and (b))

l, Verification that tranéducer ambient readouts are within the end-
to-end cabin display tolerances (Para. 14.2.2,12.3.1 (a))

Suggrcritical Hellum Tank Transducer Check at 115 Psia

Verification of the Functional Operstion of the Helium Tank
Transducer by:

1. Application of known gaseous nitrogen stimuli (115 psia) to the
Supercritical tank transducers only.

2. Recording of known SHe Supply Tank Press Transducer output on the-
proper ACE displays Para. 4.2.2;12.2,1 (b)

3. Operation of 'Helium Mon' select switch and recording of the
known Supercritical Press Transducer Output on the proper cabin
display (Para. 4.2.2.9.1 (a) & (b))

Venting of Supercritical He Tank to blanket pressure

Ambient Helium Storage Tank Transducer Channel ID at 115 Psia

Verification of the functional operation and chamnel ID of the ambient
Helium Storage Tenk Transducers onlys
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Seq. 12:
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1.

2,

OCP OUTLINE
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{Cont }

Application of known gaseous nitrogen stimull (115 peia) to the
Ambient He Storage Prees,. transducer only.

Recording of the Amb, He Storage Tank Press transducer output on
the proper ACE display (Para. 4.2,2,12,2.1 (b))

Opersation of the "Helium Mon' select switch and recording of the
known Amb. He Storage Tank Press Transducer output on the proper
cabin displays (Para. 4.2.2.9.1 {a) and (b))

Venting of Ambient He Storage Tank to Blanket Pressure.

DPS Helium Repulstor Output Manifold Transducer End-to-End check at

35 Psia

Verification of the functional operation and end-to-end check of the
Helium Reg. Outlet Manifold Pressure Transducer individually by:

L.

2.

Application of a known gaseous nitrogen stimuli (65 psia) to the
two (2) He Reg. Outlet Manifold Pressure Transducers only.

Recording of the two (2) known He Reg., Outlet Pressure Manifnld

Trensducer outputs on their proper ACE displays (Para.
4,2,2,12,2,1 (b)

Venting of the entire He Manifold t¢ blanket pressure,

DPS Fuel Section Transducers End-to-Bnd check or channel ID st 65 Poia

Verification of functlonel operation and chammel ID of the Fuel Tank
Bulk Temperasturs Transducers only by:

1.

2,

Recording of the Fuel tank 1 and 2 temperature transducers ambient
outputs on their proper ACE display (Para. 4.2.2,12,2.1 {(b})

Operation of the 'Propellant Temp/Press Mon' switch in Des. 1 and
Des 2 positions and recording of temperature transducers amblent
outputs on the proper cebin meter display (Pere, 4.2.2.9.1 (a) & (b))
Applicetion of Heat to Fuel Tank #1 Temp transducer only.

Verificetion of temp incresse at Tank #1 transducer only st proper
ACE displeys (Para. 4,2.2,12.2.1 (b))

Cperation of Temp/?ress Mon Switch and verification of temp
inecrease &t tenk #1 Cebin meter displsy only (Para, 4.2.2.9.1
(a) & (b))

Application of Hest to Puel Tank #2 transducer only.
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Test Description: (Cont)

7. Verification of temp increase at Tenk #2 transducer only at proper
ACE displey (Para. 4.2,2,12.2,1 (b})

-8, Operation of Temp/Press Mon Switch and verification of temp
increase at Tank #2 cebin meter displdy only (Para. 4+.2.2.9.1 (&)

& (b))

b. Verification of the functlonal operation and end-to~end check of the
Eng Fuel Interface Press Transducer and Fuel Tank Ullage Pressure
Transducer at 65 Psia by:

1., Application of a known geseous nitrogen stimuli (65 psia) to the
Fuel Tank #3 Ullage and Engine Fuel Interface press. transducers.

2. Recording of the known Engine Fuel Interface Pressure Transducer
output on the proper ACE display (Pars., 4.2.2,12.2,1 (b))

3. Operation of the Temp/Press Mon Switch in the Des 1 and Des 2
peeitions and recording of the known fuel tank ullage pressure
transducer output on the proper cabin displey (Para. k.2.2.9.1
(a and b))

e¢. Venting of DPS fuel manifold to blanket pressure.

Seg. 13: DES @cidiEe_r_ Section Transducer End to End or Channel ID Transducer
Check &t 65 Psia o

a., Verification of the 'functional operation and channel ID of the Oxigd
Tenk Bulk Temp Transducers only by:

1. Recording of the Oxid Tank #1 and #2 tempersture transducers
ambient outputs on their proper ACE displays (Para. 4.2.2.12.2,1(b)

2, Operation of the 'Propellant Temp/Press.Mon' switeh in Des 1 and
Des 2 positions and recording of Oxid Temp Transducers anmbient
outputs on the proper cabin meter displays (Paras. 4.2.2.9.1 (a)
and (b)) )

3. Application of heat to Oxid tank #1 temp transducer only.

4, YVerification of temp increase at tank #l transducer only st proper
ACE displey (Para. k.2.2.12.2.1 (b))

5. Operation of "Temp/Press monitor' switech and verification of temp
increase at tank #1 cabin meter display only. (Para. 4.2.2.9.1

(a) & (b))
6. Application of hest to oxid tank #2 transducer only,
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Seq. 1h:
Seq. 15:

8.

‘Seq. 16

B

T.

8.

OCP OUTLINE
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- (Cont)

Verification of temp increase at Tank #2 transducer only at proper
ACE displsy (Para. 4.2.2.12.2,1 (b))

Operation of Temp/Press Mon switch and verification of temperature
increase st tank #2 cebin meter display only (Para. 4.2.2.9.1

(a) & (b))

Verification of the functional operation and end-to-end check of the
Engine Oxid Interface Press Trensducer and Oxid Tenk #1 Ullage
Pressure Transducer gt 65 Psia by: ) ’

1.
2.

3.

Applicabion of a known gasseous nitrogen stimuli (65 Psia) to the
Oxid Tank Ullege end Oxid Interface pressure transducers.

Recording of the known Engine Oxid Interface Pressure Transducer
sutput on the proper ACE display (Para. 4.2.2,12.2,1 (b))

Operation of the Temp/Press Mon switch in the Des 1 and Des 2
positions and recording of the oxid tank ullage pressure
trensducer output on the proper cabin display (Para. %.2.2.9.1 (a)
and (b))

Venting of the DPS Oxid manifolds to blanket pressure,

Securing After Test No, 1

Progg}lant Quantity Geging System/Level Verification

Verificebtion of the performance of the PGS Control Unit by:

1.

Application of known velues of voltage stimuli (0-5 VDC) to
individual sensor channels of the Fuel Tanks No., 1 and No, 2 and
0xid Tenks No. 1 and No. 2. (Note = the resultant measurements
are converted within the PQGES inbo percent walues of quantity from
zero {(0%) to maximum (97%). (Para. %.2.2.8.3.3 n (Sub. a))

Recording of the known measurement outputs for each set of stimulil
voltage level on the proper ACE displays. (Para. 4.2.2.12.2,1 (b))

Operstion of the "PRPLNT QTY MON" switch in the Des, 1 and Des, 2
posltions individusliy and verification of known proper Ox and
Fuel Qty Csbin displeys. (Para. 4.2.2,9.1 (a) & (b))

PQGS Sengor Test Dry

Verification of the PQGS Dry Sensor Test by:

1.

Application of a known voltage stimuli (contaet closure) tc the
control unit (PQGS) (Para. 4.2.2.8.3:3 (n) (bl)
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Tedt Description: (Cont)

2, Recording of the outputs of the Ox end Fuel quantity sensors on
the proper ACE Displays. (Para, 4.2.2.12.2.1 (b))

3. Operation of the 'PRLNT QTY MON' switch in the Des. 2 and Des, 1
positions and recording of the Ox and Fuel sensor outputs on
cebin displays. (Para. 4.2,2,9.1 (a) & (b))

Lk, Comparison of the recorded dry sensor messurements to the deta
supplied by the vendor., (Para. 4.2,2,8,3.3 n, b 2 & 3)

Seq. 17: D/S and A/S Propellant Liguid Level Low

8. Verification of the DPS Prop Liquid Low level sensor under empty tank
conditions by: (Para. %.2.2.8.3.3 n (c))

1. Recording-of the Prop Lgd Level Low sensor warning indicetions at
the proper ACE display. (Para. %.2.2.12.2,1 (b))

2, Removal of vehicle power by opening CB Propul-PQGS and recording
the removal of the Low Level warning indicstions st ACE displays.
(Para. %.2.2,12.2.1 (b)) ’

b, Verification of the APS Fuel and Ox Tank Low Level sensors under empty
tank conditions by: (Para. 4,2,2.8.2.3 (j))

1. Recording of the APS Fuel and Ox tank low level warning indications
on the proper ACE displeys. (Para. 1.2.2.12.2.1 (b))

2, Removal of conditioning power to the APS low level sensors by
operation of the 'Inst-Sig Sensor' CB and recording the removal
of the low level warning indications at ACE displays.

(Para. k.2.2.12,2,1 (b))

Seq. 18: PQAS Fuel/Ox1d Quantity Tank

8. Re-verification of the DPS PQGS Fuel/Oxid Tank Quantity Sensors by:

1, Application of a known value (1 volt) of voltage stimuli to
individusl sensor channels of the fuel tanks No. 1 and No. 2 and
Oxid tanks No. 1 and No. 2, (Para. 4.2.2.8.3.3 (n) (a))

2. Recording of the known liquid level sensor outputs on the proper
ACE displays. (Para. 4.2.2.12.2.1 (b))

3. Operation of the 'PRPLNT QFY MON' Sw in the Des. 1 and Des. 2
positions and recording of known Fuel and Oxid sensor outputs on
cabin displays. (Para. 4.2.2.9.1 (a) & (b))

b, Channel ID of the No. 1 Tank Fuel and Oxid sensors versus the No, 2
sensors bys
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Test Description: (Cont)

C.

Seg. 19:

a.

1, Applicgbtion of known stimuli to No., 2 Tank sensor probes only.

2., Recording of the known No. 2 Tank @by Sensor outputs on the
proper ACE displays and recording of No. 1 Tank Fuel and Oxid
Qby Sensor remaining unchanged from item 1 ghove.

(Para. 4.2.2.12,2.1 (b))

3, Operation of "Brplnt Qty Mon" switch snd recording of Tank No.
1 Oxid and Fuel sensor outputs on the proper ceabin displays.
(Para. 4.2.29.1 (&) & (b)

4, Reversasl of the known voltage stimuli to Tanks No, 1 & 2.

5. Recording of the complete known reversal of the gensor outputs
between Tanks No. 1 & 2 on the proper ACE displays.
(Para. 4.2.2.12.2,1 (b))

6. Operation of the "Prplnt @bty Mon" switch in Des. 1 & Des. 2 and
recording of the individusl known sensor outputs on the proper
cebin displeys. (Para. 1.2.2.9.11b)

Removal of vehicle ﬁower and GSE stimuli from the DPS PGS Control
Unist.

Engine Solencid Valve Leskage Check and Engine Pre~Valve Thermal

Rellef Check

Leskage rehe thru each of the L DPS Pilot Solennid Velves are checked
by: (Para. 4.2.2.8.3.7 ())

1. Application of 200 PSIG gaseous Ny pressure upstream of the wvalves.

2. Verificetion of pressure in DPS upstream of Propellant Shut-0ff
valves via ACE displays.

3. Mesasurement of GNo leskage rate of each individual solencid at
each golenold drain using volumetric leak detector.

Pre-Valve Thermal Relief Pressure checked by: (Para. 4.2.2.8.3.7(c))

1., Venting of upstresm side of Fuel Pre-Valves to 0-5 psig.

2, Applicatlion of GN2 pressure in 10 psig increments to downstream
glde of both Pre-valves and closing off source pressure after

each increment to check for Pre-valve cracking as indicated by
decrease in GSE gege reading,
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3.

Seq. 203

B,

Venting 'and removel of all GSE pressure sources from DFS.

Propellant Feed Section/Engine Gaseous Blowdown and Ingine Solenoid

Pre-Valve Teak Check

Verification of internsl leaksge rates of the DPS Pre-Valves at 50
peig by: (Para. 4.2.2.8.3.7 (c))

1, Application of a known gaseous Np pressure (50 psig) to the DES
Fuel and Oxl1d sections resulting in 50 psig upstream of the
pre-valves.

2, " Recording of known Fuel and Oxild Eﬁgine Interface Pressure
transducer outputs at ACE displays.

3. Application of s GSE Lesk Displacement meter st the Pre-Valve
Test Port and messurement of internal leakege thru pre~velves,

Verification of Propellant Shut-Off Valves A and B actuation and
engine blowdown by: (Para., 4.2.2.8.3.6 (3))

l. Application of a gaseous Np pressure stimulti to the "™B" actuators
‘of the "series" shutoff valves sctustors for full open position.,

2. Verification of "B" shutoff vealves sctuation by incresse in
_ pressure of GSE water gege attached to vents of shutoff valves
actuators.

3. Application of GNo> pressure to the "A" asctustor of the "series"
shutoff valve actuators.

L, Verification of A and B shut-off valves full open by "Blow-
down" GNp flow thru the descent engine and by increase in pressure
of GSE water gage,

5. Cessation of "Blowdown" &t a predetermined Prop Tank Pressure
(as displayed at ACE) by venting the SOV 'A' actuator.

6. Venting of A and B shutoff valves sctuators,

Verification of propellant shutoff valves C and D sctustion ‘and engine
blowdown by:

1. Respplication of & kuown GNz pressure {50 psig) to the DPS Fuel
and Oxid sections.

2. Recording of the known Fuel and. 0xid Englne Interface Pressure
" trangducer outputs st ACE displsys.
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Seq, 21:

E.

C,

3. Repest of seme procedursl steps of item 2g thru 2f, except
substitute valve C for B operations, and valve I for A
operzgbions,

Propellent Baell Valve Internal Leak Check (50 Psig) and Chamber
Pregsure Transducer Check

Messurement of total lesksge rate of B and C fuel and oxid valves.,

1. Applicatlon of 50 psig GN, pressure upstream of the oxid and
fuel ball valves,

2, Verificgtion of the fuel and oxid engine interface pressures via
ACE displays.

3. Applicatlon of 200 psig GWo at the A and D shutoff valve
actuators; opening ball valves A end D actustors,

Lk, Measurement of gross leakage rate of oxid esnd fuel valves B and
C at the throat plug leskage port with the GSE Leak Displacement
Meter .

Determingtion of lesksge rate of B and € oxid valves snd B and ¢ fuel

valves, This sgtep will only by performed if excess leakage occurred

in a.%.

1. Venting of fuel tanks to ambient pressure.

2. Measurement of leskage rate of oxid valves B and ¢ at the throat
plug leskage port with the GSE Lesk Displacement Meter.

3. Bubiract lesksge rate determined in b.2. from that obtained in
8.k, to determine B and C fuel valves gross leaksge rate.

4. Repressurization of fuel tanks to 50 psig GNp.
Measurement of totsl leskage rate of A and D fuel and oxid vealves.

l. Venting of GNo pressure at A and D shutoff valve actugtors,
closing A and D ball valves,

2, Appllcation of 200 psig GNo at the B and C shutoff valve actusators;
openlng vall vglves B and C actuators.

3. Messurement of grogs leskage rate of oxid and fuel valves A and D
at the threosgt plug lesksge port with the GSE Lesk Displacement
Meter.

L, Venting of oxid tanks to embient pressure.
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Seq. 223

OCP UTLINE
OCP-GF -62000-PROP~IM-8

(Cont)

Determination of leskage rate of A and D oxld valves and A and D fuel
valves, This step will only be performed 1f excess leakege occurred

in ¢.3.

1. Measurement of leskage rate of fuel valves A and D gt the throst
Plug leskaege port with the GSE Leak Displacement Meter,

2. Subtract lesgkege rate determined in d.l from that obtained in c.3
to determine A and D oxid valves gross leskage rate.

3. Venting of GN, pressure at B and C shutoff valve actusbors,
elosing B and C ball valves. '

k, Venting of fuel tanks to pad pressure.

5. - Pressurizetion of oxid tenks to ped pressure.

Verification of the funcitlonal operstion of +he Engine Chamber
Pressure Trensducer by:

1,

Apélica.tion of 25 palg GNp pressure in the engine chamber.

Verification of the engine chanber pressure in psis vie ACE

displays.
Opergtion of cgbin CB 'FLT DISP-THRUST',
Recording of chamber thrust on proper csbin displays.

Verification of the redundant engine chamber pressure in psia
via ACE displays.

Securing After Test No. 3
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Test Title:

IM Combined Subsystem Pre-FEAT Test - COMM
Subsystem:

Communications

Test Dbjective:

Verification of basic S-Bandjand VHF Communication modes of opersation.
Verificgtion of volce perfiormance,

Min, Vehicle Config:

Mated Stages
Locgtion:
Integrated Workstend, Plant 5 - CEF-

Hazardous Operation:

S5-Band Steersble Antenns redistion,

Equlpment Under Test:

a., Signal Processor Assy

b. VHF Transceiver

¢, S=-Band Trensceivers

d, S+-Band Power Amplifiers

e. S-Band Steersble Ant., (SBSA)

f. Data Storsge Electronic Assy (DSEA)
g. Digital Uplink Assembly (DUA)

Test Descrigtion:

Seq. 0l: Call to Stabtions

Seq, 02: Communications Turn-On

a. Specific circult bresker activation
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Test Description: (Cont)

Seq.

Seq.

Seq.

Seq.

Seq.

03:

a.

Oz

S

Ce

=

MIC snd BIO Volbage Test

Verification of mike and BI0 power supplies to CDR poslition

1. When BU and normel positlons of switch are used on both IMP and
CDR Panels., (Para. 4.2,2,11,1.3 & &b)

ICS Test - CDR to IMP

Verification of no output at ‘the CDR when CDR ICS T/R switch is off.
(Para. 4.2,2.11.1.2 b)

1, Verification of sudio level into CDR 600 ohm headset for any
position of mode switch. :

2. Verificgbion of signal to noise ratio.
3. Verificastlion of ICS volume control sattenusbion.

L, Verification of master volume control attenusgtion
(Para. 4.2,2,11,1.2 £)

Verificgtion of audio levels and signal to noise measurements as in
part b, for both CDR and IMP normal /BU switches in BU position,
(Para. 4.2,2.11.1.2 g) :

IMP ICS and Master Volume Control Attenuation Test

1. Verification of aumdio level IMP 600 chm headset for any position of

_mode switeh.
2, Verification of signal to noige rsbio,
3. Verification of ICS volume control abttenuation,

Lk, Verificstion of master volume control abttenustion.
(Para., 4.2,2,11,1.2 1)

VOL Sensitivity Test CDR

Verification of ICS sensitivity for max setting of VOX sensitivity
control. (Para, 4.2.2,11,1,2 a)

Verification of ICS sensitivity for min setting of VOX sensitivity
control, (Para. 4.2.2,11.1.2 c)

I0S Tegt - IMP to CDR

Verification of CDR headset for input st IMP mike.
(Para. 4.2.2,11,1.2 F)
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Test Description: (Cont)

Seq.

Seq.

Seq.

Seq.

Saq,.

b

C.

d,

Meesurement of signal to noise for CDR ICS channel.
(Para. llh'2l2ull-oj-.2 f)

Verification of signal loss in CDR headset when ICS T/R switch is in
off position. (Baras. %.2.2,11,1.2 b)

Verification of signal in CDR hesdset when VOX switch is in ICS position.
(Pare. 4.2,2,11,1,2 4)

Verification of BU control of IMP PIT function.
(Para. 4.2,2.11.1.2 g)

CDR ICS and Master Volume Control Attemuation Test.

1. Verification of audio level at CDR 600 ohm hesdset for any
position of mode switeh. .

2. Verification of signal to noise ratio.
3. Verification of ICS volume control attenuation.

L, Verification of master volume control attenuation,
(Para, 4,2,2,11.1.2 )

VOX Sensitivity Test IMP

As in Seq. 06 using IMP panel switch path.

Sengitivity Test VHF B/LMP HDST

Verification of VHF B signal producing signal to noise ratio at IMP
headset, (Para. 4.2.2,11.1.4,2.b)

VHF AGC voltage vs, input level determined.

Squelch Test - VEF B RCVR/LMP HDST

Verification of VHF B signal producing g maximum squelchsble signal.
(Pars. 4.2.2,11,1.4,2 a)

Volume Control Test VHF B

Verification CDR and IMP dynamic volume control range.
(Pers. 4.2.2,11.1.4,2 a)

Also verification of VHF B turn-off when receiver power is turned off,
(Para., 4.2.2,11.1.4.,2 b)
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OCP=GF =52000=0MM-IM-5

Teat Description: {Cont)

qu.

Seq.

Seq.

Seq.

Seq.

Seq.

Beq.

Seq.

i3:

a.

b.
1l

.

15:;

=1

16:

=

Sensitivity Test VEF A/CDR HDST

Same sms Sequence 10 using CDR position and VHF A carrier path,
(Para. 4.2.2,11,1.%.2 b)

VHF A AGC volisge vs Input level determined,

Squelch Test VHF A RCVR/CDR HDST

Same as Seq. 11 using CDR positlon and VEF A carrier path.
(Fﬂl‘&. h-a.z.ll.l*l{-.e b) )

Volume Contrcl Test VHF A

Seme s Seq. 12 a and 12 b using VEF A carrier path, ard same
reference pars.

Trensmitted S+N/N VEF B XMTR/IMP Mike

Verification of downlink VHF B signel to nolse ratio over IMP mike
paths. Also verificatlion of IMP VEF B T/R switch controlling VEF B
carrier, (Pars, 4.2.2,11.1.4.1 c) _

Same as in s, except for CDR (mike 2), (Para. h,2,2,11.1.4.1 ¢)

Transmitted S+N/N VHF A XMTR/CDR Mike

Seme as in Seq. 16 a, except for VHF A signal carrier used,
(Para. k.2.2.11.1.k,1 a)

Seme &s in a sbove, using CDR (mike 2)., (Parsa. 4,2,2,11.1.%.1 8)

 Also R-Start 128 actuated and verified.

VHF Ranging Test (RTTA)

Test to be determined

PLES Insertion Logs Test

Determination of insertion loss of VHF B XMTR 4o Pre-egress comnector,
(Pare, 4.2,2,11,1.4,3 a)

B-S*ba;% 128 getuated and verified

Freq. Test/Pri. RCVR (PM)

Ver;‘tfication of ACE Station TIM AGC measurement of LT 0.5V
Algo, verified signal strength meter in cgbin,
(Para. 4,2.2.11.1,10 a)
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Test Description: (Comt)

OCF CUTLINE

OCP ~GF ~62000~COMM- LM-8

Seq.

Seq.

Seq.

Seq.

Seq.

Seq.

b.

Ce

Verificebion of ACE TIM sbatic phase error
(Pars. %.2.2,11,1,10 b)

Verificablion of FPri 8-Band pover
{Pars, 4.2.2,11,1,10 )

Verification that PA does no recycle when S~Rand XCVR is off,

Freq, Test/Sec RCVR (EM)

Verification of ACE Station TIM AGC measurement of NLT 0,5 wvolb,
Also, verified signsal strength on csbin meter,
(Pare. 4.2,2,11.1,10 a)

Verification of ACE TIM Static Phase error,
(Pare. 4.2,2.11,1.10 b)

Quiating Sensitivity - Pri XCVR CDR HDAST

Verification of S«/N output ot CDR HDST for a carrier signal st
S«Band Dipiexer, Verification slso, of dynamic range of S-Band
volume control st CDR HDST, (Para. 4.2.2.11.1,5.1 &)

S5-Band Vol. Control. - SEC XCVR IMP HDST

Verificgtion of S+1\I/N output at IMP HDST for & carrier signal gt
5~Bard Diplexer. Verification algo, of dynamic range of S-Band
volume econtrol at IMP-HDST., (Pars. 4.2,2.11.1.5.1 )

Verification of Uplink Sgquelch Control

S-Band Power Ampl, Margin Test PRI XMIR/RCVR, PRI Pur Ampl -

Verification of mainiensnce of emp. lock within a O percent power
varistion asround the nominal primary PA current varistion.
{Pars. %.,2.2,11.1,6.1)

S-Berd Power Ampl, Mergin Test SEC XMTR/RCVR, SEC Pwr Ampl

Verificgtion of maintenance of =mmp lock withﬁn a L0 percent power
varigtion around the nominal gecondary PA current varistion,
(Pars. 4.2.2,11.1.6.1)

DUA Calibragtlon Test

Tie=~in of Digital Commend Test Asgy Test sebt and calibration via
up~link S-Band of wehicle Digital Uplink Assy. (DUA)
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OGP (RFTLINE
- OCP-CGF-62000-COMM-IM-8

Test Descriptions (Cont)

Seq.

Seq.

Seq.

Seq.

Seq.

Seq.

271

a.

28:

a,

32:

.

Decoding, Capability Test

Verificetion of a 'Valid' uplink message producing a "Transfer" and
& 'Invalid! uplink message DProducing a "No Transfer.” This is
accomplished vis S-Band PCM mode. (Para. %.2,2,11.1.7.2 a)

Verification of a downlink Bit Error Rate (BER) of MMF 10 bits in
10 million bits. (Para. 4.2,2.11.7.2d)

DUA 70 KHZ Uplink Back=-Up Volce Test and level

Verification of CDR HDST on & 70 KHZ subcarrier via S-Band uplink,
Verification of DUA/Voice - Date switch operstion via signel loss
in off position. Verification of RCVR toial power.

(Para. 4.2.2.11.1.5.5)

DUA/ LGC Interface Checkout

Verification of an uplink and return downlink mesgage vie S5-Band with
ACE CRT validetion. (Para. %.2.2.11,1.7.1 a,b)

Dgta Storage Electronics Assembly Checkout

Verification of proper DSEA operation by use of cabin indicator.
Recording of approx two minutes of tone., Verificatien of DSEA off
with DSEA on-off switch in OFF position. (Para. 4.2.2.11,1.8)

PM Linesar RCVR snd PM Test XMTR Verificatlon

Verification adjustment PM RCVR snd XMIR to 1 Redian per volt in the
COMM test statiom. . .

S-Band D/L Devistion Test (FM)

Verification of signal to noise ratios of voice, 1.25 MAZ snd 1.02h
MHZ, for PM H1 power mode. Alsc, deviations for sbove signals are
verified for seme conditions., Verification of S-Band modulation
disappearance for off position of voice/on voice BU switch,
Veritication of no modulation on 1.25 MEZ for CDR S~Band T/R switeh
in off position. (Para. 4,2.2.11.1.5.2 a & b)

Verification of signal to noise ratics and devistion ratic for
Emergency Key at PM Lo power with FPMP prime power removed,
(Para, 4,2.2.11.5.2.¢c)

For Lo power mode, verificstlon is mede for deviation ratios and
signal to noise measurements of voice, 1.024 MHZ and 1.25 MHZ
subcarriers, In addition, the CDR S-Band T/R switech is verified
for proper operation, with Bio-Med in active position and Voice/
DN Voice BU in DN Voice BU position. (Para. 4.2.2,11.5.2 4 and e)
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Test Description: (Cont)

Seq.

Seq.

Seq.

Seq.

Seq.

Beq.

33:

=

37

8.

38:

8.4

FM Calibration

Tnternal calibration adjustments of (S-Band) Communication Test
Station.

S~Bend D/L Deviation Test (FM)

Verificgtion of TV mode st 500 ke using Hi power mode and FM
moditlation. Meesurements of signal to noise and devigtions are
verified for 500 KHZ, 1.25 MHZ end 1,02k MHZ in this set of conditions,
(Pare. k.2.2,11.5.2 T)

1,25 MAZ Subcarrier Modulabion Indices Verification

Deviatibn and signel %o noise measurements of the 1.25 MHZ
gubcarrier are verified for the 8 sub-subcarriers using each
relsy switch, ({CDR/IMP) (Para, 4.2.2.11.1.5.h)

5T2 (SR—6?

Verification of Transfer for a Valid messege and a No Transfer for
an Invelid message via PCM (8-Band up and down link)
(Pars. 4.2.2,11,1.7.1.2 a)

Verification of a gocd BER (NMT 10 bits in 10 million)
(Para. +.2.2,11.1.7.1.2 b)

Measurement of ranging delsy time, verification of ranging correlation
and ranging disable whenOff/Resetand TV/CWEA Ensble switch positions
are selected. (Pare. 4.2.2,11,1.7.1.2 c)

Voice conference (using VHF and S-Band) involving CDR, ILMP, CM, and
MSFN. (Pars, 4.2.2.11.1.7.1.2 b)

ST-6 (SR-2)

Verification of Lo Power downlink 512 KHY emergency key‘PMP prime
power off, Verification of Lo Power uplink voice via 30 KHZ SC EMP
prime power off, (Pera, 4.2.2.11.1.7.3)

8710 (SR-2) -

Verificgtion of the followling:

1, Satisfactory TV reproduction (D/L)

2, NMF 10 bit errors in 10 million (Hi Bit)

3. Duplex VHF and S-Band voice communication (involving EVA, Crewmsn
and MSFN)

4, Satisfactory EMU trensmission from EVA to MSFN,
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Test Description: (Cont)

b. Valldation of proper switch operation preventing S-Bend from
functicning normally when 30 KHZ SC is not present due to S-Band
Squelch switch in on position. (Para. %.2.2.11,1.7.k.2)

Seq. 39: VHF PCM Bit Error Test

8., Verification of & minimum BEC via downlink VHF B at Lo Bit Rate
(1.6 KBS) in a 10 million total bits. {Para. 4.2.2.11.1.9)

Seq. 40: ST-4 (SR-2)

8., Verification of duplex voice cammunication between IM4+ MSFN via
S-Band in back-up mode (No SPA power) (Para, 4.2.2.11.1.7.2.2 =)

b. Validebion of minimum bit error count in 10 million at Lo Bit Rate
on 1.02k MAZ SC downlink (Para. %.2.2,11.1.7.2.2 b)

Seq. 41: Mode St-8A
8. Calibration -of Pen recorders.

b, Verificetion of satisfactory voice transmission between EVA and MSFN
via LM,

c. Validation of presence of Bio-med channels D/L on MSFN sonic analyzer.
e. Lo Bit D/L PCM data verification. (Para. k.2.2.11.1.7.5.2)

Seq. 42: S-Band Steersble Antemns Manusl Tracking Capebility Test

a, Verification of pitch and yaw synchro contrcls, and angle resdouts.

Seq. 43: S-Band Steerable Antenns Test GSE Set~Up

Seqg. 44: S-Band Steersble Antenna Path Verification

a, Validation of RF free space and hardlink signal path providing a
locked U/L & D/L S-Band signal.

b. Verification of S-Band hester operstion.

Seq. 45: Automatic Acquisition Test - Pri XCVR

a. Verification of proper automatic lock-on of SBSA to & remote 2101.8
Mz signal when signal source is offset from nomingl center line of
LOS in both yaw end pitch planes. (Para. 4e2.2,11.1.604)

Seq. 46: Communications Shutdown

8. Normal procedure for placing vehicle equipment ERA's into dormant state.

b, CTS5 and support test equipment power-down.

6-190



OCP_OUTLINE

OCP~GF-62000-RAD-IM-8

Test Title:

LM Conbined Subsystem Pre~FEAT Test ~ Radar
Subsystem:

Guldance and Wavigation

Test Objectives:

Verification of performance characteristics for the Rendezvous and Landing
Raders and to support subsequent FCS Tests,

Vehlele Configpration:

Matbed Stages
Location:
Integrated Worketand Plant 5

Hazardous Operation:

This is a hazardougs OCP whenever either Radar is free to rsdiate without a
suiteble Hat,

Equipment Under Test:

RR Blectronics Assembly
RR Antenne Asgembly

LR Electronics Assembly -
LR Antenna Assembly

Test Description:

Seq. 013" Call to Stations

Seq. 02: KR GSE turn-on

Seq. 03: Activation of LM Cabin Controls and Displeys

Seq. Ob: RR Turn-on
8, Verification of internal power supply voltages, DC.
b. Verificatlon of presence of 800 Hz.

¢, Monitoring of RR Antenna temperature (all Seq.)
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OCP=GF =62000~RAD~- IM~8

Test Description: (Cont)

Seq.

Seq.

Seq.

Seq.

Seq.

053

a,

a,

08:

8.

RR Self Test

Verification, in self test, of signal strength meter readinga‘for:
1. Xwmir output power

2. AGC voltage

3. Shaft error

b, Truﬁnion error (Para, 4.2,2,5,7.1)

Verificétion of Range and Range Rate gelf test values.
(Para., k.2,2,5,7.1) :

Verification of Shaft and Trunnion motion during self test.
(Para. 4.2,2,5,7.1)

Verification of proper operation of No-Treck Light,

Angular Coverage, Slew and Drift Rate Tests

Verification of Shaft and Trunnion axes angular capsbility,
(Para. 4,2,2,5,7.2)

Verification of Shaft and Trunnion axes slew rates,
(Pars. 4,2,2,5.7.2)

Verification of Shaft and Trunnion sxes drift rates,
(Para, %.2.2.5,7.2)

Check of proper X-Pointer operation,

RR Gyro Torguing Test

Check of Compensated-Gyro-Error saturation voltage for both
Drimary and redundent paths,

RR RF Test (Para. 4,2,2,5,7.4)

Verification of transmitter output power.
Verification of tramsmitter output frequency.
Check gpectral purity of transmitted output.
Check modulation indices.

KR Acquisition Test

Verification of acquisition time, (Para. 4.2.2.5.7.5)
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- Test Description: (Cont)

OCP OUTLINE

OCP-GF~62000~RAD~ I~8

Seq.

Seq.

Seq.

Seq.

Seq.
Seq.

Seq.

Seq.

b,

Veriflcation of acquisition capability at a simulated ranée of oo NM,
(Para. 4.2,2.5,7.5)

Determination of AGC voltage vs range,-

RR Trunnion and Shaft Angle Tracking

Verification of Shaft and Trunnion, sngle tracking errors et raenges
of 400 NM, 100 NM end minimum GSE - renge. (Para. %.2,2.5.7.3)

Antenna Deslgnation

Verificatlon of the capsbility of the LGC to position the RR Shaft
and Trunnion axes to several selected angles. (Para. 4.2,2,5,7.6.1)

Check of the dymamic nulling characteristics.

Verification of POWER ON/LGC MODE Discrete,

BR Range Rate Test (Para. %4.2.2,5.7.5 and 4.2.2.5.7.6.2)
Verification of Renge Rete accuracy at several range rate values.

Verification of-LGC Range Rate readout capsbility.
(Para. %.2.2.5.7.6.2)

RR Range Verification

Verification of Range accuracy at seversl static values of Range.

(Para. 4.2.2.5.7.5)

Verification of LGC Renge-Readout capgbility,
(Para. 4.2.2.5.7.6.3)

Check Dynamic-Range capability at ranges of 350, 150 and 60 NM.

Securing After RR Tests

LR GSE Turn=-On

LR _Power Turn-On

Check of IR entenna temperature,

Check ‘of Internsl Power Supply Voltages.

Check of Altitude Transmitter and Velocity Transmitter output
Dower on Cabln Signal Strength Meter.

(Para. 4.2.2,5.8.1 a)

LR Self-Test Verification

Initiation of In-Flight Self-Test by mesns of csbin switch.
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Test Deseription: (Cont)

Seq.,

Seq.

Seq.

Seq.

Seq.

b.

20:

-8,

21:

8.,

Verifieation, in response to internally generated signals, of
altitude, altitude rate, forward and lateral veloclty indications
on cebin display meters, (Para. 4.2,2,5.8.1 b,c)

Verification of self-test frequencies,

LR Transmitter Verification

Verification by means of Antenna Hat and GSE,

1. Verification of frequency and power output of both the Altimeter
and Velocity Transmitters, (Para., 4.2.2.5.8.2)

2. Check of Altimeter Transmitter-for Linearity, Modulation Rate
and Frequency Deviation in the Two modes of range operstion,

Gain State Syitching Verification

Measurement of input R.F. power level et which gain state switching
occurs for each of the four receiver channels.

Acquisition Threshold and Acquisition Time Verification

Verificetion of acquisition threshold; the minimum RF power
level at which lock-on (tracker lock) is achieved for each of the
four receiver channels (Para. h.2.2.5.8,3.l)

Verification of tracker acquisition probsbility -~ i.,e. muber

of times lock-on is achieved out of number of times lock=on is
attempted within specified allowsble acquisition time for each of
the four receiver chammels, (Para. 4.2.2.5.8.3.2)

LR Display Accuracy Check ]

.Simulation by GSE of specific altitude and velocity Standard Test
Condition (STC) signels thaet are fed into the four receiver
channels, ’

Verification of predetermined responses ss indicated by cabin
display readouts. The SUC signal selected will determine the
megnitude and direction of display readout. (Para. 4.2,2,5.8.5)

LR CWEA Checkout and Tracker Lock Chan TD

Verification of the LR Caution snd Warning Interface. This is
accomplished by sttentuating the stimull to each of the three
trackers, affecting C & W one at a time, and check for the
initiation of the Caution and Warning Displays.

Verificatlion of the IR Meter Display Warning circuitry. Altitude and

Altitude Rate Signals are removed from meter dieplays initiating
the Rng/Rng Rt - Alt/Alt Rt warning light.
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Test Description: (Cont)

Seq.,

Seq.

Seq.

Seq.

Seq.

Seq.

Seq.

=

28:

a.

8.

Co

Verification of the LR Cautlon and Warning Displays during LR
power turn-off,

Forced Tracker Search Verificabtion

The verificetion of the IR to unlock from simulated signals generated
by GSE when the radar test switch is momentarily placed in the LDG
and then COFF position.

IR Anternma Tilt Verification

Verificetion of entemns travel and time for position change.
(Para. 4.2.2.5.8.4)

1. Descent to Hover
2. Hover to Descent

Dynamic Test, High and Low Range

Verification of meximum Doppler frequency change rates through
which tracker lock is reguired to be maintesined, Both the high
and low range modes are verified,

Tracking To Zero Doppler (Low Range)

Measurement of frequency at which loss of lock oceurs while tracking
to zero Doppler in a simulated low altitude condition.

Preamp Scan

Measurement of noise amplitude at pre-~amp outputs with no input
signal,

Chennel Cross-Telk Verification

Messurement of signsal leskage between channels measured st pre-amp
outputs,

- LDG Radar snd LGC Interface Test

Verification of altitude and velocity accuracies using standerd
test conditions (STC) genereted from GSE and measured st AGE-S/C
via IGC Downlink, (Pare, 14.2.2,5.8.5 & 4.2.2,5.8.6)

LR output discretes verified at ACE-S/C via LGC Downlink.
(Pare. 4.2.2.5.8,5)

Verlfication of the LGC Ant Auto function in positioning the LR
sntenng fram Descent to Hover.
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Test Deseription: (Cont)

Seq.

Seq.

Seq.

Seq.

Seq.

30:
.,

31:
a.

32:
..
33:

8.

Securing After Test

IR Shutdown

LR/GSE Power Turn=On

FCS Support

LR/GSE Power Turn-Off

FCS Support

RR/GSE Power Turn-On

FCS Support

RR/GSE Power Turn-Off

FC5 Support

6-196

CCP~GEF ~62000-RAD-IM-8




OCP OUTLINE

OCP-~GF-62000-RCS<IM8

Test Title:.

IM Combined Subsystem Pre-FEAT Test - Reaction Control.
Subsystem:
Reaction Control (ResS).

Test Objectives:,

Determine end-to-end check or channel identification of electrical paths
gssociated withi '

a. Valve Position Indicators.

b. C & W Indicators (associated with {a))
C. ) Pressure Transducers.

d. Temperature Transducers.

Demongtration of functional operation of the A/B-1 and A/B-2 thruster cluster
heater assemblies; and lower limit levels of associated CSWEA circuitry.

Esteblishment of a 'Heater Current' measurement on a per Quad per System
basis.,

Vehicle Configuration:

Ascent Stage.
Tocghion:
Integrated Workstapd, Plant 5 CEF,

Heazardous Operstions:

Pressurization of tanks and lines above blanket pressure valves.

Equipment Under Test:

RCS Propellant Sectlon Components.

RCS Hellum Pressurization Section,

RCS System A/B-l and A/B-2 Thruster Heaters.
Main Shutoff Valves.

Asc/ﬁcs Int. Valves.

Isolation Valves,

6-197



OCP OUTLINE

OCP-~GF~62000-RCS -IMS

Equipment Under Test: (Cont)
-Crossfeed valves.
Reg Out. Transducer.
Manifold Transducers.
Helium Tank Transducer.
Tank Temperature Transducers.
Thruster Heater Bands.
Regulator A and B, CWEA Indicators.
Heater CWEA Indicators.
NOTE: Seq. Ol and 21 are "Call to Stations"
"Beq. 20 is "Securing After Test"

Seq. 02: ébs Power On and Pressure Venting

a. All RCS Solencid Labching Valve CB's energilzed.
b. RCS Flags, Meter Display and Heater Display CB's energized.

c. Verification and setting of RCS Latching Valve flags ag an initial
condition for later testing.

d. Venting of Ascent Propellant Tanks to ambient pressure.

e. Venting of entire RCS, i.e., lines and tanks, to ambient pressure.

Seq. 03: RCS Transducer Check Under Ambient Conditions.

a. Recording of all RCS pressure and tempersture transducers at their
associated ACE displays.

1. Vefification that transducer ambient readouts are within the
end-to-end ACE tolerances (Para. 4.2.2.12.3.1(a)).

b. Verification of all Thrust Chamber Pressure switches 'CLOSED'via
ACE displays.

c. Recording of all RCS pressure and temperature transducers at their
associated cabin displays (Para. 4.2.2.9.1 (a) and (b).

1. Verification that transducer ambient readouts are within the
end-to-end cabin display tolerances (Para. 4.2.2.12.3.1(a)).
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Test Description: (Cont)

Seq. Ob: RCS - Solenoid Latching Valve Channel ID and CWEA Check.

a. Verification of the functional operation and channel ID of each
individual RCS/ASC Interconnect Solenoid Latching Valve during
eycling by:

1. Physically feeling for solenoid movement by hand.,

2. Verification of proper cabin flag displays (Para. 4.2.2.9.1
(a) and (b)).

3. Verdfication of proper ACE displays (Para. 4.2.2.12.2.1(b)).

b. Verification of the functional operation and channel ID of the RCS
Crossfeed Sclenoid Latching Valves during cycling by:

1. Physically feeling for solenoid movement by hand.

2. Verification of proper cabin flag displays (Para. 4+.2.2.9.1
(a) and (v)).

3. Verification of proper ACE displays (Para. 4.2.2.12.2.1(b)).

c. Verification of the functional operation and channel ID of the
RCS Main Shutoff Solenoid Latching Valves and 'Reg A and B!
warning light functions during cyecling by: -

1. Physically feeling for solenoid movement by hand.

2. Verification of proper cabin flag displays (Para. 4.2.2.9.1
(a) and (b)).

‘3. Verification of proper ACE displays (Para. k.2.2.12.2.1(p)).

L. Verification of 'Master Alarms' and individual 'RCS Reg A or
B' warning activation during "OPEN" cycles (Para. 4.2.2.12.L4).

5. Verification of 'Master Alarm' resets and 'Reg A and B!
warning inhibits during "CLOSE" cycles (Para. %.2.2.12.k4).

d. Verification of the functional operation and channel ID of the
RCS Isolation Solenoid Latching Valves during cyeling by

1. Physically feeling for solenoid movement by hand.

2. Verification of proper cabin flag displays 4.2.2.9.1 (a)
and (b)),

3. Verification of proper ACE displays (Para. 4.2.2.12.2.1(b)).
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Test Description: (Cont)

e. De-activation of all power for RCS " Solenoid Latching Valves by
opening of wvalve circult breskers.

Séq. 05: RCS System A Helium Regulator Outlet Transducer €hannel ID at 65
Psia.

8. Pressurization of Reaction Control System A Helium Section to 65
psig utilizing gaseous nitrogen.

1. Manifolding of gas and liquid sides of propellant tank
bladders with the 'He Test Port' gas supply to maintain
zero {(0) NP throughout section.

b. Verification of the known 'He Reg Outlet' pressure on the proper
ACE displays (Para. 4.2,2.12.2,1(b)).

¢. Operation of 'Temp/Press Mon' select switch and verification of
the known 'He Reg Outlet' transducer pressure on the proper cabin
meter display (Para. 4.2.2.9.1 (a) and (b)).

d. ﬁenting and sequentisl removal of GHQD's from Sys A propellant
tanks and helium test port for maintenance of proper blanket
Pressure in helium section.

Seq. 06: RCS System B Helium Regulator Outlet Transducer Channel ID at 65
Psia.

a. Pressurization of Reaction Control System B Helium Section to 65 |
psia utilizing gaseous nitrogen.

1. Manifolding of gas and liquid sides of propellant tank
bladders with the 'He Test Port! gas supply to maintain
zero (0) AP throughout section.

b. Verification of the known ''He Reg Cutlet' pressure on the proper
ACE displays (Para. 4.2.2.12.2.1(b)).

¢. Operation of 'Temp/Press Mon' select switch and verification of
the known 'He Reg OQutlet' transducer pressure on the proper cabin
meter dlsplay (Para. 4.2.2.9.2 (a) and (b)).

d. Venting and sequentlal removal of GHQD's from System B propellant
tanks and 'He Test Port' for maintenance of proper bhlanket pres-

sure in helium section.

Beq. O7: RCS System A Fuel Manifold Transducer Channel ID at 65 Psia.

a. Pressurization of Reaction Control System A Fuel Manifold to 55
Ppsia utilizing gaseous nitrogen.
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Seq.

Seg.

Seq.

bl

d.

10:

Verification of the known A and B System 'Fuel Manifold Pressure
Transducer' outputs on the prorver ACE displays (Para.

4,2.2.12.2.1(b)).

Operation of 'Temp/Press Mon' select switeh and verification of the
known 'Fuel Manifold' transducers pressure on the proper cabin
meter displays (Para. 4.2.2.9.1 (a) and (b)).

Venting of System A Fuel Manifold to blanket pressure.

RCS System A Oxid Manifold Transducer Channel ID at 65 Psia.

Pressurization of Reaction Control System A Oxidizer Manifold to
65 psia utilizing gaseous nitrogen.

Verification of the known A and B System 'Oxid Manifold Pressure
Transducer' outputs on the proper ACE displays (Para.
h.2.2.12.2,1(b}).

Operation of ’Temp/Press Mon' select switch and verification of
the known 'Oxid Manifold' transducers pressures on the proper
cabin meter displays (Para. 4.2,2.9.1 (a) and (b)).

Venting of System A Oxidizer Manifold to blanket pressure.

RCS System B Fuel Manifold Transducer Channel ID at 65 Psia.

Pressurization of Reaction Control System B Fuel Manifeoid to 65
psia utilizing gaseous nitrogen.

Verification of the known 'Fuel Manifold Press' transducer output
on the proper ACE displays (Para. 4.2.2.12.2.1 (b)).

Operation of .'Temp/Press Mon' select switch and verification of
the known Fuel Manifold Press Transducer pressure on the proper
cebin meter display (Para. 4.2.2.9.1 (a) and {(b)).

Venting of System B Fuel Mznifold to blanket pressure.

RCS System B Oxid Manifold Transducer Channel ID at 65 Psia.

Pressurization of Reaction Control System B Oxid Manifold to 65
psla utilizing gaseous nitrogen.

Verification of the known 'Oxid Manifold Pfess' transducer output
on the proper ACE displays (Para. 4.2.2.12.2.1(b)).

dperation of 'Temp/Press Mon' select switch and verification of

the known Oxid Manifold Press Transducer pressure on the proper
cabin meter display (Para. 4.2.2.9.1 {a) and (b)).
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Test Description: (Cont)

Sed.

Seq.

Seq.

Seq.

Seq.

d.

1l:

&

12:

1k,

Venting of System B Oxid Manifold to blanket pressure.

APS Oxid Section Blanket Pressure Regpplication.

Pressurization of the APS Oxid Section with GN,. to blanket pres-
sure through the Oxidizer ¥Fiil=Vent Coupling.

Closure of the GHQD and removal from the Oxid Fill-Vent Coupling.

APS Fuel Section Blanket Pressure Reapplication.

Pressurization of the APS Fuel Section with GN. to blanket pres-

sure through the Fuel Fill-Vent Coupling. 2

Closure of the GHQD and removal from the Fuel Fill-Vent Coupling.

RCS Helium Tank A Transducer Channel ID gt 2¥5 Psia.

Pressurization of RCS Helium Tank A to 215 psia.utillzing gaseous
nitrogen.

Verification ‘of the known 'He Tank Press' transducer output on
the proper ACE display (Para. k.2.2.12.2.1(b)).

‘Operation of 'Temp/Press Mon' select switch and verification of

the known 'He Tank' Press Transducer pressure on-the proper cazbin
meter display (Para. 4.2.2.9.1 (a) and (b)).

Venting of 'RCS Helium Tank A' to blanket predsure.

RC5 Helium Tank B Transducer Channel ID at 215 Psia.

Pressurization of RCS Helium Tank B to 215 psia utilizing gaseous

‘nitrogen.

Verification of the‘known 'He Tank Press' transducer output on the
proper ACE display (Para. 4.2.2.12.2.1(b)).

Operation of ‘Temp/Press Mon' select switeh and verification of
the known 'He Tank' press transducer pressure on the proper cabin
meter display (Para. 4.2.2.9.1 (a) and (b)).

Venting of 'RCS Helium Tank B' Blanket pressure.

RCS Fuel Tank Temperature Transducer Channel ID.

Verification of Fuel Tank A Temperature Transducer ambient tempera-
ture readout on proper ACE display.

-Applica@ion of heat to Fuel A Temperature Transducer only.
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Test Description: (Cont)

C. Verification of temperature increase at Fuel Tank A Temperature
Transducer on proper ACE display (Para. k.2.2.12.2.1(b)).

d. Operation of 'Temp/Press Mon' select switch and verification of a
'Fuel Tank A' temperature greater than ambient and the 'Fuel Tank
B! temperature still ambient' on the proper cabin meter display
(Para. 4.2.2.9.1 (&) and (b)). .

e. Application of heat to Fuel B Temperature Transducer only.

f. Verification of temperature incresse at Fuel Tank B Temperature
Transducer on proper ACE display (Para. 4%.2.2.12.2.1(b)).

. Operation of '?emp/Press Mon' select switeh and verification of
the temperature increase of Fuel Tank B Temperature Transducer
on the proper cabin meter display (Para. 4.2.2.9.1 (a) and (b)).

Seq. 16: Quad I A/B-1 and A/B-2 Heater Functional Test and C & W
Verification (Para. 1.2.2.7.5 (&), (bls (C)s, (d), (e) and (f)).

a. Setting of all 'Hir Cont - RCS Sys A/B-2 Quad' switches to "AUTO".

b. Operation of 'Temp Mon' select switch and verification of Quad I
ambient temperature indication on cabin display meter.

c. Verification of ambient temperature indication at Quad I ACE

display.

da. Verification of all RCS Quad T GSE thermocouples at ambient
temperature.

e, Application of power in automatic mode %o Sys A/B~é Quad I heaters.

f. Verification of temperature rise of the Quad I A/B-2 heater bands
via GSE thermocouples.

g. De-activation of the A/B-2 Quad I 'Htr Con' switch.

h. Verification of temperature decrease at each A/B-2 heater band via
the GSE Quad I thermocouples.

i. Application of power in asuto mode to Sys A/B-l Quad I heaters.

j. Verification of Quad I A/B-1 heater band operation via GSE
thermocouples.

x. Application of power in "AUTO" mode to Quad I A/B-2 heaters.

1. Verificatlon of maximum and minimum Quad tempergtures via GSE
thermocouples, cabin and ACE displays.
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Test Description: (Cont)

Seq.

m.

n.

Application of power in 'Man' mode to Quad I A/B-2 heaters.

Determination of time to reach temperature stabilization of Quad 1
heaters via GSE thermocouples and ACE.

Application of power in "AUTO" mode to Quad I A/B-2 heaters.

Determination of time to reach temperature stabilization of Quad I
heaters via ACE display.

De—energizatidﬁ of Quad I heaters and verification of 'Heater’
caution light activation at less than 120°F. ‘

Verification of cautien temperature level via cabin display and
ACE.

Verification of caution reset circuitry.

Quad IT A/B-1 and A/B-2 Heater Functional Test and C & W

Verification (Para. F.2.2.7.% (&), (b), (c), (d), (e) and (%)).

Operation of *Temp Mon' select switch and verification of Quad IT
anbient temperature indication om cabin display meter.

Verification of ambient temperature indication at Quad II ACE
display. .

Verification of all RCS Quad ITI GSE thermocouples at ambient
temperature,

Application of power in automatic mode to System A/B«E Quad II
heaters.

Verification of temperature rise of the Quad Il A/B-2 heater bands
via GSE thermocouples.

De-activation of the A/B-2 Quad II 'Heater Con' switch.

Verification of temperature decrease at each A/B-2 heater band via
the (5E Quad IT thermocouples.

Application of power in auto mode to System,A/B-l Quad IT heaters.

Verification of Quad IL A/B-l heater band operation via GSE
thermocouples.

Application of power in "AUTOY mode to Quad II A/B-2 heaters.

Verification of maximum and minimum Quad temperatures via GSE
thermocouples, cabin and ACE displays.
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Test Desceription: (Cont)
1. Application of power in "Man" mode to Quad II A/B-2 heaters.

m. Determination of time to reach temperature stebilization of Quad
IT heaters via GSE thermocouples and ACE.

n. Application of power in "AUTO" mode to Quad II A/B-2 heaters.

O, Determination of time to reach temperature stabilization of Quad
IT heaters via ACE dlsplay.

P, De-energization of Quad IT heaters and verification of 'Heater'
ceution light asctivation at less than 120°F. -

g. Verification of caution temperature level via cabin display and
ACE,

r. Verification of caution reset circuitry.

Seq. 16: uad IIT A/B-1l and A/B-2 Heater Functiocnal Test and C & W
Verification (Para. 4.2.2.7.% (a), (b), (c), (&), (e) and (£)).

a. Operation of 'Temp Mon' select switch and verification of Quad III
ambient temperature indication on cabin display meter.

b. Verification of ambient temperature indication at Quad III ACE
dlsplay. - :

¢, Verification of a1l RCS Quad III GSE thermocouples at anmbient
temperature.

d. Application of power in automatic mode to Sys A/B-E Quad IIT
heaters.

e. Verification of temperature rise of the Quad III A/B-2 heater
bandes via GSE thermocouples.

f. De-activation of the A/B-2 Quad III 'Htr Con' switch.

g. Verification of temperature decrease at each A/B-2 heater band via
the GEE Quad III thermocouples.

h. Application of power in auto mode tq Bys A/B-l Quad IIT heaters.

1. Verification of Quad IITI A/B-l heater band operation via GSE
‘thermocouples.

j. Application of power in "AUTO" mode to Quad III A/B-2 heaters.

k. Verifilcation of meximum and minimum Quad temperatures via GSE
thermocouples, cabin and ACE displays.
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Test Description: (Cont)

Seq.

1.

m.

Application of power in 'Man' mode tb Quad IITI A/B-2 hesters.

Determination of time to reach temperature stabilization of Quad
III heaters via GSE thermocouples and ACE.

Application of power in "AUFO" mode to Quad ITIT A/B-2 heaters.

Determination of time to reach temperature stabilization of Quad
III heaters via ACE display.

De-energization of Quad III heaters and verification of 'Heater'
caution light activation at less than 120°F.

Verification of caution temperature level via cabin display and
ACE.,

Verification of caution reset circuitry.

19: _Quad TV A/B-1 and A/B-2 Heater Functional Test and C & W
} Verification (Para. F.2.2.7<%(a), (D), (c), (d), (e) and (f)).

Operation of 'Temp Mon' select switch and verification of Quad IV
ambhient temperature indication on cabin display meter.

- Verification of awbient temperature indication at Quad IV ACE

display.

Verification of all RCS Quad IV GSE thermocouples at ambient
temperature.

Application of power in automatic mode to Sys A/B-2 Quad IV
heaters.

Verification of temperature rise of the Quad IV A/B-2 heater bands
via GSE thermocouples.

De-activation of the A/B-2 Quad IV 'Htr Con' switch.
Verification of temperature decrease at each A/B-2 heater band via
the GSE Quad IV thermocouples.

Application of power in auto mode to- Sys A/B-l Quad IV heaters.

Verification of Quad IV A/B-1 heater band operation via GSE
thermocouples.

Application of power in "AUTO" mode to Quad IV A/B-2 heaters.

Verification of maximum and minimum Quad temperatures via GSE
thermocouples, cabin and ACE displays.
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Seq.

L.

m.

O

P

OCP OUTLINE
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Application of power in 'Man' mode to Quad IV A/B-2 heaters.

Determination of time to reach temperature stebilization of Quad
IV heaters via GSE thermocouples and ACE.

Application of power in "AUTO" mode to Quad IV A/B-2 heaters.

Determination of time to réach temperature stabilization of Quad
IV heaters via ACE display.

De-energization of Quad IV heaters and verificatlon of 'Heater'
caution light activation st less than 120°F.

Verification of caution temperature level via cabin display and
ACE,

Verification of caution reset circuitry.

RCS Heater Current Measurement (Para. 4.2.2.7.4(g)).

Verification of vehicle "No Load Residual" bus current (less than
2.5 ampe DC).

Application of power to Quad I A/B-l heaters.
Recording of A/Brl, Quad I total current draw, via GSE ammeter.
Deactivation of Quad I A/B-1 heaters.

Application of power to Quad I A/B-2 heaters in the auto mode, and
recording of total current draw on GSE ammeter.

Application of power to Quad I A/B-e heaters in the 'Man' mode and
recording of total current draw on GSE ammeter.

Deactivation of Qﬁad I A/B-E heaters and recording of residual
current.,

Repeat of preceding checks for each of the other three RCS Quads.
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Test Title:

IM Combined Subsystem Pre-FEAT Test - ¥FCS

Subsxstem:
Flight Control Subsystem (FCS)

Test Objectives:

QCP-GF-62000-FCS - I8

a. To verify the functional performance of the Control Electronics

Section {CES)

b. To verify the functional performance of the Abort Guidance Section (AGS)

C. To verify thé functional performance of the Integrated Flight Control
Subsystem (FCS), consisting of CES, AGS and PGNS integrated in the IM.

Vehicle Configuration:

Ascent and Descent Stages electrically meted.
Location:
Integrated Workstand, Plant 5

Hazardous Operations:

Not applicable

Equipment Under Test:

ces Ac8
ATCA AEA
RGA ASA
DECA DEDA

Control Assy No. 1, No. 2, Wo. 3
GDA (Pitch and Roll)

16 RCS Jets (Primary & Secondary)
Descent Enéine

Ascent Engine

ACA (CDﬁ and IMP)

TTCA (CDR and IMP)

G&N

CDU

DBKY



Equipment Under Test: (Cont)

OCP OUTLINE
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Test

FCS
FCS Displays & Controls
FCS Caution & Warning

FDAT (CDR and IMP)

* ORDEAL

Event Timer
Mission Timer

Desecription:

Seq. 0L: Call to Station

Seq. 02: PGNS Steering Brror Checkout. (Para. 4.2.2.5.1k(b))

A

a. Verification of FDAI's steering error indicators for roll, pitch,
and yaw in response to LGC test profiles.

Seq. 03; PGNS X-Pointers and Alt/Alt Rate Meter Checkout.
(Para. 4.2.2.5.14(c), (d))

a. Verification of X-Pointer indicators (forward and lateral velocity)
b. Verification of Alt/Alt Rate displays.

Seq. Oh: CES Turn-On and Caution/Warning Checkout. (Para. 4.2.2.6.4(a)(1))

a. Verification of RGA run-up time

b. Verification of RGA run-down time

¢c. Verification of CES power Caution/Warning operation.

d. Deterﬁinatisn of '"minimum' and"stall‘ positions of the TVA, to

prevent TVA overstress conditions in the subsequent tests.

Seq. 05: Event Timer Checkout. (Para. 4.2.2.9.2)

a. Verification of Slew
b. Verification of Count up/down

c. Start/Stop/ Reset
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Test Description: (Cont)

Seq.

Seq.

seq.

Seq.

06:

=M

b.

o7 :

Mission Timer Checkout. (Para. 4.2.2.9.3(a), (b), (e))

Verification of Slew
Verification of Start/Stop/Reset
Verification of Count Up

ACA Direct, Hardover and + X-Translation Override Checkout.
(Para. B.2.2.6.3.7.3; 4.2.2.6.3.8)

Verification of operation of the secondary RCS jets with ACA in
hardover control.

Verification of operation of Enable/Disable functions of ACA/k
Jet Enable switches.

Verification of operation of the secondary RCS Jets in plus
X-Translation Override control.

Verification of operation of the secondary RCS Jets Direct Mode.

ACA Proportional Mode Checkout. (Para. 4.2.2.6.3.7.2)

Verification of operation of the primary RCS Jets, with ACA
proportional rate signals, in AGS Mode, and Mode Control selection.

Verification of IMP ACA shorting plug.

Operation of Enable/Disable funetions of ACA Prop Enable switches
in AGS Mode. -

Verification of ATT/TRANSL switch for 4 Jets Pitch and Roll operation.

ACA/RGA Gimbal Trim Checkout.

Verification of operation of Pitch and Roll GDA's in AGS Mode,
controlled by RGA pitch and roll -signals.

Verification of operation of Pitch and Roll GDA's in AGS Mode,
controlled with a ACA in proportional rate mode’

Verification of operation of ENG GMBL caution light for * Pitch
and * Roll GDA!'s malfunctions.

Verification of ENG GMBL Enable/OFF switch.
Verification of Gimbal Fail reset vialR-Start and ENG GMBL switch.

Verification of gimballing inhibit by the Pulse Mode,
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Test Desctiption: (Cont)

Seq. 10: TTCA Checkout, (Para. 4.2.2.6.3.9.2)

a. Verification of the operation of primary RCS jets in AGS Mode,
controlled by TTCAts,

b. Verification of ON/OFF functions of BAL CPL switch.

¢.  Verification of Enable/Disable functions of TTCA/Transl Enable
switches, in AGS Mode.

d.  Verification of ATT/TRANSL switch in 2 and b Jets X-translation.

Seq. 11: PRM Checkout. (Para. 4.2.2.6.3.5)

&. Verification of duration of PRM time-on pulses.
b. Verification of pulse ratio frequency of PRM.

Seg. 12: Attitude Controller Assembly Pulse Mode'Checkout.
(Para. L.2.2.6.3.7.1)

a. Verification of RCS primary jets in Pulse Mode, controlled by
ACA's.

Seq. 13: Jet Logic Checkout. (Para. 4.2.2.6.3.6)

= Verification of Horizontal/Vertical Jet Logilc.
(IMP TTCA in THROTTIE, Operating horizontal jets)

b, Verification of IMP & TTCA in throttle, operating Horizontal Jets.
Seq. 14: Lunar Probe Interface Checkout (Paras. 4.2.2.1.3(a))

a. Verification of operation of Lunar Contact lights controlled by
each of the four landing probes.

b. Verification of LAMP TEST TONE switch to test LUNAR CONTACT lights.

c. Verifieation of operation of Lunar Contact lights via each
redundant circuit, ATCA, and ENG CONT.

d. Verification of manual reset of Lunar Contact Lights.

Ee Verification of the redundant functions of Engine Thrust and
Descent Engine Override Cmnds in the above circuits.

Seqs 15: PGNS Gimbal Trim Checkout. (Para. 4.2.2.5.9.3(a), (d))

a. Verification of Pitch and Roll GDA's in PGNS Mode ineluding
drive rate determination,
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Test Description: (Cont)

Seq.

Seq.

Seq.

Seq.

Seq.

16:

Q.

17

18:

19:

20:

PGNS ACA Checkout. (Para. 4.2.2.5.3(f), 4.2.2.5.13)

Verification of DES Rate switch for +1 FPS and -1 FPS command

inputs to ILGC.

Verification of ACA's in PGNS Mode, for out-of-detent signal
inputs to IGC.

Verification of ACA's in PGNS Mode, for proportional rate command
inputs to LGC.

Verification of Enable/Disable functions of ACA Prop Enable
switches.

PCGNS TTCA Checkout. (Para. 4.2.2.5.3(f), k.2.2.5.1.3)

Verification of TTCA's in PGNS Mode for translation command inputs
to IGC.

Verification of Enable/Disable functions of TTCA/Transl Enable

" switches.

PGNS RCS Checkout (Para. %.2.2.5.11)

Verification of operation of the primary RCS jets in PFCNS Mode.

.PGNS Descent Engine Checkout. (Para. 4.2.2.5.9.1(a), (b))

Verification of On/Off Control of the Descent Engine in FGNS Mode.
Manual On/Off Control of the Descent Engine by means of one START
push-button and the two STOP push-buttons. Determination of the

time delay between the DECA Engine-On command and the Descent
Engine Helium pressurization functions. )

Checkout of DECA logic.

PGNS Ascent Engine Checkout. (Para. 4.2.2.5.10(a), (b))

Verification of On/Off Control of the Ascent Engine in PGNS Mode,
utilizing a Pressurization Cart,

Verification of Ascent Quantity caution light.

Verification of manual On/Off control of the Ascent Engine in
PGNS Mode, by means of one START push-button and the two

5TOP pushbuitons.

Ascent Engine Confrol Assembly Logic Checkout. (Auto Engine On/Off)
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Test Deseription: (Cont)
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Seq. 21:

Seq.

Seq.

Seq.

22:

23:

FGNS_Abort/Abort Stage Checkout. (Para. %.2.2.5.12(e), (£), (8),

h.2.2.5.9.1(b1)

Verification of Abort and Abort Stage push-buttons function in
PGNS Mode.

Verification that with ENG ARM switch in "OFF' and ABORT or
ABORT STAGE push-butions exercised, the Mamual START is ineffective,
and '"Auto Engine QN' is effective.

Verification of time delay interval between the initiation of the
Abort Stage and the On commend to the Descent Engine.

Descent Engine Override Checkout. (Para. 4.2.2.5.9.1(b))

Verification of Manual On/Off control of the Descent Engine, with
START /STOP ‘push-buttons.

Verification of On/Off operation of the ﬁescent Engine pre-~valves
A & B (primary and secondary).

Verification of On/Off operation of the Descent Engine solencid
valves A, B, C and D (primary and secondary), utilizing a Pressure
Cart.

Verification of Caution/Warning logic for the Descent Regulator.-
Verification of 'DES REG' warning upper and lower limits.

Verification of On/Off functions of DES ENG CMD OVRD switch.

Auto/Manual Throttle Checkout. (Para. 4.2.2.6.3.9.1(a), (b), (c),

4.2.2.5.9.2(b))

Verification of Descent Engine throttling with TTCA's, in Manual
Throttle Mode.

Verification of Descent Engine throttling in Automatic Throttle
Mode, controlled by LGC test program.

Verification of manual override of ‘'Auto Throttle Cmd!.

DECA Power Supply Redundancy Checkout

Verification of DECA operation (manual and autc throttle engine

. onfoff) with both primary and auxiliary DECA power supplies on.

Verification of DECA operation with the auxiliary power off.

6-213



Test Description: (Cont)
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c.
d.

Seq. 25:

Seq. 26:

Seq. 27+

Seq. 28:

Verification of DECA operation with ATCA power supply turned off.
Verification of Descent Engine off, controlled by IGC.

PGNS FDAT Tobtal Attitude Checkout (Para. 4.2.2.5.1% {(a))

Verification. of FDAI's total attitude displdys initiated by LGC
Profile.

PGNS Automatic Descent/RCS No-Fail Test. (Para. k.2.2.5.9.1(a),
h.2.2.5.9.2, 4.2.2.5.9.3(a), (c), (d), k.2.2.5.11)

Verification of FC5 functions in a simulated run of the descent
phase of IM mission. The following functions are performed with
PGNS in control using an IGC test profile:

1. On/Off control of the Descent Engine.

2. Automatic throttling of the Descent Engine.

3. Gimballing of the Descent Engine.

L. On/0ff operation of 16 primary RCS jets.

5. IR information processed during profile run.

Verification of RCS failure logic under the Wo-Fail conditions.

PGNS Automatic Ascent. (Para. 2.2.2.5.10(a), 4.2.2.5.11)

Verification of the FCS functions in a simulsted run of the

ascent phase of IM mission. The following functions are performed
with PGNS in control using an LGC test profile:

1. On/Off control of the Ascent Engine.

2.  On/Off operation of 16 primary RCS jets.

3. RR information processed during profile run.

RCS TCA Malfunction Mode Checkout (Para. L.2.2,12.4)

Verification of RCS Cautiqn/Warning logic via TCA mal-
function tables for the following conditions:

1. Long fail malfunctions.
2. Short fail malfunctions.

3. Opposing jets malfunctions.
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Test Deseription: {Cont)

OCP OUPLINE
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‘Beqa. 29:

Beq.

Sed.

seq.

Seq.

:

oGS Turn-On. (Para. 5.2.2.6.5.1(b), (¢); (a), (&), (£))

Verification of switchover of ASA Heater power source from FEMU
‘to IM power.

154 temperature operating point.

ASA gyros run-up and run~down Lime; via SMRD monitoring.

Flight program previously inserted at the BIME vie ARA self-test.
AEL internal power supply-votages.

AG8 timing pulses.

Data Entry and Display Assenbly (DEDA) Verification
{Para. #.2.2.6.5.2; L.2.2.6.5.3)

Verificabion of DEDA status lights and alectro-luminescent numeric
elements.

Yerification of DEDA entryy and display alarm logle.
Verification of DEDA for AEA data entry.

AEA Self Test. (Para. %.2.2.6.5.3)

Verification of ARA Arithmetic operations and memory content.
AGE warning lisght.
DEDA in and out shifting pulses.

AEA Load and Verify Rouline.

Verification of AEA capability to accept and process the load and
verify program. (Executive program)

Verification of operation of ACE-8/C uplink, carry-on, and downlink
eguipment associabed with the AGS.

ABA Self Test Addendum Verification. (Para. 4.2.2.6.5.3)

Verification of operation of data entry and readout in memory.

Cross-talk check, verifying that the newly entered data does not
affect the previous entries.

Veritication of DEDA binary e decimal, conversion capability, and
display of all readout positlions.
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Seq. 3h4:

Seq.

Seq.

Seq.

Seq.

& .

. 35:

33:

39:

L0:

AGS/FDAI Total Attitude Checkout. (Para. k.2.2.6.5.5(a)(2), (b)(1))

Verification of AEA capability to drive FDAI total attitude
displays in response to AEA test program.

AGS/FDAT Attitude Error Checkout, at Maximum Deadband.

(Para. %.2.2.6.5.5(a)(1), (0)(5))

Vexrification of AEA capability to drive FDAI attitude érror
displays at maximum deadband, in response to AEA test program.

AGS/FDAI Attitude Brror Checkout, at Minimum Deadband.

Verification of AEA capability-to drive FDAI's attitude error
displays at minimum deadband, in response to AEA test program.

AGS Alt/Alt Rate Checkout. (Para.-4.2.2.6.5.5(a)(k), (b)(4),
(2)(5), (b)(3))

Verification of AEA capability to drive Altitude and Altitude
Rate Indicators in response to AEA test program.

AGS Cross-Pointer Checkout. (Para. 4.2.2.6.5.5(a)(3), (v)(2))

Verification of AFA capability to drive Cross-Pointer Indicators
in response to lateral velocity signals of the AEA test profile.

AGS Gyro and Accelerometer Scale Factors and Polarity Verification.

(Para. £.2.2.5.5.0)

Verification of accumulation of AEA processed accelerometer and
gyro outputs for five minutes of time, utilizing AEA test
program.

Verification of output of accumulated data to ACE-S/C via
downlink telemetry. :

Verification of ACE-3/C recording and reduction of data for
determination of polarity and scale factors of gyros and accelero-

meters.

Verification of orientation of ASA axes relative to the local
vertical, by means of ASA accelerometers.

AGS Pre-Launch Gyro Calibration. (Para. 4.2.2.6.5.8(b))

Optical determination of the vehicle azimuth.

-

Insertion of compensation factors for AFA accelerometers and gyros,
and of the site latitude.
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Test Description: (Cont)

C. AEA computation of Euler angles.,
d. Determination of Non-G drift factors Tor Xy Y and 7 gyros.

Seg. Lkl: AGS Flight Program Insertion. (Para. 4.2.2.6.5.9)

2. Flight program load into AEA via ACE-S/C uplink.

b Verification of flight program by AEA Self-Test and operation in
the Orbit Align Mode.

Seg. 42: AGS Inertial Referance énd'Polarity Verification.
(Para. b.2.2.6.5.1(0), (1); (3)s (K)s (L), (m), (n))

& Verification of AEA output discretes, required for the inertial
reference operational modes.

b, Beterminatién of accelerometer polarity by means of ARA flight
prograzm. -

Seq. 43: TONS/AGS State Vector Transfer.

8. Verification of PGNS CDU zero

b. Verification‘of AGE IMU align

¢. Verification of AGS initialization

d. VeriTication of readout of state vector on DEDA

Seq. hk: PONS/AGS Attitude Alignment. (Para. h.2.2.6.5.7)

a. Verification of PGNS attitude alignment transfer,
b. Verificstion of AGS orbit align
c. Verificstion of AGS IMU align

d. Verification of AGS/PGNS alignment, utilizing readouts of FDAT's
total attitude.

Seq. k5t ORDEAL Checkout (Orbital Rate Drive Electronics for Apollo & IM).
(Para. 4.2.2.9.4)

8. Verification of cperation of ORDEAL control, driving CDR and
IMP FDAT's totsl attitude displays.
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Test Description: (Cont) ‘

b. Verification of operation of ORDEAL in Lunar Orbit Mode at
100 MM and 80 NM,. with determination of drlve rates for CDR and
IMP FDAI's

c. Verification of operation of ORDEAL in Earth Orbit Mode at Lo MM
and 310 WM, with determination of drive rates for CDR and IMP
FDAI's

d. Verification of operation of ORDEAL lighting in Bright and Dim
Modes.

Seq. 46: PGNS Gyro Compassing.

a. Determination of the orientation of the IM navigation base witn
respect to earth coordinates.

Seq. 47: AGS Lunar Alién.

a. Nulling out of earth rate effects on ASA gyros.

. Alignment of ASA inexrtial reference to the local vertical by ¥
and Z accelerometers.

c. Verification of vertical alignment by the directional cosines
matrix.

d. Comparison of AGS directional cosine angles with the respective
PGNS CDU angles (PGNS in gyro-compassing mode).

Seq. L8: PONS/ACS Alignment Verification. (Para. 4.2.2.6.5.7)

2. Accumulation of ASA accelercmeter and gyro pulses over an
extended sampling period.

b. Verification of PGNS/AGS alignment by comparison of data obtained
from PGNS and AGS accelerometers.

Seq. 49: Deadband and DECA Gimbal Threshold Checkout. (Para. 4.2.2.6.3.1,

§.2.2.6.3.5(a) (1), (a)(2), () (1)(a), (©){1)(p))

a. Verification (via AGS Program) of minimum and maximum deadband of
ATCA attitude control loops. (yaw, pitch, and roll)

b. Verification of DECA gimballing threshcld via AGS program.

Seq. 50: Descent Limiter and RGA Checkout. (Para. 4.2.2.6.3.2)

a. Verification (via AGS Program) of ATCA descent limiters in yaw,
Pitech, and roll control loops. AFA test program is utilized to
generate attitude error signals.
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b.

Seq. 51:

Seq. 52

Verification of FDAI's Rate Indicators in response to RGA gyro
test outputs.

Ascent Limiter Checkout. (Para. %4.2.2.6.3.3)

Verification (via AGS Program) of ATCA ascent limiter in yaw,
pitch, and roll control loops. ABA test program is utilized to
generate attitude error signals.

Verification of Algebraic summation of RGA outputs and AFA attitude
error signals in yaw, pitch, and ro0ll control Joops.

Verification of FDAI's Rate Indicatore in response Lo RGA gyro
test outputs.

AGS Avort/Abort Stage. (Para. 4.2.2.6.5.1(j), (1), (x), (m))

Verification of FCS functions during the Abort and Abort Stage
operation in AGS guidance mode. By means of AGS test profile,
Lthe following functions are exercised and verified in the Abort,
and Abort Stage operation:

Abort:

1. Initialization of AGS Abort Test Profile, accomplished by
Pressing the Abort push-button.

2. Arming of the Descent Engine.
3. Turn-on of the Descent Engine.

L. Gimballing of the Descent Engine in Positive and negative
piteh and roll.

5. On/Off operation of the primary RCS jets in positive and
negative yaw, piteh and roll.

Abort Stage:

1. Initiglization of AGS Abort Stage Test Profile, accomplished
by pressing the Abort Stage push-button.

2. Simulation of staging by ACE-S/C R-Start command.

3. Turn-off of the Descent Engine.

k. Arming of the Ascent Engine.

5. Turn-on of "the Ascent Engine.
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Test Description: (Cont)

Seg. 53:

seq.

Seq.

o, On/Off operation of the primary RCS jets in positive and
negative yaw, pitch and roll.

7. Manual resetting of the Abort and Abort Stage push-buttons.

AGS Attitude Hold Checkout. (Para. L4.2.2.6.5.4(f))

Verification of AGS Attitude Hold capability by monitoring the
AEA steering error outputs, resulting from the yaw, pitch, and
roll components of the earth rate vector.

AGS Turn-0ff.

AGS power turn-off.
Transfer of ASA heaters operation to external control (PTMU)

BCS Shutdown.

De-activation of RCS Subsystem.

Determination of the final status of RCS valves by IM cockpit
displays.

De-gzetivation of RCS displays.

Descent Engine Throtile Current Check.

Verification of the current values at the inputs to the desceunt

. engine including TVA, pre-valves and Diode redundancy. The

ti.rottle is exercised in manual mode, by the CDR TTCA.

ATCA Fyee Run, Mission Timer, and RGA Run-down Check..
(Para. 4.2.2.6.4(a)(2), (2)(3))

Verification of Mission Timer, operating by its own internal
synchronization.

Ability of ATCA 800 cps power supply to operate in a free running
mode. =

800 eps frequency of ATCA power supply is evaluated by comparison
of RGA motor speeds obtained with and without the synchronization
signal from the PCM/TE clock.

Run-down time of RGA gyros.

Operation of Caution/Warning for CES power.
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IM Combined Subsystem Pre-FEAT Test -~ Initialization and Pre-Checkout

Subsystem:

GSE for all IM Spacecraft Subsystems, ACE—S/C and ACE - Carry-on

Test Objective:

‘a.

Provide initialization (test set-ups) and pre-checkout procedures
(Pre-Checkout Preparastion Checklist) required to support IM Combined

* Bubsystem Pre-FEAT Test.

Provide a detailed test equipment matrix containing group (S/S and
4CE/Carry-on/Spacecraft) usage and quantity available vs. quanti.r
required. :

A vehicle connector list will verify proper vehicle connector configura-
tion as required to support the start of the Pre-FEAT Test.

Vghicle equipment installation will be verified utilizing the flight
hardware lists.

Provide the initial cabin configuration to support start of the Pre-FEAT
Test.

Vehicle Configuration:

Ascent and Descent Stages mechanically and electrically mated.

Location:

Integrated Workstand, Plant 5

Hazardous Operations:

flot Applicable

Equipment Under Test:

GSE and support equivment for the following groups:

ACE-S8/C

ACE~Carry-on

Spacecraft

Instrumentation Subsystem
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FPquipment Under Test: (Cont)

Test

Communications Subsystem
Electrical Power Subsystem
Environmental Control.Subsystem
Propulsgicon Bubsystem

Avort Guidance Subsystem
Control Electronics Section
Displays and Controls Subsystem
Primary Guidance, Navigation and Control Subsystem
Landing Radar Subsystem
Rendezvous Radar Subsystem
Reaction Control Subsysten
Explosive Devices Subsystem

Description:

OCP-GF-62000-1PC -IMB

Seg. 01: Preparation of workstand and vehicle for Pre-FEAT Test by configur-
ing GSE and support equipment for groups listed in "Equipment

Undex Test" section.

Seg. 02: Performance of checkout procedures and initial settings for GSE
and support equlipment listed in "Equipment Under TPest" section.

Seq. 03: Performance, as specified by the control document, of set-ups
and pre-checkout preparation checklist during the running of the

Pre-FEAT Test portions of the test.
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Test Title:

IM combined FEAT Test-Control

(to be supplied)
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Teost Title:
IM Comtined FBAT Test-RCS Valve Bignature

f“ﬁszstem:

Stabilization and Control (S&)
Reaction Control (RCS)

+31 Objectives:

Verification of proper timing of RCS thruster valve responses.

Yerification of proper geometric position and proper primary to secondary coil
identification. ’

Verification of vehicle wiring to the RCS engines by cbserving the gas fiow
from the RCS engines.

. iels Configuration:

Asceat stage

DL

e

Tnsegrated workstand, Plant 5 CEF

« ardous Operations:

Not applicable

ponents Under Test:

Attitude and Translation Control Assembly (ATCA)
RCS Thrusters

rrtitude Corfroller Assembly (ACA)

Thrust Translation Controller Assembly (T/TCA)
IM Guidance Computer (LGC)

Yast Description:

Seg. Ol: Call to Stations

Seq. 02: Support System Status Verification

a. Verification of power application o vehicle bus at 26.5 VDC.

h. Set and verificstion of wvehicle cabip cireuit breaker and switch
configuration.
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Test Description: (Cont)

Seq.

Seq.

Seq.

Seq.

03:

=A

b.

RCS Jet Wiring/Gas Flow and Channel Verification

Verification of (o at 15 to 25 psig.

Energize TCA CB for a particular guad and RCS system. Activate T /TCA
for single axis translatign and observe specified thruster gas bag
inflation. The T/TCA is returned to detent and the CB's and switches
are opened and turned off respectively.

Item b above is repeated 15 times to cover all RCS thrusters and
gystems individually.

The data is checked for correct channel assignment.

AGS Mode (Para. 4.2.2.7.7)

Valve sigpatures recorded

1. T/TCA positioned to obtain single Axis responses from RCS
thrusters for all Axis.

2, Transient responses across sccondary coil fuel and oxid solenoids
due to primary coil fuel and oxid solenoid energization are

recorded..

Verification of data appearing on correct Instrumentation Recorder
System channels. )

Hardover Mode (Para. 4.2.2.7.7(2)(5))

Valve signatures recorded
1. ACA positioned to obtain "Hardover" responses from RCS thrusters.
o, Transient responses to hardover commands are recorded.

Verification of data appearing on correct Instrumentation Recorder
System channels.

G&N Furn-On

Verification of nominal +28 vDC power application to Commander's Bus
and LM Pilots bus.

G&N Ace-S/C File load
1. Verification of power applied to the PGNS-LGC/DSKY.
2. Set cabin CB and switch configuration.

LGC Self Check
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w8t Description: (Cont)

Seq. 07: Valve Signature - Primary (DAP) Mode

a. Insert RCS firing data into the IGC memory via tape..

b. LGC mode jet firings.

¢. ' Verification of data appearing on Instrumentation Recorder System.

1]
[
o
o8

Securing After Test
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Test Title:

LM Combined FEAT Test-Extended Polarity Tests

Subsystem:

Stabilization and Control Subsystem

Test Objectives:

=

Verification of the 'end to end! polarity of the attitude control loops
for yaw, pitch and roll, from vehicle rate to RCS jets; exercised by
rotation of the vehicle to verify polarity of RGA gyros in response to
the physical rotation about X, Y and 2 axes.

An 'end to end' polarity test from Abort Sensor Assembly to the RCS jets.
Verification of the polarity of ASA gyros including the X, Y, Z linear
accelerometer components in response to the physical rotation about X,
Y and Z axes.

Vehicle Configuration:

Mated Stages

Location:

Integrated Workstand, Plant 5

Hazardous Operation:

Suspension of vehicle -

Bguipment Under Test:

Rate Gyro Assembly (RGA)
Attitude and Translation Control Assembly (ATCA)
Abort Sensor Assembly {(ASA)

Avort Flectronics Assembly (AEA)

Test Description: (Para. 4.2.2.6)

Seq. 0l: Call to Station

Seqg. 02: Support System Status Verification

Seq. 03: Configuration and CES Turn-On and RGA Run-Up

Seq. O4: Pitch Rotation

a., Verification of GSE guide and drive equipment for pitch rotation.

be. Activation of Control Switch Box.
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Seq.

.;el'_]_.

eg.

Seqg.

C.

Rotation of the vehicle in positive and negative pitch to verify
polarity of the RGA pitch gyro attifude control loop.

Record demod oubtput, RCS jets on event lights and verify on light
bean recorder. Observe RGA outpubs monitored on FDAIL'S.

Roll Rotation

Verification of GSE guide and drive eguipment for roll rotation.
Activation of Conmtrol Switch Box.
Activation of RGA.

Rotation of the vehicle in positive and negative roll to verify
polarity of the RGA roll gyro atiitude control loop.

Yaw Rotation

Verification of GSE guide and drive squipment for yaw rotation.
Activation of Control Switeh Box.
Activation of RGA.

Rotation of the vehicle in positive and negative yaw to verify
polarity of the RGA yaw gyro attitude control loop.

RGA run down time.

Instrumentation, Caubion and Warning Activation, and AGS Turn-On.

CéW Turn-on

AGE Turn-on

ASA temperature

ASA GTRD run;up

AEA self-test

Bedy axis align.

Barth rste compensation X, ¥, Z axis.

Yaw Rotetion

Verification of GSE gulde and drive equipment for yaw rotation.
Selection of AGS attitude hold mode.

Activation of Conbrol Switch Box.
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Test Description: (Cont)

Seq.

Seq.

d.

Rotation of the vehicle in positive and negative yaw to verify
polarity of the AGS attitude hold loop.

Observe jets on event lights and verify on light beam recorder.
Reload FDAI yaw rate, yaw attitude error and attitude. Verify
components of accel. X, ¥, Z.

Roll Rotation

Verification of GBE guide and drive equipment for roll rotation.
AFA self test.

Body axis align.

Selection of AGS attitude hold mode.

Activation of Control Switch Box.

Fotation of the vehicle in positive and negative roll to verify
polarity of AGS attitude hold loop. Ohserve jets on event lights
and verify on light besm recorder,

Record FDAT roll rate, roll attitude error and attitude. Verify
components of accel, X, ¥, Z,

Fitch Rotation

N

Verification of GSE guide and drive equipment for piteh rotation.

ABA self test.

?ody axis align.

Selection of AGS attitude hold mode.
Activation of Control Switch Box.

Rotation of the vehicle in positive and negative pitch to verify
rolarity of the AGS attitude hold loop.

Observe jets on event lights and verify on light beam recorder.

Record FDAI pitch rate, pitch attitude error and attitude. Verify
components of accel. X, ¥, Z.

Removal of earth rate compensatioh in X, Y, and Z axes.
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‘“est Description: (Cont)

Seg. 11:

Recording Gyro Rundown Time and AGS Shut-dovm

© AEA turn-offand record ASA gyros run-down time.

Turn-off of RGA and ATCA.
Verification of CES C&W.
Transfer of ASA heater comtrol from AGS to PIMU.

Turn-off of the support subsystems.
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Test Title: -

IM Combined Feat Test~-Systems Verification (Plugs-In)
Subsystem:- )
All Subsystems - Integrated Vehicle

Pest Objectives:

To verify the total IM System EMC performance in typieal mission modes.

Vehicle Configuration:

H

a. Ascent and Descent stages electrically and mechanically mated for Descent,
Abort and Abort Stage phases of mission.

b. Ascent stage de-mated electrically for Ascent phase of mission.
Location:
Integrated Test Stand

flazardous Conditions:

Not Applicable

Equipment Under Test:

All flight equipment except for:
a. Test units substituted for RCS Quads.
b GSE Power Supplies in place of IM batteries.

Test Description:

Seq. 001l: Call to Stations

—ny

" a. Verification of the intercom voice communication between the tesgt
conductor and all iest personnel.

b. Verification of decoms setting.

c. Annotation of all recorders.

d. TLoad basic ACE file structure. ‘

e. Activation of voltage monitdring,fecordgr.

Seq. 002: Activation of EPS and Instrumentation

a. Verification of GSE water-glycol cooling of the IM vehicle
- (Para. 4.2.2.3.6.5)
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Test Description: (Cont)

Seq.

LET.

b

C.

-I.J-

GSE DC power to CDR BUS, via MSS (J167) (Para..2.2.2.2(C2))
MSS DC power to IMP BUS, via BUS cross-ties (Para. 4.2.2.2.2(C2))
RCS SYS (A&B) TCA Quad CB Turn-on

INSTR. PCM Telemetry Turn-On, Hi Rate, controlled externally via
LUT umbilical path. (Para. k.2.2,2.2(D2))

: EPS, BC Power Switchover.

Preparation for LUT-ON, MSS-OFF switchover. (Para.§.2.2.2.2(D))
LUT power-On Pafa, h.2,2,2.2(D))

MSS power-off

Freparation for LUT-On.

Descent batteries LVI' power«On.

LUT power-0Off.

Separafion of CDR and IMP Buses.

Monitoring of EPS status.

: LM/CSM Interface checkout {(Pre Launch Set-Up)

S~Band and radar heaters turn-on.

IMU switchover to IM power.

AéA temp switchover to IM power.

BC power swi%chover from the descent batteries LVT to CSM power.
DC power switchover from CSM powér to the descent batteries LVT.
A3A power switchover to PIMU.

PCM telemetry turn-on via vehlcle CB'S.

Inverter simulator turn-on.

Window heater C/O

1. GE window hegter

2. {DR window heater
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Test Description: (Cont}

e

k.

Reseting of pyro simulator,

ED transient check SYS (A AND B).

Seq. 005: Verification of Arbient Readouts of Temperature, Pregsures, and

Quantity of Expendables Throughout the IM Subsystems.

Seq. 0065: COMM, VHF XMTR Power Verification and S-Band Pover Measurements

a.

b.

Activation & C/O of PRI & SEC S-Band (Para. 4.2.2.11.1.5.2)

Activation & C/0 of VHF (Para.4.2.2.11.1.4.1)

Seq. 007: COMM, Voice Link Checkout

Seq.,

a.

b.

(¢

e.
f.
008:
.

~

b.

C.

Turn-on of CDR audio communication (Para. 4.2.2,11.1.1.1)
Turn-on of LMP audio communication (Pera. 4.2.2.11.1.1.1)

Turn-on of PM S-Band primary transceiver and primary power amplifier
(Para. k.2.2.11.1.5.2)

CheckKout of S$-Band uplink. (Para. 4.2.2.11.1.5.1)
Turn-on of VHF-A, and downlink checkout. (Para. bh.2,2.11.1.4)
Purn-on of €IS VHF-A, and uplink checkout. (Para. L.2,2.11.1.7.4.1(c))

S-Band Ranging Test (continuous) and BEC Test

Preparation feor ranging test.
53-BD renging test.

Bit error comparison check (continuous).

d. Determination c¢f ranging delay.

Flight headset C/O CDR and IMP.

DUA TOKC S-Band backup voice check.

VHF A voice check.

VHF A/Intercom intelligibility test.

VHF B voice check.

VFH B/Intercom intelligibility test.

S~Band voice check.

S-Band/Intercom voice intelligibility test.
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est Description: (Cont)

m.
Beq. 00G:

a.

Seq. 012:

VHF ranging C/O

Activation of DUA

Verification of DUA off.
Turn=-on of DUA.
Clearing CRT DUA counts. (and continuous monitoring)

Lighting Checkout

Verification of flood lights. (Para. h,2.2.2,5(B)(1))
Verification of integral lights. (Para. b.2.2.2.5(B}(3))
Verification of numeric lights. (Para.k.2,2.2.5(B)(2))

Mission timer ON/RESEI and verification of mission tLimer
lighting. (Pare.}.2.2.9.3)

Event timer ON/STOP/RESET and verification of event timer
lighting. (Para. 4.2.2.9.2)

Propulsion alphanumeric lights C/O

CDR X-PNTR numeric lights C/O

Range/ALT numeric lights C/O

RCS numeric lights C/0

SE ¥-PNTR numeric lights €/O

Numeric lights dimmer C/0

Verification of docking lights via cabin controls. (Para. 4.2.2,2.5(4))
Verification of docking lights via IM/SIA SW. (Param. 4.2.2.2.5(4))
Verification of tracking lights. (Para. h.2.2.2.5(A))

C&WEA Displays Turn-On, and Self-Test.

Turn-on of C&WEA displays. (Para. (h.2.2.12.2)
C&WEA self-test.
Master alarm C/0.

AC/DC BUS C/W Trip Level Checkout

DC BUS trip level check.
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Test Description: (Cont)

b.

Seq. 013:

Seq. 015:

AC BUS trip level check.

ECS, Heat Transport Section (HTS) Caution and Werning Checkout
(Para. b.2.2.3.6)

Verification of caution and warning of the primary glycol loop.
Glycol pump Auto switchover check
Verification of caution and warning of the se€condary glycol loop.

BCS, Atmosphere Revitalizgtion Sectlon (ARS) Caution and Warning
Checkout

The caution and warning is verified as opergted by the following
ARS components,

1. Buit, fans.

2. Water separators.

3. Glycol low delta pressure.

k. éOg sensor test (Para. 4.2.2.3.2)
5. Torn suit protection tests.

6. Cabin ;epress c/o.

ECS, Cabin Repressurization Checkout. (Pars. 4.2.2.3+5.2)

Functional operation of cebin repressurization system is verified
in the normal and backup modes as follows:

Operation under the decompressed cabin condition {simulated) in
the following configurations:

1. Oxygen regulators A and B in cabin mode.
2. Manual override of repress valve,

3. Oxygen regulator A failed.

h. Oxygen regulator B failed.

5. Oxygen regulatorg A gnd B failed.

Operation under the decompressed cabin condition (simulated) in

"the egress mode, in the following configuration:

1. Oxygen regulator A in egress, and regulator B failed.

2. Oxygen regulator B in egress, and regulator A failed.
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Test Description: (Cont)

3. Oxygen regulators A gnd B in egress.

¢. _ Operation under the pressurized cabin condition in the following
configurations:

1. Oxygen regulators A and B failed.
2. Oxygen regulator A in egress, and regulator B failed.
3. Oxygen regulator B in egress, and regulator A failed.

d. Operation of manual override of oxygen regulators A and B under
the decompressed- cabin condition (simulated).

Seq. 016: ECS, Descent Watér Tank Checkout and ASC Tank(s) Zero Point Check-
out (Para. 4.2.2.3.7.2) )

a. Pressurization of descent water tank by GSE,

b. Descent water tank low level C/O.

c. Verification of Caution and Warning ASC Tank zero point C/O(simulated).

Seqg. 017: ECS, Ascent Water Tank Checkout

a. Pressurization of ascent water tank by GSE.

\

b. Verification of caution and warning at the following water levels
(simulated). .

1. Tank 2 less than full.
2. Tank 2 less than tank 1.
3. Tank 1 less fhan full.
L, Tank l-less than tank 2.

Seq. 018: ECS, Oxygen Tanks Functional Checkout (Para. 4.2.2.3.5.6)

a. 'Pressurization of the descent and ascent oxygen tanks.

Seq. 019: ECS, Oxygen Tank C/W Checkout

a. Verification of caution and warning at ascent and descent tank
low levels (simulated).

Seq. 020: Activation of CES.

a. FCS displays turn-on.
b. CES turn-on.

c. Setting ACE-S/C control room recorders.
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Test Description: * {Cont)

d.

e.

RGA SMRD verification.

Verification of start stop buttons are off.
Acéivation of engine control circuits.
Monitoring of critical paraﬁeter via FPCM.

Descent Engine Override

Arming of Des Eng

Verificgtion start and stop buttons are off.
Dés. Eng Gimballing

ACE Counter set-up

Activation of radars

Activate IR Coolent unit.

Cabin control set-up for IR Activation.
Landing radar activation.

Gain states and BTC Signal‘C)O.

Landing radar self-tests (Para._i.2.2.5.8.l)
LRAA To hover,

LRAA To descent.

RNDZ Radar activetion.

RNDZ Self-test (Para. 4.2.2.5.7.1).

RCS Heater Activation (Parfie 4e2.2.T.4)

Ambient Quad cluster temperature C/0.
Activation of RCS Quad heaters and monitor temperature.

RCS PFunctional Test

" RCS activation.

" RCS fuel tanks temp and press displays check.

RCS displays check.

RCS main sov and ascent feed velves display check.
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Test Description: (Cont)

Seq.

Seqg.

e.

T.

RCS
RCS
RCS
RCS
RCS
RCS
RCS
RCS

RCS

thruster pair displays check.

3YS A, main sov check.

SYS B, main sov check.

fuel manifolds, pressure display check.

oxid manifolds, pressure display check.

-pressurization check, simulated.

pressurization reset.
system A, main sov close.

system B, main sov close.

:.Eﬁ Checkout

1DG Gear functional check.

DES pressure vent Valves C/O

: Propulsion $/8 Functional Test

Descent He Regulators and flags C/O.

Propulsion displays ahd contrels C/O.

PQGS sensor test dry.

PQGS control unit checkout.

OCP~GF-62500«P1G- M8

Propulsion transducers ambient C/0. (Para. 4.2.2.12.3.1)

1.

2.

S
.

O =1 v oW

Asgcent transducers.

Descent 1 Transducers.

Degcent 2 Transducers. -

Degcent supercritical press transducers.
Ascent temp 1 transducers

Ascent press 1 traﬁsducérs.

Ascent temp 2 transducers.

Ascent préss 2 transducers.

Descent ambient press transducers.
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Test. Description: ‘(Cont)
10. Descent engine thrust transducers.

Seq. 027: Propulsion Ascent He Regulators Selection, and Pressurization C/O.

a. Asceﬁt He reg 1, open,.He reg 2 close.
b. Asgcent He reg 1, close.

¢. Ascent He reg 2, open.

d. Ascent He reg 1, open.

e. Ascent He tankKs ED arm.

f. Ascent He tanks ED reset.

g. Ascent He tank 1, ED actuation.

n. " Ascent He tank 1, ED reset.

i. Ascent He tank 2, ED actuation.

j« Asceht He tank 2, ED reéet.

k. Aseent He both tanks, ED actuation.
1. Ascent He both tenks, ED reéet; ’

Seq. 028: Descent Engine Manbal start/stop Functional Checkout

a. BES BNG Controls Activation

b.  ED Master Arm Activation and verification.
-c. ED DES Press reset

d. ED DES Prop ISOL VLVS C/0

e, DESC Press reset

f. ED DES Start He Press C/0

g. ARM DES ENG

h. Manual DES ENG START

i. Deactivation of DES ENG and ED Comtrols

Seq. 029: Ascent Engine Manual START/STOP

- ASC ENG Controls deactivation
b. ED TOGIC Power deactivation
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Test Description: (Cont)

Seq. 030:

DCP-GF-62500=PLG=-1M3

ASC ENG Simunlate staging command and Verification.

ABRM ASC Engine

Manual ASC ENG START/STOP
Prop Ox And Fuel QLY C/O
De~arm ASC ENG

ASC ENG Control activation
ED Reget

Activation of PGNS And AGS

IMU STANDBY Power turn-on

"LGC/DSKY Power turn-on

LGC Error Reset program
LGC Seilf-check

AGS Turn-on

ACG Counters activation for SMRD Monitoring and event light

verification.

Gyro SMRD Run-up .and run-down time verification

DEDA Voltage monitoring

DEDA EL Checkcn:lt

AEA Self-test -

AEA Error volt verification

IMU operate Power turn-on
Application of IMU Operate Power
Coarse align IMU To Zero

IMU Operational test.

Load AEA Memory Noige Test

Initiate overlay
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Test Description: . (Cont)

c. Interrupt PGNS Interface to AEA

d. Counter=actlvation for monitoring GSE-5 and Event light ver-
ification :

e. Load the load and verify routine
f. Load memory nclse test program
g. Memory noise test load verification

Seq. 032: Initiation of AFA Memory Noise Test

8. Iﬁi%iate Proéfam

b. Stop AEA Memory nolse test

¢c. Re-initiate memory noise test

‘4. Single word memory dump routine

e, Verificatiég of intentional failure
t. Ini%iate AEA Memory nolse teét

g. Resumption of PGHS Interface to AEA
h.- ﬁecord CDU Angles.

Seq. 033: Major Mode Two - Test One - PGNS Auto Descent Profile

a. Static Test - IM Subsystem check for normal performance, set
« proper Configuration and confidence check for individual subsystem.

1. Inverter simulator shutdown
2. Flight Inverter number one turn-on
Verify DES BATT Low taps on high teps off

L, Adjust power supplies 4 and 3 feeding low taps to 0.2 volts
DC below trip level (C&W).

5. 'Adjust power supplies 1 and 2 feeding low taps to 0.2 volts
DC below trip level (C&W).

6. BATT 5 and 6 normal feed to bus on and low taps off.

7. Ad just pbwer supplies 5 and 6 feeding ascent normals to 32.3
volts.

8. DES BATT hi taps on and BATT 5 and 6 normal feed off.

9. Adjust Christy Supply feeding power to high taps to 28.75 vpr.
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Test Description:
10.
1i.
114,

11B.

11C.
12.
13.
14,
1hA.
5.
15A.
16.

o
18.
19.

20,
S0A.

21.
22.
23.
2,
244,
25:
254,

26,

OCP QUTLINE
o QCP =GR =62500wP1G=TM3

(Cont )

Verify AC/DC Voltage and current.

DES BATT Low taps on an@ high taps off.
Ac%ivate voltage, nonitoring recorder.

Unstow RR Antenna~ Remove GSE cou§ler/RF silencer = Verify not
obstructed - Manually position to zero/zero and release.

Activate ATCA
Achivate Rendezvous Radar

Rendezvous radar shaft/%runnion resolver readout assembly
adjustment.

Slew RR ANT to zero pitch/zero YAW.
Slew RR ANT left then right while brush recorder is adjusted.
Set up countdown recorder.

Verify/unlock S-Band AWT stow pins.

Slew S-Band steersble ant to =75 deg piteh/=75 deg yaw
and set-up for slew to +75 deg pitch/+T75 deg yaw.
Activate COMM primary amplifier and diplexer..

Activate landing radar.
Set up Landing Radar for stapdard test condition Number 8A,

Initiation of strobe program for landing Radar altitude &
velocity verification.

Obtain forward and lsteral velocity and altitude dets via
cablin meters.

thain IR DVM readings via int power switch.
IM cabin .control configuration.

S/C status verification via ACE.

Jet counter activation.

Activete gimbgl trim malfunctdon inhibit.
K-Start tape load and verification,

Adjust -DES BATT power supplies to trip 1evel ir CDR and IMP
bus are below 26.0 VDC.

Dynamic Test Instructions.
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Test Deseription: (Cont)

27. IMU Fine align é.nd record CDU angles.
28. CES, ED and PQGS cabin control configuration.
29. Tuyn~on secondary trim control unit.
30. ‘Turn-aff primery trim control unit.
31. Activate Glycocl Pump 1.
32. ARM Descent BEngine.
b, Dynsmic Test < IM Integrated System Check {Para. §e2:2413e102)
1. Initiate and verify mission timer counting.

i 2. 8Slew Rendezvous Radar in trunnion to. counter clockwise 1imit.

"3. Slew RR in trun to CW limit.
L. 'Slew RR in trun to zero position yaw.
5. CDR deactivate AUDIO VHF A.
6. CDR activate AUDIO VHF B. ]
7. CDR deactivate AUDIO S-Band T/R.
8. Slew RR in shaft to lower limit.
9. 8lew RR in shaft.to upper limit.

"10. Slew BR in shaft to zero position pitch.

'11. De-arnm Déscent Engine.

12. Enable COMM VOX tape recorder.

13. Initiate and verify event timer counting.

14, Activate/deactivate docking lights.

15. DES BATT low voltage to high %oltage tap switchover.

16. Initiate S-Band antenne slew to +75 feg pitch/+75 deg yaw.
17. IMP déactivate AUDIO VHF A.

18, IMP Activate AUDIO VHF B,

19. IMP deactivate AUDIO S-Bend T/R.

20, BATT 5 and 6 normal feed to bus on.
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Test Degeription: (Cont)

21, DES BATT high taps off bus via deadface.

22, Disable COMM VOX tape recorder.

23. TInitiaste PGNS auto descent profile from IGC computer
(¢03~1001-K10511~01) obtaining Descent Engine ON/OFF,
Gimballing, Throttling and RCS jet ON/OFF.

oL, Observe FDAL pitch and yaw error needles and X-Pointers during
RR.slew..

25, Obtain and ;gcord ALT reading via AIE/AET RT meter.
26. Ob;ain and record PQCS fuel and oxid resdings initiated
via R-andC-Start.

27. Activatek@eactivate speed. controls of ACE recorders.
.27&. Strobe'Landing Radar.

28, Move IR to hover position automatically via LGC.

29. Obtain and record LR éltituée and velocity X, Y and Z.
30. Obtain and record CDU angles.

31. Monitor DES BATT 16w/high\tap switchover.

32. Monitor ASC BATT to bus.

33. Monitor Glycol Pump pressure

3. Monitor DES Engine gimbailing,

35. Monitor RCS Jet firings -

36. Monitor DES Engine théottling

37. Monitor bus voltage

38. Monitor IR ANT position

39. Monitor DES ENG ON/OFF

40, Monitor docking light operation

k1. Monitor RR ANT slew.

k2. 6btain and record RR shaft/trun angles

43. Activate/deactivate RR brush recorder

L4, Scan IR preamps (DI zero angle then D1 90 angle).
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OCP~CF-62500=~PLG~ M3

Test Description: (Cont)
. 45. Activate/deactivate IR brush recorder

46. Activate/deactivate HP printer and record Max and Min dynamic
test voltages.

7. Verify pressure increase on engine solencid checkout unit
when DE isg turned off.

L7A. Activate/deactivate voltage monitoring recorder
k8. Observe S~Band ANT slew.
49. Qlycol Pump 1 activation
c. Becuring After Dynamic Test
1. Deactivate RR
é. Deactivate ATCA
3. Glycol Pump 1 deactivation
4, Purn-on primary &rim control unit
5. Turn-off secondary trim control unit
6. Deactivate DECA
7. Deactivate COMM S-Band PWR amplifier
8. IMU coarse align to zero and record CDU angles
9. Btop and reset svent timer
10. Stop and reset mission timer
11. Rewind K-Start tape
12. Move IR to Descent via cabin switch
12A. Deactivate Landing Radar
13. DES BATT high taps on bus via deadface
1k, BATT 5 and 6 normal feed to bus off
15. Desactivate Inverter 1
16. Verification of dynamic test

Seq. 034. Major Mode Two - Test Two - PGNS Auto Descent Profile

&. Btatic test - IM Subsystem check for normal perférmance, set
proper configuration and confidence check for individusl subsystems.

6-2h5



Test Description:

1.

2.

=

w =1 O \n

10,
11.

12.

13.

1L,
15.
16.

17.

8.
19,

20.

21,

22,
23.
2l

OCP OUTLINE
0CP-0F-62500-PLG=-IM8

(Cont }
BATT 5 normal and backup feed to bus on
DES BATT high taps off bus via deadface

Adjust Power Supplies 5 and 6 feeding ascent normals to
32.3 valts.

DES BATT High taps on bus via deadface

BATT 5 normal and backup feed to bus off

Adjust Christy Supply feeding power to high taps to 28.75
DES BATT high voltage to low voltage tap switchover

Ad just power supplies 4 and 3 feeding low taps to 0.2 volts
DC below trip level {(C&W)

Adjust power supplies 1 and 2 feeding low taps to 0.2 volts
DC below trip level (C&W)

Flight inverter number one turn on
Activate ATCA
Activate Rendezvous Radar

Rendezvous Radar Shaft/Trunnion resolver readout assembly
ad justment

Slew RR ANT to zero pitch/zero yaw
Activate COMM primary awplifier end diplexer

Slew S-Band steerable ant to =75 deg pitch/-TS deg yaw and
set up for slew to +75 deg pitch/+75 deg yaw

IMP sctivate AUDIO S-Band T/R

IMP activate AUDIO VHF A, deactivate AUDIO VHF B

CDR deactivate AUDIO VHF B

IMP activate PIT-lock VHF test RECVR

IMP deactivate VHF A AUDIO, activate AUDIO VHF B T/R and
adjust COMM VHF squelch

CIR activate AUDIO VHF B and deactivate AUDIO VHF A
Activate Landing Radar

Set UP Landing Radar for standard Test Condition Seven
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Test Description: (Cont)

25. Strobe Landing Radar

26. Obtain and record forward and lateral velocity via X~PTR
and ALT/ALT RT vis cabin meter.

27. Obtain IR DVM readings via int power switch
28. IM cabin control configuration
29, 8/C status verification via ACE
30. Jet counter verification
31. Activate gimbal trim malfunction inhibit
32. K-Start tape load and verification
33. Dynamic test instructions
34, IMU fine align
35.1 CES, LING cabin control conf&guration
36, Turn-on secondery trim control unit
37. Turn-off primary trim control unit
38. Activate Glycol Pump 1
39, Arm Descent Engine
o. Dynamic Test - LM Integrated System Check (Pers. 4.2,2.13.1.2)
1. Initiste and verify mission timer counting
2. Initiate and verify event timer counting
3. Slew BR in trunnion to CCW limit
L. Deactivate RR power supply
5. Inflight inverter one to two switchover
SA. Activate ER power suprly
6. Slew RR in trunﬁion to CW limit
7. Slew RR in Trun to zero position yaw
8. (TR deactivate AUDIO VHF B
9. CDR activete AUDIO VHF A

10. CDR deactivate AUDIO 3~Band
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Test Description: (Cont)

11. Slew RR in shaft to lower limit

12. BSlew BR in shaft to upper limit

13. BSlew Rﬁ in shait to zero position pitch

14. De-arm Descent Engine

15. Enable COMM VOX tape recorder

16. Activate/deactivate docking lights

17. DES BATT low voltage to high voltage tap switchover

18. Initiate S-Band ;ntenna slew to +75 deg pitch/+75 deg yaw

19. IMP deactivete AUDIO VHF B -

20. IMP activate AUDIO VHF A

21. IMP deactivate AUDIO S-Band T/R .

22, BATT 5 normal and backup feed to @us on

23. Glycol Pump 1 to 2 switchover

2. DES BATT high taps off bus via desdface

25. Activate/deactivate tracking lights

26. Disable COMM VO% tape recorder

27. Initiate PGNS awto descent profile from LGC computer (G03-L001-
K10511-01) obtaining Descent Engine ON/OFF, Gimballing,
Throttling and RCS jet ON/OFF

28. Observe FDAT pitch and yéw error needles and X-~Pointers
during RR slew

29. BStrobe Landing Radar

30. Move IR to hover position automatically

31. Obtain and record CDU angles

32. Observe 5-Band antenna slew

33. Obtain and record ALT reading via ALT/ALT RT meter

34. Obtain and record PQGS fuel and oxid readings initiated via
R-~and C-Starts

35. Activate/deactivate speed controls of ACE recorders
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Test Description:
36.

37,
38.
39.
Lo.
k1,
2,
L3.
Lh,
hs,
L6,
L7,
h8.
kg,
50,

51.

52.

53.

OCP OUTLINE
OCP=GF~62500=PLG=1M

(Cont )

Monitor DES BATT low/high tap switchover

Monitor ASC BATT to bus

Monltoxr Descent Engine gimballiﬁg

Monitor 1R ANT positiﬁn

Obtain and record LR altitude and veloecity X, ¥ and 2
Monitor RCS jet firings-

Monltor Descent Engine throttling

Monitor Glycol Pump switchover .and pressure
Monitor inflight inverter switchover

Monitor DES Engine ON/OFF

Monitor docking light operation

Monitor RR ANT slew and ant during loss of power
Activate/deactivate RR brush recorder

Scen LR preamps (D2 Zero angle then D2 90 angle)
Activate/deactivate IR brush recorder

Activate/deactivate HP printer and record Max and Min uynamic
test voltages

Verify pressure increase on engine solenoid checkout unit
when DE is turned off

Activate/deactivate voltage monitoring recorder

C. Securing After Dynamic Test

ll

Deactivate KRR

Deactivate ATCA

Deactivete DECA

Deactivate COMM S-Band PWR amplifier
Glycol Pump 2 deactivation

Turn=on primary trim control unit

Turn-off secondary trim control unit
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Test -Description: - (Cont)

8. IMU coarse align to zero and record CDU angles
9. Stop and reset event timer

10. Stop and reset mission timer

11. Rewind K-Start Tape

12. Move IR to Descent via cabin switch

124, Deactivate Landing Radar

13. DES BATT high taps on bus via deadface

1k. BATT 5 normal and béckup feed to bus off

15. Deactivate flight Inverter 2

16. Verification of dynamic test

Séq. 035: Major Mode Two -~ Test Three - PGNS Auto Descent Profile

a. Static Test - IM Subsystem Check for Normel Performance, Set Proper
Configuration and Confidence Check for Individual Subsystems

1. BATT 6 normal and backup feed t0 bus on
2. DES BATT high taps off bus via deadface

3. Adjust power supplies 5 and 6 feeding ascent normals to

32.3 volts -
. DES BATT high taps on bus vis desdface
5. BATT 6 normal and backup feed to bus off
6. Adjust Christy Supply feeding power to high taps to 28.75
7. DES BATT high voltage to low voltage tep switchover
8. Adjust power supplies 4 and 3 feeding low taps to 0.2 volbs

DC Below trip level (C&W)

9. Adjust power supplies 1 and 2 feeding low taps to 0.2 volts IC
below trip level (C&W)

0. TFlight Inverter Number One turn-on
1. Activate ATCA

2. Activate Rendezvous Radar

3. Rendezvous ﬁadar Shaft/Trunnion resolver resdout assembly
ad justment
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Test Description:
1k,

15.

16.

17.
17A.
18.
19.
20.
21.
22,
23,
2k,
25.
26,

27,
28.
29,
30.
31.
32.
33.
3h.
35.
36.

37.
38.

OCP OUTLINE
OCP-GF-62500=PLG=TM3

(Cont)
Slew RR ANT to zero pitch/zero yaw
Activate COMM primary amplifier and diplexer

Slew S=-Band steerable ANT to -75 deg pitch/-75 deg yaw and
set up for slew to +75 deg pitch/+75 deg yaw

CDR activate AUDIO S~Band T/R

IMP Activate AUDIO S-Band T/R

IMP activate AUDIO VHF B, deactivate AUDIO VHF A

Adjust COMM VHF squelch

COMM-PATCH GSE-~activate IMP PTT-Lock VHF test receiver

IMP activate AUDIO VHF A, deactivate VHF B

Activate Landing Radar

Set up Landing Radar for standard Test Condition Seven

Strobe landing Radar -

Obtain and record LR ALT and, vel X, Y and Z via strobe at ACE

Obtain and Record IR FWD and Lateral vel, ALT AND ALT RT via
cabin meter

Obtain LR DVM readings via int power switch
IM cabin control configuration

S/C status verification via ACE

Jdet counter verifiecation

Activate gimbal trim malfunciion inhibit
K-Start tape load and verification
Dynamic test instructions

IMU fine align

Activate DECA

Turn-on secondary trim control unit
Turn=off primary trim control unit

Activate Glycol Pump 1
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Test Description: {Cont)

39. Arm Descent Engine
b. Dynsmic Test - IM Integrated System Check (4.2.2.13.1.2)
1. Initiate and verify mission timer counting
o, ‘Initiate and vérify event timer counting
3. Glycol Pump 1 to 2 switchover
. Slew ER in trunnion to CCW limit
hA. Window Heaters on (IMP & CDR)
5. Slew RR in trumnion to CW limit
6. Slew RR in trun to zero position yaw
"GA. Suit Fan #1 on.

Move LR to hover position autematically

-3

CDR deactivate AUDIO VHF A

o

9. CDR activate AUDIO VHF B
10. CIR Deactivate Audio:S-Band
10A. Suit Fan #2 on.
11, B8lew RR in shaft to lower limit
12. Deactivate RR power supply
13. Inflight Inverter One to Two switchove?
14, Activate RR power supply
15. Slew RR in shaft to upper limit
15A. Window Heaters off
15B. Suit Fan off. -
16. Slew RR in shaft to zero position pitch
17. De-arm Descent Engine
18. Enable COMM VOX tape recorder
19. Activate/deactivate docking and tracking lights

20. DES BATT low voltage to high voltage tap switchover
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OCP OUTLINE

OCP-GF=-62500~-PLG=1M3

Test Description:. {(Cont)

51. Initiate S-Band Antenna slew to 475 deg pitch/+75 deg yaw
22, IMP deactivate AUDIO ﬁHF A

23.. IMP gctivate AUDIO VHF B

24, IMP deactivate AUDIO S~Band

25. BATT 6 normal and backup feed to bus on

26, Cycle DES He Reg“valves‘l and 2

27. DES BATT high taps off bus via deadface

28, Disable COMM VOX tape recorder

I

29, 1Initiate PGNS auto descenti profile from LGC computer (GO3-
L001-K10511-01) obtaining Descent Engine ON/OFF, Gimballing,
Throttling and RCS jet ON/OFF

30. Observe Glycol Pump S/0 via.cabin meter

31. Observe FDAI pitch and yaw error needles and ¥-Pointers during
ER slew

32. Strobe Landing Radar
33. Observe S-Band antenna slew
34, Observe and record ALT via cabin meter

35, Obtain and record PQGS fuel and cxid readings initiated via
R and C-3tarts

36. Activate/deactivate speed controls of ACE recorders
37. Monitor DES BATT 1ow/high tap switchover

38. Monitor ASC BATT to bus

30. Monitor Descent Engine gimballing

40. Monitor IR ANT position

41, Obtain and record CDU angles

42, Obtain and record IR altitude and velocity X, ¥ and Z
43, Monitor RCS Jet firings

kL, Monitor Descent Bngine throttling

45, Obtain and record PQGS fuel and oxid readings initiated via
Rwand C-Starts
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OCP OUTLINE

OCP-GF-62500=PLG=TM3

Test Description: (Cont)

46. Monitor inflight inverter switchover

47. Monitor DES engine ON/OFF.

k8. Monitor docking and tracking light operation

49, Monitor RR ANT slew and ANT‘during loss of power
50. Activate/deactivate RR brush recorder

51. Scan LR preamps (D3 zero angle then D3 90_angie)
52. Activate/deactivate IR brush recorder

53. Activate/deactivate HP printer and record Max and Min
dynamic test voltages

5L. Verify pressure increase on engine solenoid checkout unit when
DPE is turned off

55. Activate/deactivate voltage monitoring recorder
c. Securing After Dynamic Test

1. Deactivate RR

2. Deactivate ATCA

Peactivate DECA

= W

Deactivate COMM 5-Band PWR amplifier
. Glycol Pump 2 deactivation
Turn-on primary trim control unit

Turn~off secondary trim control unit

.CD—JO\\J'L

IMU coarse align to zero and record CDR Angles
9. ©Stop and reset event timer

10. Stop and reset mission timer

11. Rewind K-Start tape

12. Move IR to Descent via cabin switch

12A. Deactivate Landing Radar

J13. DES’BATT high taps on bus via deadface

ik, BATT 6 normal and backup feed to bus off
15. Verification of dynamic test
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OCP OUTLINE
OCP-CF-62500=PLG=IM3

Test Description: (Cont)

Seq. 036: Major Mode Two - Test Four - PGNS Auto Descent Profile

B Static Test - 1M Subsystem check Tor normal performance, set proper
configuration and confidence check for individual subsystems.

1. BATT 5 backup and 6 backup feed to bus on.
. 2. DES BATT high taps Off bus via deadface.

3. Adjust power supplies 5 and 6 feeding. ascent normals to
32.3 volts.

4. DES BAIT high teps on bus via deadface.

5., . BATT 5 backup and 6 backup feed to bus off.

6. Adjust Christy Supply feeding power to high taps %o 28.75.
7. DES BATT high'voltage to low voltage tap switchover.
8

Adjust power supplies L and 3.feeding low taps to 0.2 volts
DC below trip level (C&W).

9. Adjust power supplies 1 and 2 feeding low taps to 0.2 volts
DC below trip level (C&W).

10. Flight Inverter Number Two turn-off.
10A. GSE Inverter Simulator activation.
11. Activate ATCA

12. Activate Rendezvous Radar

i3, Rendezvoué Radar Shaft/Trunnion Resolver Readout Aséem;ly
Ad justment.

14, Slew RR ANT to Zero Pitch/Zero Yaw..
15. Activate COMM Primary gmplifier and diplexer.

16. Slew S-Band steersble ant to -45 DEG piteh/-50 DEG yaw and
set up for slew to zero DEG pitch/-45 DEG yaw.

17. CDR activate AUDIO S-Band T/R.
18. IMP ectivate AUDIO S-Band T/R.

19. IMP ectivate AUDIO VHF A, GSE Patching, IMP deactivate VHF B.
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OCP OUTLINE
OCP-~GF -62500=PLG=TM3

Test Description: (Cont)

20. GSE - Set VHF BIOMED/AUDIO simalator off.

2l. CDR deactivate AUDIO VHF B, activate.AUDIO VHF A.

22.  Activate Landing Radar. ‘

23. -Set up Landing Radar for Standard Test Condit;on Seven.
2L, Strobe-Landing Radar.

25. Obtain and record IR Altitude, Vel X, Y and Z via Strobe
at ACE.

26. Obtain and record Forward and Lateral Velocity via X-PTR and
ALT/ALT RT via cabin meter. ‘

27. Obtain IR DVM readings via Int Power Switch:
28, IM cabin control configuration.

2§. S/C Status verification via ACE.

'30. Jet counter verification.

3. Ac%ivate Gimbal trim malfunction inhibit.
32. K-Start tape load and verification.

53. Dynamic test instrucitions.

34, IMU fine align.

35. CES and DES He Reg control configuration.
36. Turn-on Secondary tgim control unit.

37. Turn-off Primary trim control unft.-

38. ' Activate Glycol Pump 1.

34. Arm Descent Engine. -

b. Dynamic Test - IM Integrated System Check. (Pare, 4e2.2:13.1.2)

1. Initiate and verify mission tTimer counting.
2. Initiate and verify event timer counting.

3. , Disable/Enable Engine gimballing.
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0CP OUTLINE
OCP-GF -62500=-PLG=

Test Description: (Cont)

4, * Blew RR in Trunnion to CCW-limit.

5. Slew RR in"TRUN to CW limit.

6. Slew.RR in TRUN to Zero position yaw.

7. Move IR to hover position automatically.
8. CDR deactivage AUDIO VHF A. h

9. Glycol Pump 1 to 2 switchover.

10. CDR activate AUDIO VHF B.
11. CDR deactivate AUDIO S-BAND.

12. Activate manual throttle control - -Utilize TTCA - Activate
Auto throttle control.

13. ‘Slew RR in shaft to lower limit.
1%.  Slew RR in shaft to upper limit.
15. Slew RR in shaft to Zero position pitch.
16. De-Arm,Descent-Engine.
iT7. Enable COMM VOX tape recorder.
18. Activate/Deactivate docking lights. —
19. DES BATT low voltage to high voltage tap switchover.
20, Activate/Deactivate tracking lights.
2L1. Initiate S-Band Antenns slew to zero DEG pitch/—hﬁ DEG yaw.
22. Cycle DES Helium Reg valves.
23, IMP deactivate AUDIO VHF A.
‘ 2k, IMP activate AUDIO VHF B.
25. LMP deactivate AUDIO S-BAND T/R.
26.  BATT 5 backup and_é backup feed £o bus on.
27. DES BATT high-taps off bus via deadface.

28. Activate manual override of Descent Engine STOP via cabin
cantrol.
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‘egt Description:

29.
30 ‘l
31 *

32,

33.

3k,
35.
36.
37.

38,

39.°

ko,
41,
L2,
UER

OCP QUTLINE |
OCP-GF -62500-FPLG~TMB

{Cont)

“‘Activate PGNS ATT HOLD function via cabin control.
Activate AGS AUTO fuﬁction via cabin conbrol.
Disgble COMM VOX tape recorder. .

Tpitiate PGNS Auto Descent profile from LGC Computer
(G03-T.001-K10511-01) obtaining Descent Engine ON/OFF, Gimball-
ing, Throttling and RCS JET ON/OFF.

Observe FDAT pitch and yaw error needles and g—Pointers'duxing
ER slew.

Strobe Landing Radar.
Monitor Glycol Pump sWritchover and pressure.
Obtain and record ALY reading via cabin meber,

Obtain and record POES fuel and oxid readinés initiated via
R-and C-Starts.

Activate/Deactivate speed controls of ACE recorders.

Monitor DES. BATT Low/High tap switchover.

Monitor ASC BATT 4o bus.
Monitor Descent Engine Gimballing.
Obtain and record CDU angles.

Obtain and record IR Altitude, Vel X, Y and Z via strobe at
ACE, .

Monitor RCS Jet firings.

Monitor Descent. Engine Throttling.
Moniﬁgr AC and DC bus volitage via ACE.
Monitor IR Auto slew via ACE.

Monitor DES ENG ON/OFF via ACE.
Monitor Docking/Track Light operation.

Adjust AC voltage slowly from approximately 113 'VRMB TO
118 VBMS at 3 minvtes into profile.
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Test Description: (Cont)

51.

52-

53.

.5k,

55.

56.

o7
58.

OCP OUTLINE -
‘ OGP ~GF -62500=PLG~IM3

Monitor BR Antenna positioning and Shaft/Trun angles on
readout assembly.

Activate/Deactivate RR brush recorder.

.Span IR Preamps (R Zero angle then R 90 angle).

'.Aétivate/Deactivate IR brush recorder.

Activate/Deactivate HP Printer and record Max and Min dynami
test wvoltages.

Verify pressure increase on engine solenoid checkout unit
when DE is turned off and vent gages.

Monitor S-Band '‘Antenna slew.

Activate/Deactivate voltage and RCS monitoring recorder.

c. Securing After Dynamic Test.

1.

= w

w o oo =~ O oW

10.

11,

1z,

124.

13.

1k,

Deactivate RR.

Deactivate ATCA.

Deactivate DECA.

Deactivate COMM S-Band PWR Amplifier.
Glycbl Pump 2 deactivation.

Turn~ON Primary trim control unit.
Turn-QFF Secondary trim control unit.
IMU coarse align to Zero and record CDU angles.
Stop and reset event timer.

Stop and resep mission timer.

Rewind K-Start tape.’

Move LR to Descent Qia cabin switch.
Deactivate Landing Ragdar.

DES BATT high taps on bus via deadface.

 BATT, 5 backup and 6 backup feed to bus off.
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Test Description: (Cont)

OCP OUTLINE

OCP-CF - 62500=-PLG=IM83

15. Adjust GSE Inverter simulator -voltage to 115 VRMS.

16. Verification of dynamic test.

Seq. 037: Major Mode Two - Test Five - PGNS Auto Descent Profile.

2.

Static Test - IM Subsystem check for normal‘performance{ set -proper
configuration and confidence check for individual.subsystem.

1. BATT 5 and 6 normal feed to bus on and high taps off.

2. Adjust power supplies 5 and 6 feedlng ascent normals to

32.3 volts.
3. DES BATT hi taps on and batt 5 and 6 normal.feed off.
4,  Adjust Christy Supply feeding power to hlgh taps to 28.75.VDC.
5. Set DES BATT low taps On/hlgh taps -off.

6.  Adjust power supplies 4 and 3 feeding low taps to C.2 volts
DC below trip level (C&W).

-7. Adjust power supplies 1 and 2 feeding low taps to .2 volts DC
below trip level (C&W).

8. Adjust GSE Inverter simulator to 398 Hz.

9. Activate ATCA.

10. Activate Rendezvous Radar.
11. Rendezvous Radar Shaft/Trunnion resolver readout assembly
- adjustment.

12. Slew RR ANT 4o Zero Pitch/Zero Yaw.
13. Activate COMM Primary Amplifier and Diplexer.

-

14,  Slew S-Band steerable Ant to -45 DEG pitch/-60 DEG yas ang.
set up for slew to zero DEG pitch/-U5 DEG yaw.

is. CDR Activate AUDIO S-Band and IMP-activate AUDIO .S-Band.

16. IMP activate AIDIO VHF A - GSE Pateh - IMP Deactivate AUDTO
VHF B.

17. Deactivate VHF BIOMED/AUDIO simulator.

18. CDR deactivate AUDIO VHF B - Activate AUDIO VHF A.
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Test Description:

19.
20.
21.

22.

23.

2k,
25,
26,
o7,
28,
29.
30.
31.
32,
33.
3,
35.
36.

OCP OUTLINE
OCP-GF-62500~PLG-1M3

(Cont)

Activate Landing Radar.
Set-up Landing Radar for Standard Test Condition Number Seven.
Strobe Landing Radar.

Obtain and record IR Altitude, Vel X, Y and 7Z via strobe at ACE.

Obtain and record Forward and Lateral Velocity via X-PIR and
ALT/ALT RT via cabin meter.

Obtain IR DVM readings via INT power switch.
S/C status verification via ACE,

Reset JET counters.

Activate Gimbal trim malfunction reset.
K-5tart tape load and verification.

Dynamic test instructions.

IMU fine align.

Activate DECA,

Configure DES He Reg valves via cabin c;ntrol.
Turn-on Secondary trim control unit.
Turn-off Primary trim control unit.

Activate Glycol Pump 1.

Arm Descent Engine.

Dynamic Test - IM Integrated system check. {Para 4.2.2.13.1.2)

1.

Initiate and verify mission and event timer counting.
Activate/Deactivate manual DE Ginmballing override function.
Slew Rendezvous Radar in Trunnion to Counterclockwise limit.
Slew RR in TRUN to CW limit.

Slew RR in TRUN to Zero position yaw.

Move LR to hover position automaitically.
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OCP OUTLINE

OCP-GF-62500=PLG=128 -
Test Description: (Cont) :

T, CDR deactivate AUDIO VHF A.
8. Glycol-Pump 1 to 2 switchover.
9. CDR activate AUDIO VHF B.

10. COR deactivate AUDIO S-Band.

11. Activate manual throttle control .- Utilize TTCA - Activate
auto throttle control.

12, Slew KRR in shaft to lower limit.

13. Slew RR in shaft to upper limit.

14, Slew RR in shaft to Zero position pitch.

15. Pe-arm Descent Engine.,

16. Enable COMM VOX tape recorder.

17. Activate/Deactivate docking lights.

18. DES BATT loﬁ voltage to high voltage tap swjtchover.
19. Activate/Deactivate tracking lights.

20. Initiate S5-Band antenna slew to zero DEG piéch/-hS DEG yaw.
21. Cycle Descent He Regulator valves via cabin control,
22, IMP deactivate AUDIO VHF A.

23. IMP activate AUDIO VHF B.

2k,  IMP deactivate AUDIO S-Band T/R.

25. BATT 5 and 6 normal feed to bus on.

26. DES BATT high taps off bus via deadface.

27. Activate manual override of Descent Engine stop via
cabin control.

28,  Activate PGNS ATT HOLD function via cabin control.
29.  Activate AGS Auto function via cabin control.

30. Digable COMM VOX tape recorder.

?\
1%}
On
no



Test Description:

31

32.

33.

3k,

35. -

36.
37,
38.
39.
ko,
b1,
Lo,
L3.
Lk,
L5,
L6.
47,
48,
Lo,

50.

51.

5e.

OCP_OQUTLINE
00 P-CF-62500~PLG=1M3

(Cont )

Monitor Glycol Pump pressure and switchover.
Initiate PGNS Auto Degcent profile from LGC Computer
(G03-L001-K10511-01) obtaining Descent Engine ON/OFF,
Gimballing, Throttling and RCS Jet ON/OFF.

Observe FDAI pitch and yaw error needles and X-Pointers during
ER slew.

Obtain and record ALT reading via ALT/ALT RT meter.

Obtain and record PQES fuel and oxid reading initiated via
R-and C-Start.

Activate/Deactivate speed controls of ACE recorders.
Monitor DES BATT Low/High tap switchover.
Monltor ASC BATT to bus.

Monitor DES Engine Gimballing.

Strobe Landing Radar.

Obtain and record IR altitudé, Vel X, Y and Z.
Monitor RCS Jet firings.

Monitor DES Engine Throttling.

Monitor DG and AC bus voltage and AC Fregquency.
Monitor IR position via ACE.

Monitor S and C status via ACE.

Monitor DES ENG ON/OFF.

Monitor docking and tracking light operstion.

Adjust GSE Inverter simulator from 398 Hz to 402 Hz at three
and one-half minutes into profile.

Monitor RR ANT slew.
Obtain and record RR Shaft/Trun angles.
Activate/Deactivate RR brush recorder.

Scan LR Preamps (R Zero angle then R 90 angle).

6-263



OCP OUTLINE
0CP-GF - 62500=-PLG~IMG

Test Description: (Cont)

sk, Activate/Deactivate IR brush recorder.

55. Activate/Deactivate HP printer and record Max and Min dynamic
test voltages.

56. Verify pressure increase on engine solenoid checkout unit
when DE is turned off.

57.. Activate/Deactivate voltage monitoring recorder.
8. Observe S-Band ANT slew.
c. Securing after dynamic test.
1. Deactivate RR.
2. Deactivéte ATCA.
3. Deactivgie DECA.

Deactivate COMM S~-Band FWR Amplifier.

L.

5. Glycol Pump 2 deactivetion.

6. Turn-cn Primary trim control unit.

T Turn-cff Secondary trim control unit.

8. IMU coarse align to Zero and record CDU angles.
9. Stop and reset event timer. .

0. Stop and reset mission timer.

11. Rewind K-Start tape and remove from reader.

12. Move IR to Descent via cabin switch.

124, Degetivate Landing Radar.

13. DES BATT high taps on bus via deadface.

1. BATT 5 and 6 normal feed %o bus off,

15.  Adjust Inverter simulator to 400 Hz.

16. Verification of dynamic test.
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Test Descriptiorn: (Cont)

QCP OUTLINE
QCP-GF -62500-~PLG= 13

Seq.

Seq.

038: Major Mode Three (FCS), AGS Aborts.

Stop AEA memory noise test.
Interrupt PGNS/AGS interface.

Dump AEA memory.

Load AEA Abort/Abort stage program.
Close PGNS/AGS interface.

039: Major Mode Three - Test 1 - AGS ABORT/ABORT Stage.

8. Static Test - IM Subsystem check for normal performance; set .
proper configuration and confidence check for individual subsystems.

1. TLoad LGC memory test via K-Start tape (GO03-LO0L-K10506-1).
2. Activate ATCA - Activate DECA.

3. Center Descent Engine if required utilizing ENG ARM and
gyro test switches.

4. Deactivate ATCA - Deactivate DECA.
5. BATT 5 normal and & normal feed to bus on.
6. DES BATT high taps off bus via deadface.

7. Adjust power supplies 5 and 6 feeding ascent normals to
32.3 volts.

8. DES BATT high taps on bus via deadface.
9. BATIT 5 normal and © normal feed to bus off.
10. DES BATT high.voltage to low voltage tap switchover.

1l. Adjust power supplies 4 and 3 feeding low taps to 0.2 volts
DC below trip level (C&W).

iz, Adjust power supplies 1 and 2 feeding low taps to 0.2 volis
DC below trip level (C&W).

13. GSE inverter simulator turn-off.
"1k, Flight Inverter Number One turn-on.

15. Activate ATCA,
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OCP OUTLINE
T OCP-GF -62500=-PLG=IM8

Test Description: (Cont)

16. Activate Rendezvous Radar.

17. Rendezvous Radar Shaft/Trunnion resolver readout assembly
adjustment.

18. .8lew RR ANT to Zero Pitch/Zero Yaw.
19. Lock RR Auto track.
20.  Activate COMM Primary amplifier and diplexer.

21. Slew S-Band steerable Ant to -75 DEG pitch/-75 DEG yaw and
set up for slew to +75 DEG pitch/+75 DEG yaw.

22. CDR Activate AUDIO S-Band T/R.

23. IMP activate AUDIO S-Band T/R.

oh.  GSE Patch and deactivate VHF BIOMED/AUDIQ similator.
*25. . CDR deactivat; AUDTO VHF B and activate AUDIO VHF A.

26. Activate Landing Radar. &

27. Set—up Landing Radar for Standard Test Condition Seven.

28. Obtain and record Forward and Lateral Velocity via X-PTR
and ALT/ALT RT via cabin meter.

29, Obtain IR DVM readings via INT-power switch.
30. IM cabin contéol configuration.

31: S/C status verification via ACE.

32, Configure RCS and PROP wvalves.

33. Reset ED System A and B Stage relays (K2) and verify Daisy
chain via ACE. -

34, Activate Stage and DEDS Press reset stimuli via R-Start.
35. Dynamic test instructions.

36, Agtivate and verify event timer.

37. Activate LGC self-check.

38. Eeset event timer and verify event and mission timer
reading zero. )
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Test Description: (Cont)

QCP QUTLINE
0CP-GF -62500=PLG= I3

39. Turn-on Secondary trim control unit.
4LO0. Turn-off Primery trim control unit.

41, Activate Glyecol Pump 1.

k2,  Activate DECA and Engine ARM power.

Dynamic Test - IM Integrated system check. (Para. k,2,2,13.1.2)

1. Initiate and verify mission timer counting.

2. Initiate and verify event timer counting.

3. Initiate 8-Band Antenna slew to +75 DEG pitch/+75 DEG yaw.

L. FEnable COMM Vox tape recorder.

5. Activate AGS Culdance control.

6. Activabe RCS 5 Second ullage burn via IMP TTCA cabin control.
T Activate manual throttle control via cabin control.

8. Activate AEA Abort program via cabin control resulting in

steering errors and Engine ON/OFF from AEA.

9. Throttle DE via TTCA cabin control (CDR) and verify via
" cabin meter. ’

10. Activate AEA Abort Stage Program via cabin control resulting
in steering errors and Eagine ON/OFF from AEA.

11. ‘Glycol Pump 1 to 2 switchover.

12. Activate/Deactivate dock and track lights.

13, Deactivate RR and DECA.

1k, Inflight Inverter One to Two switchover.

15. Disable COMM VOX tape recorder.

16. Verify DES BATTS off line after Abort Stage via cebin flags.
17. Verify steering errors from AEA via cabin meter.

18. Verify ASC BATTS to bus and DES BATTS Off bus after Abort
Stage via ACE.

19. Activate/Deactivate speed controls of ACE recorders.

20. Verify ED Staging function via ACE.
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Test Descripbion:

OCP OUTLINE
OCP-GF-62500=PLG-IM3

{Cont )

21, Monitor Descent Engine throtiling.
22, Verify 8 and C exeéution via ACE.
23. Monitor AEA steering errors via ACBE.
2h, Verify bus-voltage and frequency during Abort Stage and
inverter switchover via ACE.
25, Verify ASC and DES Engine ON/OFF via ACE,
o5, Verify RCS Jet firing via ACE.
27 . Monitor Descent Engine Gimballing via ACE.
28. Monitor RR during loss‘of AC and place at left limit
Trun/Upper limit shaft.
29, Activate/neactivate RR brush recorder.
30. Scan IR Preamps (D1 Zero angle).
31. Activate/Deactivate IR brush recorder.
32.  Activate/Deactivate HP Printer and record Max and Min dynamic
test voltages.
23. Verify pressure increase on engiﬁe solenoid checkout unit
when DE is turned off and momentarily vent all four gages.
34, Monitor S-Band AWT slew.
35, Verily Traék/bock 1ight Activgtion/Deactivation.
36,  Activate/Deactivate RCS and EPS GSE monitoring recorders.
c. Securing After Dynemic Test.
1. Glycol Pump 2 deactivation.
2. Turn-on primary tri@ control unit.
3. Turn-off secondzry trim control unit.
L. Deactivate COMM S-Band FWR amplifier,
5. Reset CES and ED cabin controls.
6. Deactivate ATCA.
T Reset event and mission timer.
8. Verify 8 and C status via ACE,
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Test DescriptionE

9.
10,
11.
12.
13.
1k,
15.
16.
17.

OCP OUTLINE
OCP~CF ~62500~PLG= 118

(Cont )

?erminatg IGC self-check.

IMU coarse align to zero.

Deactivate Landing Radar.

Dump T.GC-memory.

Rewind K-Staxt tape.

Activate DES BATT high volt taps to bus.
Deactivate ASC BATT 5 and 6 normal feed‘to bus.
Desctivate Inflight Inverter 2,

Verification of dynamic test.

Seq. OkO: PGNS Shutdown

Seq. oll: Major Mode Three - Test Two - AGS Abort/Abort Stage

=

2

Stetic Test - IM Subsystem check for normsl performance, set proper
configuration and confidence check for individual subsystem.

T
8l

9.

10.

11.
12.
13,
1h.

BATT 5 and 6 normal feed to bus on and high taps off.

Adjust power supplies 5 and 6 Teeding ascent normels to
32.3 volts. .

DES BATT hi taps on and BATT 5 and & normel feed off.
DES Batt low taps on and high taps off.

Adjust power supplies 4 and 3 feeding low tape to 0.2 volts DC
below trip level (C&W).

Adjust power supplies 1 and 2 feeding low taps to 0.2 volts DC
below trip level (C&W).

Activate Flight Inverter 2.
Activate ATCA and DECA then deactivate.

Actilvate ATCA,

Activate Rendezvous Radar.

RR Shaft/Trun resolver readout assembly adjustment.
Slew RR ANT to Zero Piteh/Zero Yaw.

Lock KRR in Auto Track.

Activate COMM Primary emplifier and diplexer.

6-269



P QUTLINE
00P-GF~62500-PLG=1}5

. Test Description: (Cont)

15. Blew S-Band steerable Ant to =75 deg pitch/ =75 deg yaw and set
up for slew to +75 deg pi'l:ch/+75 deg yaw.

16, Activate Landing Redar.
17. Set up Lending Radar for Stendard Test Conditin Number Seven.

18, Obtain and record Forward and Lateral Velocity via X-PTR
+ and ALT/ALT RT vis cabin meter,

19, Obtain LR DVM readings via INT power switch.
20, IM cgbin control configurstion,
21, 8/C status verification via ACE.

22, Reset ED System A snd B stage relays (K2) and verify Dalsy
Chein via ACE.

23, Activebte Stage and DES PRESS reset stimuli via R-Start.
2l, Obtain and record BATT A and B volitage via csbin meter.
‘25. Dynamic test instructions.
26, Activate DECA and Engine ARM.
b, Dynamic Test - IM integrated system cheek (Para. 4.2.2,13.1.2)

1. Activate Ascent Eng;i.ne ARM,
2., Initiate and verify mission timer counting.

. Initigte and verify event timer counting;

; Enable COMM VOX tape recorder.

. Initiate S-Band Antenna slew to +75 deg piteh/175 deg yaw.

3

i

>

6. Activate AGS guidance control.

T, Activate RCS 5-Second ullage burn via IMP TPCA cgbin control,
8. Activate manual throttle control ‘via cegbin control.

9

. Activate AEA Abort program via Cabin control resulting in
- steering errors and Engine OI\T/ OFF from AEA,

10.. Throttle DE via TTCA cebin control (CDR) and verify via cabin
meter. '
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Test Desc ri:g‘hion:

ll.

1z,

13.
1k,
15.
16.
7.
18,

19.

20.
21,
ez,
23,
2L,
25.
26.
27,
28,

29,

30-
31.
32,

33,

OCE OUTLINE
} 00P-GF =-62500=PLG= IM8

(Cont)
CDR asctlvate sudio control backup.

Activate AEA Abort Stage program via cabin control resulting
in steering errors and Engine ON/CFF from AEA,

Degetivate B;QIT feed ties,

Activete/Desctivate dock lights,

Deactivate DECA,

Disgble COM V(X tepe re_corder.

Verify DES BATTS off J:ine after Abort Stage via cabin flag,
Verify steering errors from ARA via cabin meter,

Verify ASC BATTS to bus and DES BATTS off bus after Abort
Stege vls ACE, ’

Aetivate/Deactivate speed controls of ACE recorders.
Verify ED staging function vis ACE,

Monitor Descent Engine Throttling,

Verify S and C execution vig ACE.

Monitor 4BA steering erro'rs vis ACE,

Verlfy bus‘ voltage durling Abort Stege.

Verify ASC and DES Engine ON/OFF via ACE.

Verify RCS Jeit firing via ACE.

Mc')nitor Descent Engine slmbglling vis ACE,

Monitor RR during loss of power and place at left limit Trun/
upper limit shaft.

Activete/Deactivate RR brush recorder.

Scen IR Preemps (D1 Zero angle).

_Ac'tiva.‘be/Deac'tiva'te LR brush recorder,

Activate/Deactiva’te HP Printer and record Max and Min dynemic
test voltages.
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OCP OUTLINE
OCP=GF~62500=PLG=TMB

Test Description: (Cont)

34, Verify pressure increase on engine solenold checkout unit when
DE is turned off end.momentarily wvent ell four gages.

35, Monitor S~Band ANT ESlew.
36. Verify docking light Activation/Deactivation.,
37. Active:te/Dea;ci'sivate RCS .and FPS GSE monitoring recorders.
c. Securing After Dynam:i_.c Test.
1. Deacti:vate COMM S-Band FWR amplifier.
2. Reset CES and ED cabin controls,
3. Activate BATT feed ties.
lL Desctivate ATCA.
é. Reset event and mission timer,
6. Deactivate Flight Inverter 2.
7. Verification of dynamic test.
. 8. CDR bus shutdown.
Seq. O42:
a. Major Mode Four - Vehiele Turn-Off From Major Mode Three.
1. AGS shutdown.
2. Digplays shutdown.,
3. RCS shutdown,
L, _'PROf shutdown,
_5. CES shutdoun,
6. COM shutdown.
7. ECS shutdown.
8. DC power-on bus via J167.
(a) Close X-Ties

(b) Reset vehicle ground power
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Test Description:

g.
10.
i1,

iz,

(Cont )

OCP QUTLINE.
OCP-GF -62500-PLG-TM8

(¢) Veh PWR 4o bus - EPS checkout interface unit.

(a)
(e)

ASC BATT off bus,

Set PS L4, 2, 3, 1 OFF on EPS C/0 controller,

Instrumentation shutdowm.

DC power vie JL66 Turn-~off,

BEPS shutdowm,

Turn~off ACE and FRL400 recorders.

Major Mode Four = Test 1, PGNS Auto Ascent

1.

2,

Demgte Vehlcle Electrically,

Major Mode Four = Turn=-on,

(a)

(b)
(c)

(a)
(e)
(£)
(g)
(n)
(1)
(3)
(k)
(1)
(m)
(n)

Verify GSE coolant, Annotgte and turn=-on ACE recorders and
logd files into GE computer.

Power to bus via J166 and J167.

Activate ASC ECA's = Close BATT feed ties and X-Lunar
bug ties,

Activete Agcent power,

Activate BATT 5 gnd 6 normel feed to bus.
PCM turn-on,

Verify ASC BATT feed configuration vie ACE,
Actlvete Flight Inverter 1.

Activete C and W,

Activete S-Band ANT heater.

Mission timer activation.

Bvent timer activatlon.

DUA sctivation,

Actlvete IMU standby power.
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OCP_QUTLINE
OCP-GF =62500=PLGaIMB

" Test Description: (Comk)

(o) Activate IGC/DSKY power.

{p) Verify PGNS status via ACH,

(q) LGC self check activation.

(r) Activate IMU operate power.

(s} Verify PGNS status via ACE,

(t) Activate IMU cosrse align to zevo.

(u) Activete IMU operational test.

(v) TInitiabe AGS turn-on.

(w) Initiate D113 overlay.

(x) Initiate AGS Standby.

(y) Verify AGS status via ACE,

(z) Initiate AGS operate status.

(aa) Perform DEDA EL checkout.

(ab) Verify/Load 7-10000102 and 7-1000020% in ACE.
(ac) Activate AEA self test. -
(ad)‘.éc'tiva‘ce AEA .er:ror volt verification.

(ae) Activate counters for GSE - 5 Monitoring.
(af) Interrupt PGNS/AGS interface.

(ag) Losd the load and verify routine into AEA.
(ah) Monitor GSE - 5 changing binary conditioner.
(ai) Load Memory noise test program into ARA,
(aj) Verify losd of memory nolse test,

(ak) Initiate AEA memory nolse test.

(al) Activate PGNS/AGS interface.

(am) RCS turn-on - System A/B QUAD power. -
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Test Descriptiont (Cont)

CCP OUTLINE
) OCP=GF -62500=~PLG=IM3

(en) RCS hegter turn-on and monitor temp.
(eo) Activation of CES,

(ep) CES status verification via ACE,

Major Mode Four ~ Static Test - LM Subsystem check for normal
Performance, set proper configuration and confidence check for
individugl subsystems,

1.

17,

18.

Activation of RR eabin controls,’
A3 just RR resolver readout assembly.
Activation of Jighting and RCS cebin controls.

Configure RCS ASC feed, cross feed, Main shubtoff and isolation
velves.

Load K-Start tape (G0O3-LOOL-K10510-00) for PGNS Auto Ascent into
LGC Computer.

Configure COMM circuit breakers.

Slew S-Band Steerable Ant to ~75 deg pitch/-75 deg yaw and set
up for slew to 4+ 75 deg pitch +75 deg yaw.

Activate COMM Secondary S-Band Amplifier .and XMIR/RCVR.
Engble COMM VOX ftape recorder,

Monitor COMM status via ACE.

Adjust CQMM GSE,

LMP getivate S-Band voice.

LMP setivete S=Band PCM,

LMP activete S-Bax}d range,

CDR sectiveate AUDIO CONT to NCRM,

CDR/LMP volce on FLT Headsets - Check signal gtrength via cabin
meter and deectivate COAMM VOX tape recorder.

IMP gectivate AUDIO VEF A - Deactivate AUDIO VHF B,

Activate Rendezvous Redar.
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Test Description: (Cont)

19.
20.
21,
22,
e3.
ek,
25.
26.

27-

0P OUTLINE
OCP-GF~62500=PLG=1}5.

Slew RR to Zero Pitch/Zero Yaw.

Configure Lighting snd CRDEAL cabin controls.

Dynamic test instructions.

Activate IMJ fire align to Zero and record CDU Angles,
Configure CES cebin controls. ‘
Turn-on Seconfary trim control unit,

Turn-off Primgry trim contrel unit.

Activate Glycol Pump 1.

Activate Glycol Pump auto transfer power.

Dynamic Téest ~ LM Ascent integrated system check, (Pa.ra..
4,2,2,13,1,2)

1.

13.
1,

15.

Initigte and verify mission timer counting,

Slew Rendezvous Redar in Trummion to Counterclockwise limit,
Slew RR in Trun to CW 1limit.

Slew RR in Trun to Zero position Yaw.‘

CDR deactivate AUDIO VHF A,

(RDEAL slew fast then slow up and down and verify via FDAT's,
Slew RR in shaft to lower limit,

Slew RR in shaft to upper limit,

Slew RR in Shaft to Zero position pitch.

Activete manual override - Engine STOP/RESET via cabin switch;
Deactivate Rend;ezvous Radar.

Deactivate EPS bus cross ties.

Activagbe Inflight Inverter 1 to 2 switchover,

CDR activate AUDIO VHF B. -

Degetivate Inflight Inverter bus ties.
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Tegt Description:

16,
17.
18,
19,
20,
21,
22,

23.

2k,
25.
26,
27.
28.

29.
300

31,
32.
33.
3k,
35,
36.
37.
38.
39.

OCP OUTLINE
) OCP-GF-62500-PLG-TM8

(Cont)

Activate Rendezvous Radar,

Lock RR in Auto Track.

Cycle ASC Helium Regulstor valves.
Activate/Deactivate RCS QUAD hesters.

Activate subtomgtic Glycol Pump L to 2 gwitchover.
CDR deactivate AUDIO S-Band,
Activete/Deactivate flcod lights.

Ac‘tivate/Deactiva.te LTG ANUN snd NUM lighting overrides vig
cgbin switeh,

Ac-tiyate COMM VX tape recorder.

Activabe event timer,

Activa"be/Deactivate tracking and docking lights,
IMP deactivate AUDIO VHF A,

IMP sctivete COMM S-Band voice backup,

Switch ASC BATT 5 normal and backup feed to bus and deactivate
BATT 6 normal feed, ) ’

Activate ASC BATT 6 normal snd backup feed to bus and deactivate
BAIT 6 normal ané backup feed,

Activate EPS bus cross-ties and deactivate BATT 6 backup feed,
Activate BATT 5 normal feéd to bug and deactivate bus crogs-ties,
LMP ectivate AUDIO VHF B,

Actilvete manual override - Descent Engine Stop/Rese't function,
Activate/Deactivate RCS isoletion valves.

Open RCS main shﬁtoff valves,

Cloge RCS interccnnect valves.,

Cloe;e RCS crossft'aed valves,

IMP desetivate gudio S<Band,
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Test Description:
Lo,
hi,
ko,

l"3-
bl

)'l'5¢

ke,

L7.
48,
hg.
50.
51.
52,

53.

sk,
55
56.

57

58.

29.
60,

61,
62,

OCP QUTLINE
OCP-GF =62500=PLG=IM3

(Cont)

Activate S-Band Antenns slev to +75 deg pitch/+75 deg yaw.
Activate/Desctivate all flood lights. ‘
Activate/Deactivate OVHD/FWD flood lights,

Deactivate CAMM VOX tape recorder.

Verify sll NUM displays Deactivate/Activate during Inverter
switchover, '

Activate PGNS Auto Ascent profile resulting in Engine OI/OFF
and JET firing commends fram IGC.

Observe FDAT Pitch and -Yaw error needles and X~POINTERS during
RR slew,

Mbnito¥ glycol pressure,

Activate/Deactivate speed controls of ACE recorders,
Monitor ASC BATTS ON/OFF bus via ACE,

Record CDU Angles,

Monitor ASC Engine ON/CFF via ACE,

Mbn;?or EPS DC and AC bus voltege/Frequency,

Monitor eyeling of RCS Isolation, Main Shutoff, Crogsfeed and
Interconnect valves via ACE. .

Mbni;or Jet fail resulting from isolation valve cycling via ACE.
Monitor S~Bend veceiver lock,

QC monitor and record limited life Activation/Desctivation,
Monitor Activation/Desctivation of Tracking and Docking lights,
Monitor RR slewing and install hat coupler,

Activate/Deactivate RR brush recorder.

Verify pressure increase on engine solenoid checkout unit when
ASC Engine is ﬁurned off and momentarily vent sll four gages.

Activate/D: activate RCS and EPS monitoring recorders,

Monitor S5-Band Antenna slew,
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QCP QUTLINE
OCP-GF ~6250=-PLG=138

_ Test Description: -(Cont)

63. Deactivate Glycol Pump Two and Auto Transfer.
64. Activate Primary trim control 1:mi‘t.
65. Deactivate Secoﬁdary trim control unit.
e. _Securiﬂé After Dynamic Test.
1. Desctivate Ascent Engine ARM and ARM power.
2. Deactivate Rendezvous Radar and stow ANT.
3. Deactivate ATCA power.
4. Deactivate COMM S-Band power Amplifier.
5 Stop and reset event timer.
6. Activate ROS HIR control auto.
T. Stop and reset mission £imer.
8 IMU coarse align to Zero and record CDU angles.
. Close RCS main shutoff valves:
10. Rewind K-8tart tape and store.
1i. Reset ED subsystem.
12. Verify dynamic test.
13. Stop AEA memory noise test.
1k, Interrupt PGNS/AGS interface.
15,  Dump AEA memory and verify.

Seq. O43: Vehiclé Shutdown

B Coarse align IMU to Zerc and record CDU argles.
b. Desctivate IMU operate power.

¢. Deactivate PGNS - LGC/DSKY power.

d. Deactivate IMU standby power.

8. Deactivate AEA and ASA power.

f. Deactivate Flight display power.
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OCP QUTLINE -
OCP-QF -62500-PLG~1M3

Test Deseription: (Cont)

g. Deagtivate RR and GSE.
‘h. Deactivate RCS QUAD power and RCS heater power.

i. Deactivate RCS isolation, ASC feed, Main and crossfeed valve power.
J. PROP shutdown.

k. bES shutdown.

1. Communications shutdown.

m. Lighting shutdown.

n. EPS wvehiecle and GSE power -shutdown.
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OCP OUTLINE

OCP'GF-62500-SIM-LM3

Test Title:
IM Combined FEAT Test-Mission Oriented (Plugs=0ut)

Subsystem:

All IM Subsystenms

Test Objectives:

Yeriflcetion of all IM subsystems to perform all functions as planned for a
manmed IM miszsion, with the following functional objectlves:

a. ?re-Launch Checkout.

b, Earth Orbit-Translunar~Pre-Separation,
¢. Separation and First DPS Burn.

d. Iunar Descent and Landing.

e, Lunar Stay. ‘

£, Pre-Launch Checkoutb.

g. Powered Ascent

h, AGS Abort & Rendezvous.

Vehicle Configuration:

Mated Ascent & Descent Steges
Location:
Integrated Test Area, Plant 5.

Hazardous Operatlions:

a, Use of primary patieriss.

b. ECS fluid line pressures of 250 psi.

Equipment Under Test:

Integrated flight-ell LM panels and components used throughout & manned lunar
mission,

Test Description: (Para 4.2.2.13.1.3)
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OCP OUTLINE
OCP-GF ~62500-SIM-1M3

A, Pre-Launch Checkout

Seq.

Seq.

Seq.

Beq.

Seq.

Seq.

01

&,

02:

Call to Station

Verification of the Intercom voice communication between the test
conductor and all test pefsomnel participating in this OCF.

Bus Power On via J167 (Para 4.2.2.,2.2 (c))

GSE D.C. power supplied.via MSS conrector J167.

(losure of all pertinent EPS circuit breaskers needed for pre-launch
checkout.

farn on 5 Volt R.C.S, stimuli.
1. Verify each channel on (stimuli) recorder,
Set all recorders (Conbrol Room) at 2 MM/SEC.

PCM Turn-On via LUT and Interface Unit (Para 4.2.2.2.2 (c3) and
L.2.2.12.2)

Trsert basic D/L Flight controls via C start.

PCM turn on controlled externally via LUT umbilical path. .
Verification of PCM lock-on with ACE.

1. Verification of PCM calibration voltages and bus voltages.

Tnstallation of ED Devices (Para 4.2.2,10.3)

ED devices are installed in place of all flight fuses.
Resistance measuring check,

Closeout Check

Checkout of RCS valves, landing gear deploy, ascent and descent He
regulator valves, RCS and propulsion valve power (pre-separation ).

Verification of associated flags.

Anbient pressure, temperature and quantity readouts.

" DC power to Bus via LUT (GSE umbilical) (Para 4,2.2.2.2 (&))

LUT Power On.
J167 bus power turn off.

Verify GSE powey supplied via LUT umbilicadl,
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OCP QUTLINE
OCP~CF ~62500-SIM~TM

4. Pre-Launch Checkout {Cont)

Seq, O7s Descent LN Turn-On/LUT Reset (Para 4.2.2.2.2 (&)

a. IV turn on viz EPS imterface unit and monitor bettery currents
continuously unbil high volbage swibchover.

. Resebt LT snd GSE wibilical power.
c. ASA switchover o vehicle power.
4. IMU switchover to vohicle power.
1. Activate IMU standby power.
a. Activete DUES Program to verify battery power dissipetion in smp hrs.
£, Activete TR and FR Heaters.
B._ Parth Oroit - Translunar - Pre-Separation

" Seq. 0B: SLA Separstion end oSM/1M Power Transfer (Para 4.2.2.2.2 @an

8, S14 Separsiion.
b, Flocdlights chackout.,
o, Verification of GSB power %o bus via csM/IM interface (J9 & J1Oj.
d. Trensfer OSM power to IM (via CSM/TM interface).
Seq. 09 POM Turn-On (Pera 4.2.2.2.33.1.3 % 4.2.2,12,2)
a, POM telemetry burn-on vis vehicles CB's.
. Turn-on S-Band (IMP) XMIR and ROVR and set to primary.
¢, Verificaetion of FCM lock-up with ACE. ;
&, EPS menitoring of batterles (volbage and current ).
e, Verify vehicle's dsolations gresber then 100K OHMS.

Seq, 10: Ingress and IM Lightlng Checkout {Para k.,2.2.2.5)

a, AQ power blumeon,

b, Operste floodlights vis docking habeh switeh ega& Iighting switeh.
e. Swibch over to inverter 2.

d. Turn-On numeric and integrel lighting,

e. Verify operation of integral lights.
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0CP OUTLINE
OCP-GF-62500-SIM-IMB

B. FEarth Orbit - Transluner - Pre-Separation-(Cont)

Seq. 11: Activate and Checkout Csution and Warning System (Para h,2,2.12.4)

a. Turn-on C&WEA displays.
b. C&WEA Self-Test, '

c. Lighting control override check.

Seq. 127 Activate snd Checkout Heat Tramsport Section (Para 4.2.2.3.6.1 &
11'02020306-2)

a. Verification of C&WEA of the Primery and Secondary loops.
b. Verification of Glycol pumps auto swibchover.

¢.. Checkout of accumﬁlator (Low level) primary and secondary.
d. Zexo point checkout.

e. Descent H20 Tank low level checkout.

f. lOO% point checkout and regulator check.

Seq. 13: Activate and Checkout Water Management Section (Para 4.2.2,3.7.1 &
4.2.2.3.7.2) -

a, Pressurized Ascent Water Tank Checkouf.
1. Checkout of Ascent Tank #2 less than full.
2, Checkout of Ascent Tank #2 less than Tank #1.
3. Check;)u't of Ascent Tank #1 less then full,
L, Checkout of Ascent Tank #1 less than Tank #2,

Seq. 14: Activate and Checkout ARS (Para 4.2,2,3.6.1)

a. Checkout of the following ARS components:
1., Suit fans.
2. Water separator.

3. Suit gas diverter checkout,
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OCP QUTLINE
OCP~GF=62500=SIM= IM3

B, Earth Orbit = Transluner - Pre-Seperation (Cont)

Seq. 15: ARS Redundant Mode Checkout {(Para 4.2{2,3.5.1 & 1.2,2.3.2)

8. Checkout of ARS components.a.mi associgted C&WEA:
1. Suit fems. '
2, Water separstor.
3. Glycol low delta pressure,
L, €0, sensor.’
5. Torn sult probtection system checkout,
b. Activete Ascent and Descent 02 Teanks:

1. Pressurization of the degcent and ascent O, tanks.
Verification of C&WEA at low level, as well as, meter readings.

Seq., 16: Activate RUS Heaters and check Quad Temperatures (Para 4.2.2.7.1 (b))

8. Cebin verification of Quad Cluster Heaters by monitoring temperature
displays.

Seg. 17s Activete UHF Voice Communicgtion

8, Connect flight headsets to GSE edspter cables.
b. Turn-On UHF A%B trenseivers, IMP & CDR's audio.

c. Demonstrate Volce Communications uplink and downlink between CTS and
IMP via V4l A and VAF B,

Seq. 18: £=Band Checkout
g, Checkout S-Band Omnl Fwds

1. Verify volce communicetions via S-Band primary systeﬁ and,
Omni entenna #Ll.

2, Verlify IMP and CDR voize comrmnication via S-Band link,

S2q. 19: Ranging Funciion Checkout

a, Ranzing delay check,.
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B. Earth Orbit - Translunar - Pre-Separation (Cont)

Seq.

Seq.

Seq.

Seq.

Seq.

Seq.

Seg.

OCP OUTLINE
0CP~GF-62500~SIM=I1M3

c. FM Modulation Checkout.
d. Checkout of é*Band Aft Antenmna,
e, VHEF A Checkout of, CDR Voice Communicatlons.

20: Activate Subsystem

a. Activate subsystems circuit breakers.
b. Des IV to HV switchover (if not previously performed).

21y Ascent Batteries Checkout (Para 4.2.2.2.4)

a., Checkout Ascent Batteries on open circuit.
1, Turn-on Inverter #1 and Inverter #2 turn gff.
b. Checkout Ascent Batteries comnected %o eithe;ﬂbus.
‘1. Inverter #2 turn-on and Inverter #1 turn off.

2p: PGNS Activation (Para 4.2.2,12.4)

a. LGC/DSKY Power turn-on.
b. Initiate LGC error reset -program,.
¢. LGC self-check via DSKY.

23: Checkout Mission Timer,

2h: Propellant and Helium Checkout (Para 4.2,2.8.3.3)

a. Verification of Temperature amd Pressure readings associsted with
Propellant and Helium tanks,

1. PQGES Sensor Test Dry Checkout.

25: Verify and Set RCS FlagsﬁValve Statug Prior to Pressurization

a. Verify RCS Valves are closed asnd flags sre B.P,
b. (Set RCS Valves to open, verify flags are -gray.

o6 Activate VHF Debta Trensmission to Command Module

& Record AMP Hrs on DES and ASC batteries.

b. Configure and verify transfer to lo=-bit rate via € start.
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B. Earth Orbit - Tranglunar - Pre-Separation (Cont)

Seq.

Seq.

Seq.

Seq.

Seq.

c.

OCP OUTLINE _
) 0CP-GF~62500-SIM- IM3

Verify ACE-5/C decommutator lock-up (lo-bit rate) & PCM
calibration measurements,

Verify transmission of low-bit rate split-phase and NRZ PCM data to CM
via VHF Channel B,

Verify relay of S-Band voice back-up transmission with low-bit ratc
NRZ PCM data,

Configure and verify transfer to hi-bit rate via C start,
Verify ACE-S/C decommutator lock-up (Hi-bit rate de
Verify Octal dumps of both hi and lo bit rates in post test.

Checkout RGA (Para 4.2.2.6.4)

Cycle Gyro Test switch to checkout FDAI's interlace.

Verify pitch and roll GDA positions are at center if not arm descent
engine to center GDA's,

Pressurize ROS (Pare 4.2.3.10.2 (a))

Set Master Avm SW and RCS He. Press SW to checkout associsted
simulators and CWEA,

IMU in Operate Mode

Application of IMU operate pwr.
MU Operational Test.
G&N Voltage and Temperature Check,

Checkout RCS Jets via ACA (Pars 4.2.2.6.3.7.1)

ACA is exercised in roll, pitech and yaw while operating in AGS
guldance and puise mods. Jet driver commands ars verified for
roper operation.

Deploy Landing Gear

Commend appropriate ED Simulators fire and verify associated caution
lights,
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B. Farth Orbit - Translunar - Pre-Sepsration (Cont)

OCP OULLLNE
OCP-GF=62500=8IM= IM3

Seq. 32: Activate and C/0 AGS

Seq.

Seq.

Seq.

Seq.,

a.

b.

AGS turn on and set to standby.
Verify ASA temperature (F) is wilthin spec limits.

1. Verify ASA temperature stebilizes within +3 DEG.
F of set point,

Set AGS to operste mode,
¢/0 AGS utilizing DEDA.
1. C/0 DEDA lighting.
f’erfom-AEA gself test.

G&I¥ Fine Align

Torque.IMU to +10 £0.1 degrees azimuth.

Torgque IMJ to -5 +0.1 degrees pitch.

Torgue IMJ to +30 +0.1 degrees roll,

Verify Stabilization and Control subsystem in CFF mode,

Main propulsion flag/valve status

Cycling ascent and descent regulator switches to checkout aggocisted
flags and measurements.

Align AGS to PGNS, Monitor FDAI's (Para 4.2.2.6.5.7)

' Verify on FDAT the transfer of IMU Azimuth, pitch, and roll angles to

AGS,
DUA Turn-On (Para 4.2.2,11.1.7.1)

Turn-on DUA,

"Verification of Data Uplink.

Clearing DUA Counts via C-Start.

1. Reset DSKY
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OCP OUTLINE
OCP-GF=52500=SIM-1M3

B, Barth Orbit - Tranglunar - Pre-Separation (Cont)

Seq. 37: AGS State Vector Initialization (Para 4.2.2.6.5.7)

a. Verify at DEDA, the transfer of IM and CSM state vectors to the AEA.
b. Leave AGS in orbit align mode,

Seq. 38: ORDEAL Checkout (Para 4.2.2.9.k4)

8. Turn-on ORDEAL assembly.

b, Verify IMU is aligned to o° via measurement monitoring.

e, Coa.rse’ align MU vis DSKY.

. Align'II;IU vis DEDA.

e. G/0 ORDEAL vie comparison of FDAI's & CRT readings.

f. Reset 'event timexr,

Ee C/ 0 of FDAI's interface with ordeal utilizing event timer.
h., G/0 ORDEAL lighting,

i. On DEDA perform body exis align,

Seq. 39: Activete and Deactivete Docking Lights (Para 4.2,2,2,5)

8. Checkout docking light cperstion.
¢, Separstion and First DPS Burn

Seq, 40: Loed and Initlalize for RCS Maneuver DPS Bura

8. Verify Jet driver outputs for -X translation initigted at the DSKY.

Seq, 41: Select Modesg for First DPS Burn

Seq, 42: Firgt DPS Burn

B, Set recorders at proper speeds & channels to monitor DPS Burn.
b, Monitor voltage of ED Batteries.

c, Set Master Arm switch in order to monitor CR&WEA and RLY XFER's when the
following switches are activated:

1. DES PRELNT Isol Viv.

2. DES Start He, Press.
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OCP OUTLINE
OCP-GF-62500-5IM~IM3

C.. Separation and First DPS Burn {Cont)
d. Verify jet drvier outputs for X-T;anslaﬁion initiated at the DSKY.
e, Arm Descent Engine.
f. Auto Engine On.
g. Auto Engine Off.
h. Dearm Descent Enging.
i. Reset Magter Arm.

J. Verify descent He pressurization, and descent propellant, fuses are
blown.

k, Set recorder speeds for regumption of static tests.

Seq. 43

e

G/0 Tracking Light (Para 4.2.2.2.5)

a. Turn-on, checkout, and turn-off tracking light.

Seq. bk: Select EPS Modes for 2nd DPS Burn (Para 4.2.2.2.3)

A. Open cross tie bal. loads.

b, Set Batts 5 & 6 normal feeds on.

¢. Inverter #2 turn-off and Inverter #1 turn on.

d. Checkout amp and voltage readings on all batiteries and buses.

Seq. 45: Propellants, Gases end Fluids Checkout

A Check RCS Systems A%B pressure and tempersture Instrumentation.
Check descent and ascent propulsion tank instrumentation.

D, Lunsr Descent and Landing

Seqg. 46: Initiate FCS Profile for Second DPS burn and Self Check of LR
(Para %.2.2.5.9.3 & 4.2.2.3.3)

g, - Turn on LR air conditioner,
b. Activate LR,
c. Monitor LR températuré via cabin meter and ACE readouts.

d. Load DUA tape F#LO.
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OCP OUTLINE
OCP-GF-62500-SIM=IM8 -

D. ILuner Descent and Landing {Cont)
e, Dynamic Test instructions.
f., Sult Pan & Glycol turn-on,.
Turn on secondsry TCU,
2, Turn on Sult Fan #1 end Glycol Pump #L.
3. Turn off primary TCU.

4, Monitor H.O Separator Refe, Glycol Pump Delta P.

2

5. Activate Auto-transfer power.
g, Acbivate Bvent Timer,
h. Aubto Descent Profile,

1. Arm Descent Engine.

2, Monitor DA piteh & roll

3. LR Self Test

(a) Strobe IR

(1) Monitor IR when antenna is cycled between descent and
hover positions.

Y, Monltor RCS Jet firing.
i Reset event timer.

Seq, 47: Suit Fan and Glycel Pump turn=-off (Para 4.2.2.3,3)

a., Turn off of Suit Fen #1 and Glycol Pump #1.
b. Turn on primery TCU/Turn off secondary TCU.

Seq. 48: Manual Functions Associsted with Hover. (Peras 4.2.2.5,9.1)

8. Verify Descent Rate Switch Operation,
b. Losd DUA tape #33 into ILGC.

¢, Verify opsration of CDR's ACA via ILGC,
de Gom;nand Degeent Englne Cn Vie DSKY.

e, Verii‘y'()peration of CDR!s TICA.
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OCP OUTLINE
OCP~GF=62500-SIM=1M8

Tunar Descent and Landing (Cont)

fl L)

E.

Verify Both Engine Stop Switches.

Leave TTCA in up (Max) position.

Tunar Stay

Seq. 49:

Seg. 50

Seq. 51

Seq. 523

Seq. 53:

RR Turn-On, Adjustment for Thermal Balance and Turn-Off (Para

1,2.2,5.7.6.1)

RR power verificabtion,

Adjustment and verification of RR subsystem operation.

RR power shut-off,

Deactivation of Subsystems

CES Power down.

Vent Descent Fuel-~Ox.

" Checkout of EPS

Post landing checkout of EPS.

L.
2.
3.
k.

Monitoring the voltage and amperage of the buses and batteries.
Tnverter #1 turn off and Inverter #2 turn on.
Activate cross tle bal loads.

Turn off batteries. 5 & 6 normsl feeds.

ACS Lunar Align (Para 4.2.2.6.5.7)

PGS Gyro - Compassing.

Tungr Align,

Align AGS to PGNS and C/0 FDAT.

Gyro nulling validstion.

De-agetivate PGNS. - Lunar Stay

Coarge align via DIKY.

De-getivaete IMU cperate power,
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E. Lunar Stay (Cont)

Seq, 5hs

&,

OCP OUTLINE
OCP=GF =62500~5IM= 1.M8

Lunar Stay Comm ¢/0 (Para 4.2.2.11.1.7.2.1 and
h2,2,11.1,7.%)

S-Band Set-up:
1. Lo power config. (transceiver only, no pwr amp).
2, Lo Bit rate (L.6K bits/sec.) PCM.

. TV Trensmission =~ Hi1 and Lo frame rate.

3
L, CDR/IMP ICS verification.

5. 5-Band uplink and downlink voice communication,

F. Pre-Launch

Seq_- 55: i

=2

Seq. 561

Seq.

Ble
b.
.
o7
8.
B

C,

Re~-getivation

Re-activate subgystems for launch,
l, Activate PGNS from standby to operste.
(&) Fine allgn via DSKXY.
(b) Monitor voltege (P;EA).
(c) Coerse align to zero.
(d) Monitor PIPA temp F°.

Propellants, Gages end Flulds Status Check

Check RCS Systems AXB pressure and temperature instrumentation,
Check escent propulsion tenks and regulgtors instrumentation.,
Check ascent end descent water tank instrumentation.

_Select EPS Modes for Ascent Burm (Para 4,2,2,2,3.2)

Tie—ascent batteries in parsllel with descent baiteries.
Turn off descent batteries.

Turn on Inverter #1/Turn off Inverter #2,
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OCP OUTLINE
QCP~GF=62500=8IM-=TM3

F, Pre-Launch (Cont)

Seqg. 58:

al

Seq. 59
Seq. 603

s

Seq. 61

a.,

Seq. 62:

a.

Checkout AGS (Para 4.2.2,6.5.3)

AEA Self-Check.

1. Monitor ASA temp.

¢/0 Bverit Timer (Para %4.2.2.9.2)

Select Mode for Ascent

Configure cabin for ascent.

Activate, Self-Test and Desctivate RR - Ascent Burns, Rendezvous, &
Docking

Verify manual slew of Rendezvous Radaxr.

Self-Test Rendezvous Radar.

Radar strobed by LGC for range and range rate outputs verified con

DSKY.

RCS/ASC Interconnect

Valves connecting RCS and ascent propellants are opened snd verified.

G. Powered Ascent

Seq. 63:

Arm Ascent Engine and PGNS Ascent (Para h.2.2.5;10)

Arm Ascent Engine.

Initiate Auto Ascent Profile (17 minutes) Ascent Burn, Rendezvous and
Docking.

Set master amm switch and ASC HE press in order to monitor relsy
XFER and CWEA.

Load DUA Tape #31.

Dynamic Tgst Instructions.

Suit an and Glycel Pump turn-on.
1. Turn-cn secondary TCU

2. Tarn-on Suit Fan #2

3. Turn-on Pump #2

k., Turn-off Primary TCU
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QCP OUTLINE
e OCP~(F=62500-SIM=-1M3

@, Powered Agscenmt (Cont)

Seq. 64

8.
b.

Ca

Seq. 65
-
b,
c.

d.

Seq. 66

&,

L 1]

“Arm Ascent Englne,

Start Event Timer

Monitor Auto Engine On/Off During Profile
Set Recorders for Dynamic Run

Monitor Jet Firings during Profile

Set Recorders for Siatic Run

De=-Arm Agcent Engine

Reset Bvent Timer

Ve:éify ED Simulators were Fired,

Suit Fan and Glycol Pump Turn-Off Ascent Burng, Rendezvous and
Docking (Pare B.2.2.3.3)

Turn=-off suit fan #2

Turn=-on primery TCU

Turn=-off Glycol Pump #2

Turn-off gecondaxy TCU

VHF Renging

Volce communication between CTS and Cabin (IMP & CDR)
Connect VHF Renging Ceble

Configure cebln and ranging test simulator

Verify renging signals on DE 1 RCVR

Commend X=Axis RCS Burn - Ascent Burng, Rendezvous and Docking
(Fare %.2.2.5,11) ’

Verify Jet driver outputs for plus X-translation initiasted st the
DBKY.,
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OCP OUTLINE

OCP-GF-62500-SIM-1M3

G. Powered Ascent (Cont)

Seq. 67:. Exercise Manugl Translation and ACA as per docking Ascent Burms
Rendezvous and Docking (Para 4.2.2.6.3.9.1)

2. Verify operagtion of commander's ACA
b. Vériff operation of commandexr’s T/TCA

Seq. 68: PGNS Shutdown

& Coarse align to zero

b._‘ Deactivate IMU operate power

c. Deactivate LGC/DSKY power

a. Tﬁrp on PTC

2. Deaectivate IMU standby power
H., AGS Abort and Rendezvous

Seq. 69: AGS Abort-Abort Stage (Para 14.2.2.6.5.9 and %.2.2.6.5 (j)(k))

During this sequence an AGS sbort from powered descent is simulated.
An AGS asbort is initisted snd ascent to orbital insertion is verified
uging the AEA FP3 flight program modified for simulgbed Lunar Missions,
Steging will be simulated at an altitude in the region of 30,000 feet,

Seq. 70: Analog Autopilot Rendezvous (Para 4.2,2.6.3.9.2)

a. IExercise the commander's T/TCA with the balanced'couple switch On,
mede control switch in abtitude hold, attitude control switches in
pulse and the AEA in orbit align. :

b. P}ace the X~translation switch in 4-~Jet position and exercise the
T/TCA.

C. Exercige the commander's ACA,

Seqg. 71: Securing After Test S&C Shutdown

S CES power=-down

b. Turn-off heaters

¢, Flight dizplays shutdown
d. Comm, shutdown

e, Lighting shutdown
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OCP OUTLINE
. OCP=GF=62500-ST34-1M5

H, AGS fbort snd Rendezvous (Cont)
f.  EPS shutdown
1, TInverter #2 turn-off
2. ‘Verif‘y eross tie bus! elose
g. ECS shutdowm
l. Turn off primery TCU
h, Tngtrumentation shutdown
1. GSE shutdown

IV to HV Switchover

i

D
e
—
Mo

B, Peffo_rm the Descent IV to HV switchovenr if and when the DC Bus
Voltege falls below 27.0 VDC during the running of this OCP.
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OCP OUTLINE

OCP-GF-70010-IM8

Test Title:
OCP Support Checklist
Subsystems:
Electrical Power
Environmental Control
Instrumentation

Test Objectives:

Provision of turn-on and shutdown procedures for GSE, for ECS, and EPS
Subsystems, Carry-on GSE, Instrumentation Subsystem.,

Vehicle Configuration:

Ascent Stage
Location:
Integrated Workstand, Plant 5

Hazardous Operation:

Not Applicable

Equipment Under Test:

a. PCMIEA, SCEA

b. Lighting

c. EPS Buses

d. Primary Coolant Loop

Test Description:

Seq. Ol: Call to Stations.,

Seq. 02: Spacecraft Cabin Control Configuration

Seq. 03: DC Power Application to Vehicle DC Buses

Seq. O4: GCSE 40O Hz to AC Bus Power-Up

Seq. 05: FCM T/E and SCEA Turn-On. (Para. 1.2.2.12.2.1.1)

Seq. 06: EPS AC and DC CRT Bus Readout Check
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Test Description: {Cont)

OCP OQUTLINE
OGP -(F-7001.0-IMB

Seq. O7:

Seq.
Seq.

Seq.

Seq.
Seq.
Sedq.

Seq.

08:
09:
10:
. 1l
12

. 13

Carry-On Standard Word Check.

Simulating LCA with Lighting Test Set (ITS).

Simulated LCA with Lighting Test Set (1rs) Powerdown.

PCM/TE and SCEA Shutdown.

EPS Configuration Prior to GSE Shutdown.

GSE 00 HZ Powerdown.

DC EPS GSE Powerdown Procedure Including Functional Check of
DC Power Interlock Circultry.

Carry-on Powerdown.

IDW410-11270-1 DC Power Supply, ACE 8/C GSE Powerdown.

ECS Shutdown W/G Shutdown.

W/G Refrigeration Unit Shutdown.
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SECTION 8.0 ~  CEEW PARTICIPATION REQUIREMENTS



CREW PARTICIPATLON

CATEGORY
MAWDATCRY  OPTIONAL

Unsuited Crsv participation is reqﬁired during the following tests:
0CP 36527 DATA CHANNEL VERIFICATION (C&3 ONLY) X

OCP 62000 COMBINED SUBSYSTEM TESTS, PRE~FEAT

ECS X
G&N X
coMd X
RADAR X
FCS X

el

OCP 62500-PLG FBAT, PLUGS-IN
OCP 62500-SIM FEAT, PLUGB-0UT X
Suited Crew participation is required during the following tests:
OCP 32016, CREW SUITING (FOR A/S, CDR, IMP)

OCP 32014 A/S CREW COMPARTMENT FIT AND FUNCTTIONAL

OCP 32022 CREW SUITING (FOR D/S, IMP ONLY)

LT S

OCP 32021 D/S CREW COMPARTMENT FIT AND FUNCIIONAL

MANDATORY: One or more of the Prime or Backup Flight Crew will man the
spacecralft for the tesb. ’

OPTIONAL: - One or more GAEC Consulting Pilots will men the spacecraft
for the test. Flight Crew manning will be at the option of
the Crew Commander.
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SECTION 10,0 = LIST OF ABBREVIATIONS



ACA
ACE-8/C
AGS
ALSEP
AOT

APS
ARS
A/s

ASA
ATCA

BPA

CCRDA
cou
CES
cG

COAS
CcoMM
CON
CRT
csM
CcISs

D&C
DEDA
DPS
DSKY
D/s
DUA

ECI
ECS
EDS
EMC
EPS
ESU
EVA

FCs
FDAL
FEAT
™

GFE
GHe

GN2
GOX
GPM
GSE

HIS
HZ

SECTION 10.0 -~ LIST OF ABBREVIATIONS

Attitude Controller Assembly

Acceptance Checkout Eguipment-Spacecrafi
Abort Guidance System

Apollo Lunar Surface Bxperiments Package
Alignment Optical Telescope

Ascent Propulsion System

Atmosphere Revitalization Section
Ascent Stage

Abort Sensor Assembly

Attitude Translation Control Assembly

Bethpage Area

Computer Control Reticle Dimmer Assembly
Coupling Data Unit

Control Electronic Section

Center Gravity

Crewman's Optical Alignment Sight
Communication

Control

Cathode Ray Tube

Command Service Module
Communication Test Station

Displays and Controls

Data Entry & Displsy Assembly
Descent Propulsion System
Displays and Keyboard
Descent Stage

Digital Uplink Assembly

Electrical Circuit Interrupter
Environmental Control Systenm
Explosive Device System
Electromagnetic Compatibility
Flectrical Power System
Engine Simulator Unit

Extra Vehicular Astronaut

Mlight Control Subsystem

Flight Director Attitude Indicstor
FormalEngineering Acceptance Test
Frequency Modulation

Government Furnished Equipment
Gasecous Helium

Guidance and Navigation
Gaseous Nitrogen

Gaseous Oxygen

Gallons Per Minute-

Ground Support Equipment

Heat Trensport Section
Hertz (cycle)
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Ics
™Mo
IrC
INSTR
IRIG

KSC

1LDM
ica
IGC
LiCH

PD

LSP
TP
LT3
ITL
LUT

MESA

MSOVS
MSFN

NASA
Np

ocP
o2
X

PCMTEA
PFI
PGA
PGNCS
PIPA
PL3S5
PEM
PQGS

PRM
PROP
PsA
PSIA
PSiG
PSID

Inter~-Communication System
Inertial Measurement Unit
Initialization & Pre-Checkout
Instrumentation

Inertial Rate Integrating Gyro

Kilohertz {Kilocycles)
Kennedy Space Center

Leak Detection Meter
Light Control Assembly
IM Guidance Computer
Lithium Hydroxide.

Lunar Module

Landing Point Designation

Landing Radar

IM Specification

IM Test Procedure
Lighting Test Set

IM Tracking Light
Launch Umbilical Tower

Modulerized Equipment Stowage Assembly
Megahertz (Megacycles)

Main Shutoff Valves

Manned Space Flight Network

National Aeronautics & Space Adwmin.
Non Volatile Residue
Nitrogen

Operational Checkout Procedures
Oxygen
Oxidizer

Pulse Code Modulation & Timing Electronics Assembly
Power Failure Indicator

Pregsure Garment Assembly

Primary Guidance, Navigation & Control System
Pulsed Integrating.Pendulous Accelerometer
Portable Life Support System

Parts Per Million

Propellant Quanity Gage System

Propellant Quanity Measurement Device

Pulse Rate Modulation

Propellant

Power Servo Assembly

Pounds per Square Inch, Absolute

Pounds per Square Inch, Gage

Pounds per Square Inch, Differential

Pulse Torque Assembly
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RCS
RCVR

RGA

SCA
sCs
s/c
S&C
S/CAT
SETS
SMP
STC.

TED
TCRD
TIM
TV

T /TCA

UHF
VEF
VLD
VSWR
w/G
WTCU

XMIR

Radar

Reaction Control System
Receaiver

Radio Frequency

Rate Gyro Assembly

" Rendezvous Radar

Signael Conditioner Assembly
Stabilization & Control System
Spacecraft

Stabilization and Control
Spacecraft Assembly and Test
Stimuli Generator Test Set
Standard Manufacturing Procedure
Standard Test Condition

To Be Determined

Test & Checkout Requirement Document
Telemetry

Television

Thrust Translation Controller Assembly

Ultra High Frequency

Very High Frequency
Volumetric Lesk Detector
Voltage Standing Wave Ratio
Water Glycol

Water Management Section
Weigh Tank Calibration Unit

Trgnsmitter
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